	Substance: Per- and polyfluoroalkyl substances (PFAS)
EC number: -
CAS number: -
	Annex XV report Third Party Consultation
From 22/03/2023 to 25/09/2023



General comments and answers to specific information requests

Specific information requests:

1. Sectors and (sub-)uses: Please specify the sectors and (sub-)uses to which your comment applies according to the sectors and (sub-)uses identified in the Annex XV restriction report (Table 9). If your comment applies to several sectors and (sub-)uses, please make sure to specify all of them.

2. Emissions in the end-of-life phase: The environmental impact assessment does not cover emissions resulting from the end-of-life phase. To get a better understanding of the extent of the resulting underestimation, (sub-)use-specific information is requested on emissions across the different stages of the lifecycle of products, i.e. the manufacture phase, the use phase and the end-of-life phase. Please provide justifications for the representativeness of the provided information. In particular:
a. Please provide, at the (sub-)use level, an indication of the share of emissions (as percentages) attributable to these three different stages. An indication of annual emission volumes in the end-of-life phase at sector or sub-sector level would also be appreciated.
b. If possible, please provide for each (sub-)use what share of the waste (as percentages) is treated through incineration, landfilling and recycling. Please provide information to justify the estimates as well as information on the form of recycling referred to.

3. Emissions in the end-of-life phase: With respect to waste management options, additional information is requested on the effectiveness of incineration under normal operational conditions (for different waste types, e.g. hazardous, municipal) with respect to the destruction of PFAS and the prevention of PFAS emissions.

4. Impacts on the recycling industry: To get an understanding of the impacts of the proposed restriction on the recycling industry, information is requested on:
a. The impacts that the concentration limits proposed in paragraph 2 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) have on the technical and economic feasibility of recycling processes (together with a clear indication on the waste streams to which the described impacts relate).
b. The measures that recyclers would need to take to achieve the proposed concentration limits.
c. The costs associated with these measures.

5. Proposed derogations – Tonnage and emissions: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several proposed derogations. For these proposed derogations, information is requested on the tonnage of PFAS used per year and the resulting emissions to the environment for the relevant use. Please provide justifications for the representativeness of the provided information.

6. Missing uses – Analysis of alternatives and socio-economic analysis: Several PFAS uses have not been covered in detail in the Annex XV restriction report (see uses highlighted in blue and orange in Table A.1 of Annex A of the Annex XV restriction report). In addition, some relevant uses may not have been identified yet. For such uses, specific information is requested on alternatives and socio-economic impacts, covering the following elements:
a. The annual tonnage and emissions (at sub-sector level) and type of PFAS associated with the relevant use.
b. The key functionalities provided by PFAS for the relevant use.
c. The number of companies in the sector estimated to be affected by the restriction.
d. The availability, technical and economic feasibility, hazards and risks of alternatives for the relevant use, including information on the extent (in terms of market shares) to which alternative-based products are already offered on the EU market and whether any shortages in the supply of relevant alternatives are expected.
e. For cases in which alternatives are not yet available, information on the status of R&D processes for finding suitable alternatives, including the extent of R&D initiatives in terms of time and/or financial investments, the likelihood of successful completion, the time expected to be required for substitution (including any relevant certification or regulatory approvals) and the major challenges encountered with alternatives which were considered but subsequently disregarded.
f. For cases in which substitution is technically and economically feasible but more time is required to substitute:
i. the type and magnitude of costs (at company level and, if available, at sector level) associated with substitution (e.g. costs for new equipment or changes in operating costs);
ii. the time required for completing the substitution process (including any relevant certification or regulatory approvals);
iii. information on possible differences in functionality and the consequences for downstream users and consumers (e.g. estimations of expected early replacement needs or expected additional energy consumption);
iv. information on the benefits for alternative providers.
g. For cases in which substitution is not technically or economically feasible, information on what the socio-economic impacts would be for companies, consumers, and other affected actors. If available, please provide the annual value of EU sales and profits of the relevant sector, and employment numbers for the sector.

7. Potential derogations marked for reconsideration – Analysis of alternatives and socio-economic analysis: Paragraphs 5 and 6 of the proposed restriction entry text (see table starting on page 4 of the summary of the Annex XV restriction report) include several potential derogations for reconsideration after the consultation (in [square brackets]). These are uses of PFAS where the evidence underlying the assessment of the substitution potential was weak. The substitution potential is determined on the basis of i) whether technically and economically feasible alternatives have already been identified or alternative-based products are available on the market at the assumed entry into force of the proposed restriction, ii) whether known alternatives can be implemented before the transition period ends (taking into account time requirements for substitution and certification or regulatory approval), and iii) whether known alternatives are available in sufficient quantities on the market at the assumed entry into force to allow affected companies to substitute.

A summary of the available evidence as well as the key aspects based on which a derogation is potentially warranted are presented in Table 8 in the Annex XV restriction report, with further details being provided in the respective sections in Annex E.

To strengthen the justifications for a derogation for these uses, additional specific information is requested on alternatives and socio-economic impacts covering the elements described in points a) to g) in question 6 above.

8. Other identified uses – Analysis of alternatives and socio-economic analysis: Table 8 in the Annex XV restriction report provides a summary of the identified sectors and (sub-)uses of PFAS, their alternatives and the costs expected from a ban of PFAS. More details on the available evidence are provided in the respective sections in Annex E.

For many of the (sub-)uses, the information on alternatives and socio-economic impacts was generic and mainly qualitative. In particular, evidence on alternatives was inconclusive for some applications falling under the following (sub-)uses: technical textiles, electronics, the energy sector, PTFE thread sealing tape, non-polymeric PFAS processing aids for production of acrylic foam tape, window film manufacturing, and lubricants not used under harsh conditions.

More information is needed on alternatives and socio-economic impacts to conclude on substitution potential, proportionality, and the need for specific time-limited derogations. Therefore, specific information (if not already included in the Annex XV restriction report or covered in the questions above) is requested on alternatives and socio-economic impacts covering the elements listed in points a) to g) in question 6 above.

9. Degradation potential of specific PFAS sub-groups: A few specific PFAS sub-groups are excluded from the scope of the restriction proposal because of a combination of key structural elements for which it can be expected that they will ultimately mineralize in the environment. RAC would appreciate to receive any further information that may be available regarding the potential degradation pathways, kinetics or produced metabolites in relevant environmental conditions and compartments for trifluoromethoxy, trifluoromethylamino- and difluoromethanedioxy-derivatives.

10. Analytical methods: Annex E of the Annex XV restriction report contains an assessment of the availability of analytical methods for PFAS. Analytical methods are rapidly evolving. Please provide any new or additional information on new developments in analytics not yet considered in the Annex XV restriction report.
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	Date:
2023/09/22  12:31
Content:
Scope or restriction option analysis
Hazard or exposure
Information on benefits
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
	General Comments:
Wir sind ein Hersteller von Kunststofffahrzeugscheiben aus Polycarbonat für spezielle Anwendungen in Polizei-, Forst-, Erdbau- und Straßenbaumaschinen, die eine Schutzwirkung der Insassen gegen potentiell gefährliche äußere mechanische Einwirkungen bieten. Zusätzlich stellen wir funktionsbeschichtete transparente Kunststoffplatten für eine Vielzahl von Anwendungen her wie z.B. Lärmschutzwände. Die Lacke für die Funktionsbeschichtungen des Polycarbonats entwickeln und produzieren wir selbst.

Wir betreiben zur Herstellung unserer Lacke eine größere Glasapparatur, deren einzelne Elemente über TEFLON-Dichtungen verbunden sind. Wir können derzeit nicht einschätzen, ob es Dichtungsalternativen ohne TEFLON geben würde, aber da alle unsere Lacke von den chemischen Notwendigkeiten her lösemittelbasiert sind, haben wir erhebliche Zweifel, dass dieselbe Dichtungswirkung durch Alternativstoffe erreicht werden. Jedes Auseinanderbauen der Anlage, z.B. bei einem dann häufiger werdenden Dichtungswechsel im Falle von weniger langlebigen Dichtungsmaterialen, birgt das Risiko, dass die Glasapparatur einen irreparablen Schaden erleidet.
Eine unkontrollierte Abgabe von TEFLON-Dichtungen in die Umwelt erscheint uns für diese Anwendung wenig wahrscheinlich.

Eine unserer Beschichtungen, die für transparente Kunststoffe Schutz vor Graffiti-Verunreinigungen bietet, enthält in dem entsprechenden Lack ein Funktionsadditiv, welches als Perfluorsilan unter ein potentielles PFAS-Verbot fallen würde. Die Folge wäre, dass wir diesen Lack nicht mehr produzieren und die daraus hergestellten beschichteten Produkte nicht mehr anbieten könnten.
In einem Entwicklungsprojekt werden aktuell Lackadditive zur gezielten Modifikation der beschichteten Oberfläche untersucht. Hier zeigten PFAS vielversprechende Eigenschaften, welche von in der Regulierung nicht betroffenen Alternativen bisher nicht in ähnlicher Form erreicht werden konnten. Eine Substitution der PFAS, insbesondere in Hinblick auf deren Anti-Haft- und wasserabweisenden Oberflächeneigenschaften bei gleichzeitig hoher chemischer Stabilität erweist sich nach unseren bisherigen Erfahrungen als schwierig und wird, wenn überhaupt, nur mit Abstrichen in den Eigenschaften möglich sein. Insgesamt ergibt sich, dass durch ein mögliches PFAS-Verbot die Gefahr besteht, den weiteren Fortschritt und interessante Neuentwicklungen zu verhindern.


	
	
	Answer to specific info request 1:
1.) PFAS-Polymere, die für anspruchsvolle technische Anwendungen wie Dichtungen verwendet werden.  2.) PFAS-Funktionsadditive in Beschichtungen, deren Oberflächeneigenschaften ohne die PFAS-Stoffe nicht realisierbar sind.

	
	
	Answer to specific info request 6:
Unserer Meinung nach sollten PFAS-Polymere, die für anspruchsvolle technische Anwendungen wie Dichtungen derzeit unersetzbar erscheinen, von der geplanten Regelung ausgenommen werden. Ebenso sollten PFAS-Stoffe, die in kleinen Konzentrationen eingesetzt werden aber hochinteressante und hochspezifische Eigenschaften erzeugen, im Sinne des weiteren technischen Fortschritts weiterhin verwendbar bleiben.
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	Date:
2023/09/22  12:30
Content:
Information on alternatives
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Germany
Company name confidential:
Yes
Attachment:
<redacted>
	General Comments:
In our company that builds special machinery for the food and beverage industry, PFAS substances have been banned from use for years and are only permitted if there is absolutely no technical alternative. However, the components supplied represent a big problem for us, as PFAS substances are often used here. This particularly applies to O-rings, radial shaft seals and gaskets.

	
	
	Answer to specific info request 1:
1) Identification of sectors that use PFASs  special machine construction in the food and beverage industry -> Suppliers of pumps, motors, pneumatics, switching devices

	
	
	Answer to specific info request 6:
b) High temperature and chemical resistance, which are required in O-rings, radial shaft seals and gaskets. and conveyor belts.  f) i - Due to the high proportion of standard and commercial parts, around 850 assemblies are affected in our company and need to be checked and redesigned. As a first rough estimate, we assume the following costs per assembly: €4,480 Construction: 14 hours -> 120€/h -> 1680€ Technical draftsman: 14 hours -> 80€/h ->1120€ Documentation manual: 14 hours -> 120€ -> 1680€  Due to similarities in assemblies and uses, the scope of the overall construction will probably be reduced to 350 assemblies, resulting in a total cost of approximately €1.5 million.  ii - If the basic conditions are assumed, this would result in a lead time of 1.5 years with 6 employees.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Spain
Company name confidential:
Yes
Attachment:

 
<redacted>
	General Comments:
1,1,1,2-Tetrafluoroethane CAS-Nr.: 811-97-2
Request for transitional period: 12 years transition period for refrigerants used in material handling products.

	
	
	Answer to specific info request 6:
see attachments



	8582
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Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
NTN Corporation
Org. country:
Japan
Attachment:
<redacted>
Privacy statement:
The attached file includes internal information of our company.
	General Comments:
Please refer to the attached file in section V.

	
	
	Answer to specific info request 1:
Sector  Transport (sub-)use Use of PFASs in applications affecting the proper functioning related to the safety of vehicles, and affecting the safety of operators, passengers or goods, to the extent not addressed under other parts of this proposed restriction

	
	
	Answer to specific info request 2:
Please refer to the attached file in section V.

	
	
	Answer to specific info request 7:
Please refer to the attached file in section V.

	
	
	Answer to specific info request 8:
Please refer to the attached file in section V.
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Japan
Company name confidential:
Yes
Attachment:

 
<redacted>
	General Comments:
TAISEI KAKO CO., LTD. supports the statement made by FCJ on the issues of proposed restriction, as per attached in Section IV.

	
	
	Answer to specific info request 1:
Applications of fluorinated gases(Annex E.2.8.),Solvents

	
	
	Answer to specific info request 6:
Attached in Section V

	
	
	Answer to specific info request 7:
Attached in Section V
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
ABB
Org. country:
Switzerland
Attachment:

 
	General Comments:
Epoxy resin is a very important material for electrical equipment, especially for products over 1000 V. As thermoset material it is very robust, can fill large volumes without voids (which is not possible for thermoplastics), is very durable and has very good dielectric and mechanical performance. For this, it became a central construction material in electrical equipment decades ago in a huge number of applications. It has replaced porcelain which was used in the beginning of electrification, which had some severe disadvantages and limitations. Epoxy resin is actually the most important insulating material in electrical equipment over 1000 V and is used by every manufacturer of electrical equipment. Even if for specific applications thermoplastic material is introduced, electrical switchgear over 1000 V fully without epoxy resin is not possible today. A very wide range of components for the high voltage section are manufactured using different casting processes. Production volumes can reach very high quantities of several thousand units per year. The investment in manufacturing tools is very high, with several ten thousand of Euros per mold.
Epoxy resin itself is no PFAS, but actually used brands contain PFAS in the production process which is planned to be prohibited. The product itself might contain at least traces above 25 ppb, in case the PFAS is part of the chemical reaction in the curing of the epoxy from the components.
ABB is already working on the identification of PFAS in epoxy resin and has identified first materials from suppliers not containing PFAS, covering at the time only a part of the applications. As the requirements for the epoxy resin depend on the applications, e.g. indoor or outdoor, the same epoxy resin cannot be used for every application. As the PFAS used for the curing process also has a significant impact on the quality, e.g. the generation of voids, not all alternatives working in principle and other applications can cover the high-quality needs of epoxy resin used as insulation material.

The process of substitution in products is about to start, but it will take significant time to identify the acceptable material and afterwards to transfer all components and production sites to new epoxy resin materials. As epoxy resin components are vital for electrical equipment, a multiple supplier requirement as per company rules has to be considered. It is not possible to install single sources for such important materials as it would create an unacceptable supply risk. For the final products it needs to be considered where type tests or long-term aging tests need to be completed before the products can be launched to the market.

For this, ABB ELDS asks for an extended transition time of an additional 5 years to complete the transition to PFAS-free solutions.

	
	
	Answer to specific info request 1:
The comment does no apply to a specific sector listed in the Annex XV restriction report (Table 9) but will be an additional one.

	
	
	Answer to specific info request 2:
Epoxy resin itself can not be fully recycled. In addition it contains a high amount of filler materials as quartz flour. Embedded in the epoxy resin are very often aluminum or copper in significant amounts, which makes it interesting to get these materials back, mainly by mechanical separation. The epoxy resin itself can only be used for thermal recycling or as filler material. The PFAS containing materials will normally be part of the thermal recycling process. With temperatures >900 °C for sufficient time PFAS are destroyed to non-PFAS.

	
	
	Answer to specific info request 4:
As the epoxy resin itself can not be recycled, the contamination issue is on the contained materials such as aluminium, copper and steel. After mechanical separation fragments of epoxy resin on this material will easily lead to contamination levels of >25 ppb. There might be chemical processes removing these traces, but the overall environmental impact of this process will most likely be higher than the contamination of the traces of epoxy resin containing PFAS. In the melting process of the metals this will anyhow disappear due to the high melting points of the metals.

	
	
	Answer to specific info request 6:
Epoxy resin is a very important material for the energy sector, which is marked green in table A.1 of Annex A of the Annex XV restriction report, but this material is not listed sufficiently as a user of PFAS. a) The annual tonnage of epoxy resin is high, precise figures are not available. As the PFAS is only a part of the chemistry it is significantly lower. Due to the chemical processes during curing, most of the PFAs is a reaction partner in the curing process and will not be in the product after the curing has completed, but remaining concentrations >25 ppb can be expected. But as the PFAS regulation would also prohibit manufacturing, the quantity before curing is relevant. b) The final epoxy resin quality is influenced by many parameters. One important parameter is the curing process, which has to run in parallel, homogenous and complete. Epoxy resin for electrical equipment is very sensitive regarding inhomogeneity and voids, due to high dielectric stress and high mechanical stress. For this, not all epoxy resin recipes on the market can be used for this specific application. c) Epoxy resin is the main material used by all manufacturers of electric equipment. It is globally widely used. Epoxy resin is used in indoor and outdoor applications in medium voltage (MV) and high voltage (HV, >52 kV). d) Some first epoxy resin recipes without PFAS have been tested. The results indicate that also for epoxy resin most likely there will be no drop-in solution and the substitute could only cover specific applications. As the production sites are using centralized mixing systems for the epoxy resin components, the request for different mixtures for different applications would add complexity to the manufacturing. e) The process is ongoing and not finished yet. For this, we ask for an additional 5 years to search for recipes covering a wide range and keeping the technical requirements. f) Electrical equipment is mandatory for safe and reliable energy supply. Reduction of performance or lifetime is not acceptable. Substitutes must be able to have the same performance. As epoxy resin is used for the main components in electrical equipment, a change of material would require re-testing of complete product portfolios with a huge investment in time (3-5 years) and money (several million euros). g) For electrical equipment the question is not how big companies' losses are if they can no longer produce the equipment. If it is not possible to serve the market, the energy supply is endangered, the transformation to green energy is slowed down and the extension of the electrical networks is stopped, with a negative impact on industry and society.

	
	
	Answer to specific info request 8:
A group covering epoxy resin is missing and needs to be created. A derogation of 5 years is estimated to be sufficient to replace actually used PFAS in epoxy resin by PFAS-free solutions. At the time it can not be excluded that for some few applications no alternative can be developed.
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	Date:
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Content:
Baseline

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
ACIMGA - Italian manufacturers associantion of machinery an pater industry
Org. country:
Italy
Attachment:

 
	General Comments:
Acimga is the association of Italian manufacturers of machinery for the graphic, paper and converting industry. Established in 1947, it plays a key role in the industry both in Italy and internationally representing “Made by Italy” production – that is, not just machinery produced in Italy, but the wealth of competence and expertise unique to the country, which is the trademark of these technologies, regardless of where they are manufactured. The association carries out lobbying activities, oversees institutional and parliamentary activities in support of the supply chain, monitors legislative actions in the interests of the industry. Italy is among the top three exporters in the world with a market share of nearly 10%. Acimga’s shareholders – currently just less than 70 – represent over 60% of the total industry turnover in the sector and 70% of export turnover. The Italian industry closed 2022 with positive revenues (+7,3%) over the previous year, with a value of €2.945 million.
We, ACIMGA, represent about 70 companies from that 20 in the field of the rotogravure industry, such as printing for packaging, decorative printing, printing for publication and embossing (Italian Rotogravure Group by ACIMGA) in Italy. ACIMGA is therefore an important factor in the European supply chain in this sector.
Companies represented by us depend on the continued availability of PFAS-based wetting agents for their processes. Application of PFAS-containing wetting agents is mainly conducted in closed plating units limiting the potential for exposure of the environment and the workplace. The largest manufacturer of closed plating units used for rotogravure and embossing is “Maschinenfabrik Kaspar Walter GmbH & Co. KG” (K.Walter), and these units are also widely used by our member companies.
K.Walter has submitted detailed comments regarding the PFAS restriction during the consultation period. We would like to express that we fully support the comments submitted by K.Walter concerning the non-availability of alternatives, impacts and the approach to align the restriction with the substitution timelines of CrO3 used in electroplating units.
We kindly ask you to take this information into consideration when evaluating the restriction proposal of PFAS for hard-chrome plating.

	
	
	Answer to specific info request 1:
The comment applies to the use “Metal plating and manufacture of metal products (Annex E.2.4.)” and the sub-use “Hard chrome plating”.
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Type:
BehalfOfAnOrganisation
Org. type:
Academic institution
Org. name:
Fraunhofer Heinrich - Hertz - Institut
Org. country:
Germany
Attachment:

 
	General Comments:
In research, we thrive on innovation and would always be willing to research substitutes. But in many areas there is not even an idea for a substitute. Semiconductors used in telecommunications for fast optical data transmission are subject to long certification procedures. Even where it is possible to replace PFAS, the transition times are far from sufficient. From an idea to a product and certification, no one can guarantee that it will be possible in 20 years. Our lasers and detectors, for example, are buried in gas fibre cables in the sea between continents and have to last 40 years. No customer will wait for Europe. We work on new passive optical polymer components containing PFAS.  All other products themselves do normally not contain PFAS and can easily be imported from China. All the semiconductor companies in our research environment that have dealt with PFAS in their production are in naked existential fear.
It seems urgent not to equate the semiconductor sector with a pizza box.
Regulators have failed across the board in the past when it comes to making PFAS visible in the supply chain. There is no documentation requirement at all! This is the only reason why many believe they are not affected.

	
	
	Answer to specific info request 1:
Semiconductors

	
	
	Answer to specific info request 2:
manufacturing:  Fluorpolymers, mostly PTFE, are present in production Equipment (sealings, Vacuumoil, etching tanks) They do not react with wafers. The emission at industrial stage is zero.  In the use phase there is no emission. In the-end-of life phase the industry knows how to deal with special waste and it is possible to protect the environment from any contamination as we do with all other critical substances.

	
	
	Answer to specific info request 3:
end-of-life-phase: During maintenance and repair PTFE may be replaces ore removed.  According legal requirements recycling will be done by special accredited special waste companies. There is no emission to the environment.

	
	
	Answer to specific info request 5:
In our research Institute we are running a semiconductor fab but we are not producing like a company. During maintenance and in  we estimate to use less than 100 kg/year.

	
	
	Answer to specific info request 7:
It should be noted that PFAS are so stable because fluorine is the most reactive element with the greatest electronegativity in the periodic table and therefore the compound is so stable. It is precisely this property that is required if semiconductors are to be manufactured reproducibly to atomic layer accuracy. An incorrect seal can outgas molecules that contaminate the entire system or simply make the required ultra-high vacuum impossible. Further explanations can be found in the attached position papers.

	
	
	Answer to specific info request 8:
please see attached Papers from IMAT e.V. and Polyphotonics Berlin e.V.
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Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
COCIR
Org. country:
Belgium
Attachment:

 
	General Comments:
This is PART II of the COCIR submission tot he consulttion on Annex XV dossier, that complements PART I submitted in on 2 June 2023. This second part includes:
- Expanded analysisi of uses in medical imaging, radiotharapy and associated medical devices
- More refined assessment of the quatities of PFAS used yearly by the sector
- Analysis of alternative
- Case studies about substitution of critical applications
- Extension of the socio-economic impact assessment to all imaging and radiotherapy devices in terms of reduced access to healthcare (number of exams that will be missed)
- Impact analysis on industry, jobs and competitiveness

Part II of the COCIR submission report is attached to this form


	
	
	Answer to specific info request 1:
See the attached report

	
	
	Answer to specific info request 2:
See the attached report

	
	
	Answer to specific info request 3:
See the attached report

	
	
	Answer to specific info request 5:
See the attached report

	
	
	Answer to specific info request 6:
See the attached report

	
	
	Answer to specific info request 8:
See the attached report
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Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
<redacted>
Org. country:
Belgium
Company name confidential:
Yes
Attachment:
<redacted>
Privacy statement:
We consider that the document attached in this section, as well as the name of the company for which we are submitting these comments, should be treated as confidential (and as such, should not be disclosed), on the basis of two grounds: (i) the protection of the company’s commercial interests, pursuant to Article 4(2), first indent of Regulation (EC) No 1049/2001; and (ii) the protection of legal advice, pursuant to Article 4(2), second indent of Regulation (EC) No 1049/2001.  First, the first indent of Article 4(2) of Regulation (EC) No 1049/2001 provides that “[t]he institutions shall refuse access to a document where disclosure would undermine the protection of: commercial interests of a natural or legal person, including intellectual property […] unless there is an overriding public interest in disclosure”.  In this respect, it should be noted that Regulation (EC) No 1049/2001 does not define the concept of commercial interests, except in so far as it specifies that such interests may cover the intellectual property of a particular natural or legal person. The EU Courts nevertheless stress that information withheld under the exception relating to the protection of commercial interests is information which is not generally known to persons belonging to the circles dealing with the type of information in question, within the meaning of that provision.  The Court held that it is in principle appropriate for an EU institution to rely on general presumptions applying to certain categories of documents, similar general considerations being likely to apply to requests for disclosure of documents of the same nature (Joined Cases C‑39/05 P and C‑52/05 P, Sweden and Turco v Council, EU:C:2008:374, paragraph 50). In this respect, the General Court has for example confirmed that information on company methods and expertise, specific prices, details of budgets and timetables involved, and elements of business strategies were covered by a general presumption that their disclosure would in principle undermine the protection of commercial interests of the company and that the EU institution therefore did not have to put forward any concrete evidence to justify the non-disclosure of each document, in its entirety (Case T-651/21, Hans-Wilhelm Saure v Commission, EU:T:2022:526, paragraphs 106 and 107).  In this case, the document attached in this section contains numerous business secrets and proprietary data of the company submitting it, that are not available in the public domain. It contains knowledge about the specific use of polymerisation aids in the production of polymeric PFASs in medical devices. This expertise and this know-how are not publicly available and their disclosure would cause significant harm to the competitive position of the company, as it would undermine their commercial interests, including intellectual property. Moreover, the document contains and details numerical data as well as R&D work conducted by the company in respect to these particular uses. Knowledge of such information could allow third parties such as an applicant for access to document to access such information, that they could possibly use for their own benefit, which could ultimately undermine the commercial interests of the company submitting these comments. Lastly, it shows the commercial relationship between the company and its suppliers, that also constitutes sensitive information.  Moreover, there is no overriding public interest in the present case that would impose the disclosure of the name of the client. According to the case-law of the EU Courts (see, for example, Case C-127/13, Strack v Commission, EU:C:2014:455, paragraph 128), the burden falls on the applicant for access to documents, first, to demonstrate the existence of a public interest likely to prevail over the reasons justifying the refusal of the documents concerned and, second, to demonstrate precisely in what way disclosure of the documents would contribute to assuring protection of that public interest to the extent that the principle of transparency takes precedence over the protection of the interests which motivated the absence of disclosure (Case T-634/17, Anikó Pint v European Commission, EU:T:2018:662, paragraph 48). As such, it is only where the particular circumstances of the case substantiate a finding that the principle of transparency is especially pressing that that principle can constitute an overriding public interest capable of prevailing over the need for protection of the information (Joined Cases C-514/07 P, C-528/07 P and C-532/07 P, Sweden and Others v API and Commission, EU:C:2010:541, paragraphs 156 to 159). In this case, there is no such overriding public interest nor has one been claimed.  Second, the second indent of Article 4(2) of Regulation (EC) No 1049/2001 provides that “[t]he institutions shall refuse access to a document where disclosure would undermine the protection of: […] legal advice […] unless there is an overriding public interest in disclosure”.   In respect of that exception, as highlighted by the EU Courts (see, for example, Joined Cases C 39/05 P and C 52/05 P, Sweden and Turco v Council, EU:C:2008:374, paragraph 37), the examination to be undertaken by the institution concerned when it is asked to disclose a document must necessarily be carried out in three stages. First, it must satisfy itself that the document which it is asked to disclose indeed relates to legal advice and, if so, it must decide which parts of it are actually concerned and may, therefore, be covered by that exception. Secondly, it must examine whether disclosure of the parts of the document in question which have been identified as relating to legal advice, would undermine the protection of that advice. Thirdly, if it takes the view that disclosure of a document would undermine the protection of legal advice, it should ascertain whether there is any overriding public interest nevertheless justifying disclosure (See Case C-408/21 P, Council v Pech, EU:C:2023:461, paragraphs 37 to 39).  In the present case, we submit that the identity of the client (client-attorney relationships are privileged under ethical rules) as well as the content of the document should be considered confidential under the protection of legal advice. It is, firstly, undisputed that the document constitutes legal advice as it is submitted by the law firm relating to their engagement by their client to advise them in submitting comments in the context of the public consultation on the PFAS Restriction Proposal. Secondly, the law firm’s identity being linked to the present comments in a public manner, disclosing the name of their client would lead to the disclosure of the privileged and confidential nature of the client’s relation with its attorneys. Thirdly, as demonstrated above concerning the protection of commercial interests, there is no overriding public interest in the present case that would impose the disclosure of the confidential information.  The name of the company on whose behalf these comments are submitted as well as the document attached in Section V should as such be entirely confidential and their disclosure prevented, in application of the exceptions to disclosure contained in Article 4(2), first and second indents of Regulation (EC) No 1049/2001.
	General Comments:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 1:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 2:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 5:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 6:
Please see confidential attachment in Section V.

	
	
	Answer to specific info request 8:
Please see confidential attachment in Section V.
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	General Comments:
See attachment

	
	
	Answer to specific info request 1:
See attachment

	
	
	Answer to specific info request 2:
See attachment

	
	
	Answer to specific info request 3:
See attachment

	
	
	Answer to specific info request 4:
See attachment

	
	
	Answer to specific info request 5:
See attachment

	
	
	Answer to specific info request 6:
See attachment

	
	
	Answer to specific info request 7:
See attachment

	
	
	Answer to specific info request 8:
See attachment
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	General Comments:
-

	
	
	Answer to specific info request 6:
See SECTION V. Confidential Attachment.
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	General Comments:
Dear Ladies and Gentlemen,
I would like to express my concern about the planned regulation of per- and polyfluorinated alkyl substances (PFAS) under the REACH Regulation. While I support the need for strict regulation of hazardous chemicals, I would like to highlight some important concerns related to the proposed measure.
1. Differentiation of PFAS: PFAS are a diverse group of chemicals with different properties and effects on health and the environment. It is important that regulation is not lumped together, but that specific characteristics and risks are taken into account.
2. Alternatives and substitutes: The regulation of PFAS should also take into account the promotion of environmentally friendly alternatives and substitutes. Hasty regulation without sufficient alternatives could have an undesirable impact on our industry.
3. Impact assessment: A comprehensive impact assessment of the proposed regulation is crucial to fully understand potential economic, social and environmental impacts. Regulation should be based on scientific evidence and take into account both short- and long-term effects.
4. Research and development: The regulation of PFAS should take into account ongoing research and development to ensure that innovative solutions are promoted to mitigate risks and address environmental problems.
5. International cooperation: PFAS is a global problem, and coordinated international cooperation in regulation and research is crucial to finding effective solutions.
I call on ECHA to take a balanced approach to developing the regulation of PFAS, taking into account the above points. Informed and prudent regulation will ensure that the risks of PFAS are adequately addressed without causing undesirable consequences for industry, innovation and economic growth.
Thank you for your attention and commitment to the safety of people and the environment.

	
	
	Answer to specific info request 1:
We may be affected because PFAS is present in the following substances by: Material Full name Common areas of application PTFE polytetrafluoroethylene seals, plain bearings, non-stick coatings FKM Fluoroelastomer Chemical Processing, Oil & Gas Industry, Automotive FPM Fluororubber Chemical Processing, Oil & Gas Industry FFKM Perfluoroelastomer Chemical Processing, Oil & Gas Industry, Semiconductors FVMQ Fluorosilicon Medical Devices, Food Industry PVDF Polyvinylidene Fluoride Chemical Processing, Semiconductor, Wire Insulation FEP Fluoroethylene-Propylene Cable sheathing, hoses, coatings ETFE Ethylene Tetrafluoroethylene Wire Insulation, Architectural Materials PFA Perfluoroalkoxy Chemical Processing, Semiconductors, Medical Technology PFPE Perfluoropolopolyether High Vacuum Technology, Lubricants HFC hydrofluorocarbons Refrigerants in air conditioning systems, solvents HFO Hydrofluoroolefin Environmentally friendly refrigerant, aerosols Teflon brand name for PTFE seals, plain bearings, non-stick coatings Viton Brand Name for FKM Chemical Processing, Automotive, Aerospace

	
	
	Answer to specific info request 5:
Dear Ladies and Gentleman,  I demand from you that none. PFAS substance is prohibited unless an alternative material is available. The impact on the supply of food to mankind on the health care of mankind or the entire industry, which otherwise can no longer produce, depends on the use of these substances. If you simply ban substances with no alternative, this can lead to a collapse of the economy, to even more environment, waste and pollution
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	General Comments:
This contribution to the public consultation aims to obtain an exemption from a restriction or ban of the use of Perfluoralkoxy-Polymere (PFA), utilized in industrial applications and as aids and resources in the industrial production of goods (e.g., fused silica, glass products, electronics, optical fibers, ceramics, …). These applications are for example, shelfs, pads, seals, gaskets, tapes, tools and tool parts, hoses, pressure hoses, hoses for corrosive chemicals, pump components, housings and cases, bumpers, guide rails, grippers, cones, clamping devices, tapers, membranes, furnace components, coatings, containers, bottles, internal coatings of tubes, technical (e.g., etch resistant) coatings of devices, surfaces and machine components to mention only a few of them.

	
	
	Answer to specific info request 1:
This contribution to the public consultation aims to obtain an exemption from a restriction or ban of the use of Perfluoralkoxy-Polymere (PFA), utilized in industrial applications and as aids and resources in the industrial production of goods (e.g., fused silica, glass products, electronics, optical fibers, ceramics, …). These applications are for example, shelfs, pads, seals, gaskets, tapes, tools and tool parts, hoses, pressure hoses, hoses for corrosive chemicals, pump components, housings and cases, bumpers, guide rails, grippers, cones, clamping devices, tapers, membranes, furnace components, coatings, containers, bottles, internal coatings of tubes, technical (e.g., etch resistant) coatings of devices, surfaces and machine components to mention only a few of them.  Substance used: Name of substance: Perfluoralkoxy-Polymere, PFA EC: 1272/2008 CAS: 26655-00-5 State / form: solid, thermoplast  Contributing activity / technique for the environment: Environmental release category (ERC):     ERC 4: Industrial use of processing aids in processes and products, not becoming part of articles    ERC6A: Use as intermediate.    ERC 11A: Wide dispersive indoor use of long-life articles and materials with low release    ERC 12C: use of articles at industrial sites with low release  Contributing activity / technique for workers: Process Category (PROC):     PROC 1: Chemical production or refinery in closed process without likelihood of exposure or processes with equivalent containment conditions.    PROC 8b: Transfer of substance or preparation (charging/discharging) from/to vessels/large containers at dedicated facilities    PROC 26: Handling of solid inorganic substances at ambient temperature (no corresponding TRA entry)   Technical function: Other: Shelfs, pads, seals, gaskets, tapes, tools and tool parts, hoses, pressure hoses, hoses for corrosive chemicals, pump components, housings and cases, bumpers, guide rails, grippers, cones, clamping devices, tapers, membranes, furnace components, coatings, containers, bottles, internal coatings of tubes, technical (e.g., etch resistant) coatings of devices, surfaces and machine components, …  Sector of end use:  SU16: Manufacture of computer, electronic and optical products, electrical equipment, medical equipment: industrial equipment, automotive industry, optical spectroscopy, research and science  Subsequent service life relevant for this use: unlimited  Substance supplied to that use in form of: as such  The comment also applies according to sectors and (sub-)uses identified in the Annex XV restriction report (Table 9):     Manufacture (Annex E.2.1.)     Construction products (Annex E.2.13.)   Side-chain fluorinated polymers used for surface protection/ sealants  Non-polymeric PFASs as processing aids    Electronics and semiconductors (Annex E.2.11.)

	
	
	Answer to specific info request 2:
PFA is a further development of PTFE and has unique features combined in one product (see section 6b) and are thus irreplaceable in many areas of technology due to their exceptional properties.   PFA has similar chemical properties than PTFE, but a higher resistance to changes of bend loads. Due to its excellent mechanical and thermal stability as well as inertness, PFA is usually not released into the environment during its life cycle. At the end of usage cycle, PFA is usually disposed of properly. This means that these high-quality materials are currently often deposited or thermally recycled.

	
	
	Answer to specific info request 6:
To 6a.:  Due to missing insights, the worldwide demand of PFA is hard to estimate, but it must be high, because it is often used in the industry if plastics with excellent chemical resistance to acids, halogens, hydrocarbons and oxidizing agents are required.   To 6b.: PFA has unique features (see Wikipedia): PFA has similar chemical properties than PTFE, but a higher resistance to changes of bend loads. Also the high transparency of PFA is an important factor. Compared to PTFE, PFA is more translucent and have improved flow and creep resistance, with thermal stability close to or exceeding PTFE. PFA is preferred when extended service is required in hostile environments involving chemical, thermal, and mechanical stress. PFA offers high melt strength, stability at high processing temperatures, excellent crack and stress resistance and a low coefficient of friction.  PFA is commonly used as a material for piping and as fittings for aggressive chemicals, housings, chemically resistive gaskets, as well as the corrosion-resistant lining of vessels in the chemical-processing industry. Typical applications include the construction of gas scrubbers, reactors, containment vessels and piping.  Due to its unique properties, PFA used for a lot of products, utilized in industrial applications. These applications are for example, shelfs, pads, seals, gaskets, tapes, tools and tool parts, hoses, pressure hoses, hoses for corrosive chemicals, pump components, housings and cases, bumpers, guide rails, grippers, cones, clamping devices, tapers, membranes, furnace components, coatings, containers, bottles, internal coatings of tubes, technical (e.g., etch resistant) coatings of devices, surfaces and machine components to mention only a few of them.  To 6c.: PFA is widely used in the industry due to its unique properties such as excellent chemical resistance to acids, halogens, hydrocarbons and oxidizing agents, even at high temperatures. Therefore, the number of companies affected by the restrictions must be huge.  To 6d.: Depending on the application of PFA there are presumably some alternatives available. These alternatives are for example ceramics, special metals, graphite, plastics such as polymethylene urea (PMU), PP, Nylon, etc., but depending on the alternative they have also drawbacks such as higher weight, lower chemical resistivity, shorter lifetime, lower durability, higher impurities and contamination risks, poor recyclability, etc. or the alternatives are also belonging to the group of PFAS such as Teflon (PTFE) or PVDF. Therefore, the alternatives are not always suitable for all applications, especially if many of the positive PFA properties are required in one product. For example, PP is no longer allowed as vessels or tanks for hydrofluoric acid due to the poor chemical resistivity.   To 6e.: As mentioned in section 6d. There are alternatives available, but for countless applications, PFA is indispensable and required, because PFA combines a lot of unique properties mentioned in section 6b in one product. There are presumably several companies having presumably large R&D teams working on alternatives, but insights to those activities are unknown so far.      To 6f.: Substitutions are technically and economically presumably only feasible, if other drawbacks are accepted for the respective application.   To 6g.: Nowadays, PFA is indispensable for many industrial and medical processes due to its unique properties combined in one product at the same time. PFA is commonly used as a material for piping and as fittings for aggressive chemicals, as well as the corrosion-resistant lining of vessels in the chemical-processing industry. Typical applications include the construction of gas scrubbers, reactors, containment vessels and piping. (see Wikipedia).  There is a high risk that product properties change if PFA has to be replaced. In the field of industrial applications and production processes as well as medical applications restrictions or a ban would have a strong impact. In the worst case, some of the applications would be no longer possible, which would have a strong socio-economic impact and damage for the involved industry and the end-users. Important products would have to be stopped, even if they are not directly related to PFA or if PFA is only used in the production process e.g., as a protection layer in devices. In the worst case, jobs will be lost, and industrial sectors have to be closed.



	8593
	Date:
2023/09/22  12:45
Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
GlobalFoundries
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
Protection of our commercial interests, including intellectual property.
	General Comments:
-

	
	
	Answer to specific info request 1:
Please refer to our attachment.

	
	
	Answer to specific info request 5:
Please refer to our attachment.

	
	
	Answer to specific info request 7:
Please refer to our attachment.
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	General Comments:
We, Japanese four electric and electronic equipment industry (JP4EE, that is: JEITA (Japan Electronics and Information Technology Industries Association), CIAJ (Communications and Information Network Association of Japan), JBMIA (Japan Business Machine and Information System Industries Association) and JEMA (Japan Electrical Manufacturers’ Association)) have been vigorously committed complying with chemical regulations set by many countries. We have consistently supported the ambitious attempt of EU to reduce the risk caused from the hazardous substances and sincerely and diligently taken actual measures to meet the requirements under the EU chemical regulations such as REACH.
The electrical and electronic equipment (EEE) are manufactured via supply-chain extending over the world, and chemical legislations in the EU, one of the big markets in the world, would have big influence over the world. Under such situation, we believe it essential that proposed requirements would not hamper the smooth international circulation of the products including EEE and would be implementable as a law reasonably.
From the point of view above, we would be very happy if you consider the following opinions carefully.
Our general comments are attached to this input as JP4EE Annex_1-2_Japan 4EE Comments on restriction dossier on PFAS Part 2. We summarise our input here, but please see our JP4EE Annex_1-2 and other Annexes relating to each topic.

(1) The restriction should be considered based on the risk evaluation. Especially, it would be appropriate for ECHA to reconsider the proposed restriction for fluoropolymers, if ECHA cannot provide scientific justification for such measures.
We have consistently supported the ambitious attempt of EU to reduce the risk caused from the hazardous substances and sincerely and diligently taken actual measures to meet the requirements.  However, it is unfeasible to legislate the PFAS restrictions in this dossier as they stand, and we are deeply concerned that, if enforced, they will not only hollow out EU industry, but also make existing infrastructure unsustainable.

(a) About the risk assessment of the substances themselves.
PFAS are a huge group of substances that include many different substances with varying levels of risk. However, we believe that a blanket restriction on all PFAS may lack a risk-benefit balance and is not scientifically or socio-economically sound. As PFAS are not even SVHCs, it is impossible to provide accurate information on their use in articles within the input deadlines for dossiers, so we have to guess based on speculation (See (6) below for Explanation of Difficulties in Obtaining Information on Chemical Substances Contained in EEE.). Risk assessments based on such guesses may lack credibility.
Highly hazardous PFAS such as PFOS and PFOA are already restricted under REACH. If other PFAS for which a hazard classification has not yet been identified are to be restricted, a proper risk assessment should be conducted and the regulation should focus on applications with high exposure potential and well-established alternative technologies.　
Especially for the risk of fluoropolymers, Chemical industry explains as follows: Fluoropolymers do not pose a risk to human health or the environment as they are non-toxic, not bioavailable, non-water soluble, non-mobile and do not bio accumulate. If ECHA cannot provide more reasonable justification, it would be appropriate for ECHA to reconsider the proposed measures for fluoropolymers.

(b) About the assessment of the risk caused by the substances in the articles.
During the use of articles like EEE, it is presumed that an exposure amount of PFAS is generally negligibly low compared with the exposure of the PFAS as chemicals own. The blanket restriction on PFAS will affect many industries. We hope that you will consider our recommendations and information in the following sections and make a scientific and technical decision about the need for and feasibility of regulation.

(2) The possible risk caused from the articles should be properly considered, and convincing justification should be provided to show why the uniform restriction of PFAS in the articles is the most appropriate Union-wide measure to address the identified risks.
In the course of risk assessment, the fact that the end-of-life stage of EEE is managed according to WEEE Directive should be well-recognised and evaluated. We would like to ask the researchers and law-makers to evaluate the industry’s effort and diligence to meet the sector-specific EPR legislation properly.
We believe that emissions relating to EEE are quite well managed and are quite limited. If there are any concerns on the EOL stage of EEE, requirements for separate treatment under the recycling legislation such as Article 8 of WEEE or occupational safety regulations would be more effective ways to manage them with better cost-benefit than reflecting them to the threshold of PFAS under REACH which does not cover waste in principle.

(3) The regulation for the substances which are currently and widely used in the global supply-chain should be gradually introduced.
If the uniform restriction of PFAS in the articles is really planned by ECHA after the proper risk assessment, all the issues described in our following comments should be carefully considered for establishing the feasible and enforceable measures.
For complex articles such as electrical and electronic equipment (EEE), even a single substance survey will not work unless the entire global supply-chain responds appropriately to the survey. In such context, the collection of SVHC information is a well-established tool for understanding the presence of substances of concern, and through SVHC surveys, end-product manufacturers can make concrete estimates of the amount of the substance used and the potential impact if the substance is regulated.

However, as the restriction of PFAS is proposed not via the route via SVHC and authorization, end-product manufacturers are unable to estimate the exact amount of use or potential impact. Forcefully requesting information on the proposed restrictions in this situation would have little chance of gathering reliable data.

In addition, even if we had been able to gather more data, we consider that the separate date of the restriction of the articles should be set as a date later than that for chemicals. For EEE, complex articles, necessary transition period would be at least 5 years or more after the feasible substitutes are available as substances or mixtures. For EEE for industrial and social infrastructures would need longer time. From this perspective, it makes practical sense to establish an "Authorisation" step before restricting a substance. Please also see our Comment (5) below.

(4) About the appropriate thresholds and denominator for the articles: The management at the level of 1,000 ppm in the article would be practical and feasible.
We consider that the feasible denominator for the restriction of substances in the articles should be “article” and not be “homogeneous material”, especially for the proposed thresholds is at ppb order. What can be surely managed by the article manufacturers are threshold value on the order of 1,000 ppm.
Please see our Comment 4 in JP4EE Annex_1-2 attached to this input for the details.

(5) Necessity of sufficient time until the enforcement of the restriction. In the case of restricting substances contained in articles according to the REACH, we would like the Dossier Submitter to set sufficient time until the enforcement of the restriction. For the very small amount of PFAS in complicated EEE, it would take 48 months only to complete the investigation of containment.
We are continuously investigating and reviewing the PFAS applications in EEE after the submission of our 1st input, and we consider that most of the applications found out would need applicable derogations. The reasons why are that many of substitutable applications of PFAS have already been replaced in response to the recent trend of regulating fluoro-substances and PFAS materials with high-performance are relatively expensive.

However, it takes very long time to investigate the substances which have not become even SVHCs through the whole supply-chain and to check whether there are any other unknown applications using PFAS than those currently known or not. Based on the experience of compliance with the RoHS Directive, even in the case when replacement exists, a period of at least 4 years is necessary to implement substitution in the article, even if the restricted substances are clearly identifiable and the threshold value is on the order of 1,000 ppm. PFAS is very huge group of substances, we cannot even assume the necessary transitory period, but we estimate that at least 4 years would be needed only to complete the investigation of containment. Please see our Comment (6) for the difficulties in the investigation of such products.

In considering the above, the first four years had better to be set as a kind of “checking point” for the complex articles. If any application becomes known during this period and no feasible substitutions are found out at present, a mechanism to set a new derogation for such application should be established.

(6) Explanation of Difficulties in Obtaining Information on Chemical Substances Contained in EEE.
We would like to explain again about the difficulties in obtaining information on chemical substances contained in EEE, as the reason why that it takes long time to investigate very small amount of substance(s) in the complex articles, as described in the comment 5 above. This is because we feel it would be difficult to have the law-makers, who have mainly covered chemicals, understand truly how the material investigation in the complex article is difficult. Please see our Comment 5 in JP4EE Annex_1-2 attached to this input for the details.

(7) The period and the way of setting and maintaining a “derogation” should be further considered and established. The criteria for setting a derogation for the essential use for the complex articles should be similar to those of RoHS, and the date set for a derogation should not be an expiry date of the derogation but be a date for reviewing it.

(a) About the criteria for setting a derogation for the essential use for the complex articles.
As PFAS is the huge group of the industrial chemicals taking indispensable uses on complex articles at present, the conditions set in the Article 5(1)(a) of RoHS DIRECTIVE 2011/65/EU should be considered in determining appropriate derogations for the PFAS in the complex articles as follows:
(a) inclusion of materials and components of EEE for specific applications in the lists in Annexes III and IV (note: exempted applications from the restriction under RoHS), … where any of the following conditions is fulfilled:
‑ their elimination or substitution via design changes or materials and components which do not require any of the materials or substances listed in Annex II (note: restricted substances) is scientifically or technically impracticable,
‑ the reliability of substitutes is not ensured,
‑ the total negative environmental, health and consumer safety impacts caused by substitution are likely to outweigh the total environmental, health and consumer safety benefits thereof.

(b) About the procedures relating to applying, setting and reviewing a derogation.
Current PFAS dossier proposes three types of the duration, that is, five years, twelve years, and without limitation, for the listed derogations.
However, we feel uncertain whether the duration of five years plus transitory period would be feasible for the substitution. Such duration would be feasible when there are practical substitutes which can be used in the actual products with a certain reliability, but we have experienced many cases where some non-substitutable applications are inevitably found out in pushing forward the actual substitution. In addition, we also feel concern about the duration of twelve years plus transitory period, because there is no guarantee that some alternative technology is developed and that the substitution becomes practically feasible within such duration for PFAS applications relating to semi-conductors, for example.
The complex article manufacturers consider that the date set for a derogation should not be an expiry date of the derogation but be a date for reviewing it.
For your reference, under current RoHS Directive, all the exemptions (derogations) are checked by the industry every five years. Then, for the applications which have not become substitutable yet, the Commission technically reviews them in response to the requests for renewal of the exemption from the industry. However, the review and renewal of many exemptions at five years’ interval would not be practical, because the burden for such actions is so heavy not only for the industry but also for the authority. We consider twelve years’ interval would be practical and feasible to review the derogations, in considering the broad coverage of PFAS group, the time for the chemical industry to develop the new materials and wide-variety of the final applications in EEE.

(8) Necessary PFAS derogations in EEE. (Relating to the Questionnaire 6 to 8).
There are currently no feasible substitutes for PFAS which can attain the performance needed for EEE for the applications listed in Column E of our revised JP4EE Annex 3. We would like to request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the viable substitute materials are established.
Please see our previous Annex 2 “The unfeasibility of “possible substitutes” in the dossier in the actual EEE” and new JP4EE Annex 9 “Unfeasibility of other “possible substitutes” in actual EEE”, for the explanation of reasons why the candidate substitutions are not feasible in the actual EEE. Please see the JP4EE Annexes 3 to 6 for the applications needing derogations and reasons. The essential applications of PFAS needed for EEE are also listed in our answers to the Questions 6 -8 of this Questionnaire. Please also see them.

Please refer to the following Annexes to our input:
‑ JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application list A: Explanation starting from PFAS as chemical materials.
‑ JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential Application list B: List of the functions and properties necessary to electrical and electronic equipment (EEE), which need PFAS materials to attain required performances.
‑ JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions needing PFAS.
‑ Annex 5. Supplementary Explanation in Relation to Japan 4EEIA Input on PFAS Dossier. (Attached to our 1st input)
In addition, following Annexes should be referred to, these cover also following Comment 7.
‑ Annex 2. The unfeasibility of “possible substitutes” in the dossier in the actual EEE. (Attached to our 1st input)
‑ JP4EE Annex 9 Unfeasibility of other “possible substitutes” in actual EEE

(9) Necessary PFAS derogations in manufacturing processes of EEE and its parts. (Relating to Questionnaire 8).
There are currently no feasible substitutes for PFAS which can attain the performance needed to produce the parts needed for EEE for the applications listed in JP4EE Annex 7. We would like to request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the viable substitute materials are established.
Please see our previous Annex 2 “The unfeasibility of “possible substitutes” in the dossier in the actual EEE” and new JP4EE Annex 9 “Unfeasibility of other “possible substitutes” in actual EEE”, for the explanation of reasons why the candidate substitutions are not feasible in the actual EEE.

The items considered necessary for derogation in the manufacturing process of EEE and its components are as follows (Column C of JP4EE Annex 7):
1. Immersion process.
2. Electrode formation process with safety function for film capacitors.
3. Electrode formation process of Electric Double Layer Capacitor (EDLC).
4. Coating process of optical film for electronic displays.

Please refer to the following Annexes to our input:
‑ JP4EE Annex 7 List C of PFAS essential uses in EEE manufacturing: Non-Exhaustive PFAS Essential Application list C: Explanation of applications in the manufacturing process of electrical and electronic equipment and its components.
‑ JP4EE Annex 8 Explanation on PFAS essential uses in EEE manufacturing in Annex 7 (List C): Supplementary Explanation on the manufacturing processes of EEE and its parts which need PFAS and listed in our Essential Application list C (Annex 7).

(10) A derogation for articles already placed on the market before implementing the restriction should be provided like other restriction covering articles under Annex XVII to REACH.
Proposed derogation:
Paragraph 2 shall not apply to articles already placed on the EU market before the date referred to in paragraph 3.
Please note that the draft Regulation on PFHxA, published in 13 June 2023, includes this derogation. We consider that a similar derogation should be set also for the PFAS restriction. Please see our Comment 10 in JP4EE Annex 1-2 to this input for the detailed justification.

(11) A General exemption of spare parts without expiry date would be indispensable for complicated articles to extend their useful life, if their original products are placed on EU market before the requirement comes into force.
After submitting our previous input, DIGITAL EUROPE, the leading trade association representing digitally transforming industries in Europe, inputted their comments about this issue (Please see Ref. No.5927 listed in “rest_pfas_rcom_part25_36502_en”. We, Japan 4EE industrial associations endorsed the comments along with other stakeholders in Japan. Please recognise and understand that this is the common and important issue for the industry relating to the complex articles. Please see our Comment 11 in JP4EE Annex 1-2 to this input for the details.

(12) About the reporting requirements on each PFAS contents：The articles should be excluded from the scope of reporting.
We consider that it is impractical for article manufacturers to carry out thorough investigation, record and report on thousands of PFAS compounds that would be covered by the proposed rule. Information that article manufacturers at the downstream in a supply chain can obtain depends on the information received from component suppliers at upstream in the same supply chain. Since PFAS compounds as a class have not been restricted in any other jurisdictions, it would not be able to obtain accurate information such as the identity of each substance and each volume used in a part or product via broad, long and complex supply chain. As the result, the information ECHA would receive would be incomplete and of uncertain reliability, and it likely would not be of much value to ECHA in achieving its regulatory objectives.
Taking into account the above, we would like to propose excluding PFAS-containing articles from the scope of reporting. At least, we consider it unfeasible and excessive to require manufacturers, importers of PFASs and PFAS containing articles to provide information on "the identity and quantity of the substances placed on the market in the previous year."
Please see our Comment 12 in JP4EE Annex 1-2 to this input for the details.

(13) Preceding evaluations should be respected, especially for RAC/SEAC Opinion on PFHxA.
If proposed PFAS restriction covers also PFHxA, all the derogations proposed in the final “RAC and SEAC Opinion on an Annex XV dossier proposing restrictions on undecafluorohexanoic acid (PFHxA), its salts and related substances”, published in May 2022, should be incorporated, because they are resulted from the full socio-economic impact assessment. Especially, following conditions and derogations are indispensable for the EEE industry.
We listed such derogations in Comment 13 in JP4EE Annex 1-2 to this input. Please refer to it for the details.

(14) Others: About the following comments in our 1st input (listed as No. 4543 in "rest pfas rcom part21 36501 en"), we don’t resubmit them here because they do not include any items to be updated. However, the issues are still to be solved, and please refer to them as necessary:
1-9. Possible negative impact to the occupational safety in production process from the restriction of PFAS
1-10. There are no analytical methods for complex articles at ppb order.
(Please see our 1st input to Question 10 in the questionnaire (Ref. No. 4543 in "rest pfas rcom part21 36501 en".)


The above are our second comments updated and added. We would like to ask ECHA to consider our first and second input along with our all other attachments carefully. We expect that ECHA would examine the dossier in a balanced way in considering the risk/benefit of the proposed measures.

Chemical regulations of EU have been a model of the global legislations in this area for many years. In such situation, we sincerely hope that ECHA and the European Commission would be able to contribute to the effective protection of human health and environment via reasonable and appropriate management of chemical substances based on regulatory science and accountability, by considering our comments above.

	
	
	Answer to specific info request 1:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en"). Our input mainly covers “Electronics and semiconductor (Annex E.2.11.)”. However, please see the input from other industrial associations covering semiconductors, especially the technical papers from SIA (Semiconductor Industry Association).   “Electronics” includes both electrical and electronic equipment and its components themselves and manufacturing processes. In particular, applications whose main purpose is to perform functions in the manufacturing process have been listed and added to Annex 7 and 8. Please see these Annex.  In addition, “battery” is indispensable for EEE industry, which would be covered under “Energy (Annex E.2.12.)”, though currently there is no independent sub-category for it. The essential applications that we listed would be applicable also to the batteries. However, please see the input from other industrial associations covering batteries for the details on special PFAS usage in the batteries.   “Semiconductor” and “battery” are indispensable to EEE as parts for EEE manufacturers. However, other sectors are also relating to EEE and some of our input cover them as follows.   EEE is a complex article comprising various components such as semiconductors or batteries and of many materials including lubricants, and many industrial sectors engage in its production in the long and complicated supply chain. Accordingly, regulations on other related sectors than EEE would have effect on EEE manufacturing as the results. Please also see Annex 5 of our input.  “Material” for EEE manufacturers are “product” for chemical/raw material manufacturers, and thus “lubricant” sector are also related to EEE sector.   (1) Sectors relating the manufacturing stage of EEE:  (1) (i) “Metal plating and manufacture of metal products (Annex E.2.4.)”, especially for “Hard chrome plating”. Our input (Annexes 3 and 4) does not cover it directly because we do not plate metal materials by ourselves. However, because EEE makes use of the resulted metal, it is important also for EEE manufacturers that the derogations needed for the metal industry are adequately allowed.  (1) (ii) “Applications of fluorinated gases (Annex E.2.8.)”, especially for “Refrigeration”, “Solvents”, “Insulating gas in electrical equipment”. Please also refer to other detailed-comments from fluorinated gas industry on these applications, for example, from Japan Refrigeration and Air Conditioning Industry Association (JRAIA). For the fluorinated gases used in the semiconductor industry, please also see our previous answer to Question 7 in 13 June 2023 (listed as No. 4543 in "rest_pfas_rcom_part21_36501_en").   (1)(iii) “Lubricants (Annex E.2.14)”.   (1)(iv) “Plastics (other than packaging) and rubber/elastomer production (including flame retardant)”. These are not listed in Table 9, but shown as “uses not researched in detail” in Table A1 of Annex A. Our input covers flame retardant as safety issue of electronics, our finished products, but the manufacturing stage of materials including flame retardants would be covered under this sector which is not researched.   (2) Sectors relating the parts contained in EEE:  (2)(i) Semiconductor, as a subsector of “Electronics and semiconductor (Annex E.2.11.)”.   (2)(ii) Batteries. These would be covered under “Energy (Annex E.2.12.)”, though currently there is no independent sub-category for them.   (2)(iii) “Applications of fluorinated gases (Annex E.2.8.)”, especially for “Refrigeration”, “Air conditioning and heat pumps”, “Solvents”, “Insulating gas in electrical equipment”. Please also refer to other detailed-comments from fluorinated gas industry on these applications, for example, from Japan Refrigeration and Air Conditioning Industry Association (JRAIA).  (2)(iv) “Technical Textile” under “TULAC (Annex E.2.2.)”.   (2)(v) “Lubricants (Annex E.2.14)”.   (2)(vi) “Printing ink” and/or toner. These are not listed in Table 9, but “printing inks” are shown as “uses not researched in detail” in Table A1 of Annex A. These are non-substitutable applications relating to the imaging equipment (such as printers and copiers), one of the EEE, therefore we list them on our Annex 3. However, please refer to other detailed-comments from related industrial association on these applications.   On the other hand, please note that almost all the industrial sectors would be affected by regulation on EEE as they make use of electric and electronic parts as their components.  (3) Sectors making use of electric and electronic technology:  (3)(i) Medical devices (Annex E.2.9.), if they make use of electric power.   (3)(ii) Transport (Annex E.2.10.), if they have electronic parts.   EEE covers so many various product categories, but the technologies and materials and parts used in EEE are basically common. Furthermore, EEE is covered under WEEE Directive 2012/19/EU at its end of life stage. Therefore, we believe that EEE should be treated as one category under REACH Annex XVII in most cases. However, some product categories under RoHS such as medical or measurement equipment may need additional applications in addition to those for the other EEE.

	
	
	Answer to specific info request 2:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en"). This is very important, and there are so many comments, we will re-input it here.   In the course of risk assessment, the fact that the end-of-life stage of EEE is managed according to WEEE Directive should be well-recognised and evaluated. We would like to ask the researchers and law-makers to evaluate the industry’s effort and diligence to meet the sector-specific EPR legislation properly. For product groups such as automobiles and EEE, waste regulations and occupational safety standards have already been established. The end-of-life stage of EEE is strictly and properly managed according to WEEE Directive. No e-wastes are dumped into environment without necessary care. Other complicated products such as vehicles are also managed under their sector-specific waste legislations. Such legislations apply extended producer responsibility (EPR) to the manufacturers, and the industry has taken big effort to meet the requirement with spending huge cost and resources. We would like to ask the researchers and law-makers to evaluate such effort and diligence properly. If there are concerns on the risk of substances and mixtures, it may be more effective to cover them by occupational safety standards or the like. We consider that the methods of management should be flexible if there are other effective options to be considered.   We believe that emissions relating to EEE are quite well managed and are quite limited. In the first place, at design and manufacturing stages, the use of PFAS in EEE is limited to the places where the functions of PFAS are really necessary, because PFAS materials are more expensive in exchange for high-performance than non-PFAS low-performance ones.  In addition, in use phase, EEE must keep their quality and performance in their durable life. The PFASs used in products have a very low vapour pressure and therefore do not volatilise at room temperature, and are designed to remain where they are applied to in order to provide the required function during the product life time, and to perform well under more severe conditions than the rated operating conditions. We therefore believe that it is unlikely that PFASs will be released into the atmosphere from the products during the use phase.  EEE will enter into end-of-life stage with keeping the above conditions, and the emission at EOL stage has been adequately and legally controlled because waste EEE is covered under EU recycling legislations such as WEEE Directive 2012/19/EU or Battery Directive 2006/66/EC. Therefore, we consider that PFAS contained in the products from the volume of PFAS use, 4,860t, for EEE (Electronics and semiconductor), as described in the baseline, would not be discarded to the environment. If there are any concerns on the EOL stage of EEE, requirements for separate treatment under the recycling legislation such as Article 8 of WEEE or occupational safety regulations would be more effective ways to manage them with better cost-benefit than reflecting them to the threshold of PFAS under REACH which does not cover waste in principle.

	
	
	Answer to specific info request 3:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en"). This is very important, and there are so many comments, we will re-input it here.   Please see our input to Question2. For the articles such as EEE for which the special EU waste legislations are enacted based on the finished products, we believe that the end-of-life issues should be covered by the existing corresponding waste legislations, not by REACH. All the EEE have been separated from the general municipal waste stream, and WEEE treatment industry treat them, therefore no municipalities do any treatment of WEEE such as incineration. Any additional requirements to collect WEEE containing PFAS separately would be redundant and unnecessary, because all the EEE has been already collected and treated separately. Annex VII to WEEE Directive 2012/19/EU sets the separate treatment criteria for the specified materials and components according to the Article 8(2). The way of treating PFAS in EEE should be considered under the framework of WEEE Directive, as necessary.  The Stockholm Convention on Persistent Organic Pollutants indicates PFOS waste should be thermally destroyed at a minimum 850°C and for PFOA waste, at 1,000°C, preferably at 1,100 °C. If such treatment is needed, for example, the information on the parts containing PFAS can be considered as an additional item for providing information to the treatment facilities under the Articles 8 (Proper treatment) and 15 (Information for treatment facilities) of WEEE Directive 2012/19/EU.

	
	
	Answer to specific info request 4:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en") and our Comments 9 and 10 in attached “JP4EE Annex_1-2_Japan 4EE Comments on restriction dossier on PFAS Part 2”.   There are two ways of recycling the articles: one is the chemical recycling by returning the articles to the chemical materials, and the other is the recycling the products themselves or its parts/components. For the former, please consult to the chemical industry because chemical recycling is covered by the chemical companies. Our input covers the latter.   (1) For recycling of the articles, derogation for articles already placed on the market before implementing the restriction should be provided like other restriction covering articles under Annex XVII to REACH. With such derogation, used, repaired or refurbished products would be able to be used after the restriction without problems.   Proposed derogation:  Paragraph 2 shall not apply to articles already placed on the EU market before the date referred to in paragraph 3.   Please note that the draft Regulation on PFHxA, published in 13 June 2023, includes this derogation as follows:  6. By way of derogation from paragraph 1, that paragraph shall not apply to articles placed on the market before [PO: please insert the date = 24 months from the date of entry into force of this Regulation]. 7. By way of derogation from paragraph 2, that paragraph shall not apply to articles placed on the market before [PO: please insert the date = 36 months from the date of entry into force of this Regulation].  We consider that a similar derogation should be set also for the PFAS restriction. For detailed Justification, please also see our Comments 9 in attached JP4EE Annex_1-2.  (2) A General exemption of spare parts without expiry date would be indispensable for complicated articles to extend their useful life, if their original products are placed on EU market before the requirement comes into force.  Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en") and our Comments 10 in attached JP4EE Annex_1-2. After submitting our previous input, DIGITAL EUROPE, the leading trade association representing digitally transforming industries in Europe, inputted their comments about this issue (Please see Ref. No.5927 listed in “rest_pfas_rcom_part25_36502_en”. We, Japan 4EE industrial associations endorsed the comments along with other stakeholders in Japan. Please recognise and understand that this is the common and important issue for the industry relating to the complex articles.   In relation to this matter, a study for the possible policies in future RoHS covering EEE has been published recently, and many measures are proposed for EEE to contribute further to the circular economy.   Study to support the assessment of impacts associated with the general review of Directive 2011/65/EU (RoHS Directive) Final report https://op.europa.eu/en/publication-detail/-/publication/b9188764-f465-11ed-a05c-01aa75ed71a1/language-en/format-PDF/source-286516984  The report includes following recommendation:  “Ensuring that RoHS contributes to increased use of recovered spare parts Reuse of products or parts of products is an important part of circular economy as it can contribute to reduce the material footprint and increase resource efficiency. The current wording of Article 4(5) of the RoHS Directive only allows the reuse of spare parts from EEE which have been placed on the EU market within certain temporal conditions. This wording therefore restricts the recovery of spare parts which limits the potential of the Directive to strengthen circular economy objectives. The objective is that RoHS should not disproportionally hinder the use of recovered spare parts, while simultaneously alleviating administrative burden on economic operators and regulatory bodies. For this, one possibility could be opening the temporal and geographical scope of Article 4(5). Stakeholders would have legal certainty that the reuse of recovered spare parts from any device is possible. Alternatively, only the geographical scope could be opened, but the temporal limitations kept. This would mean that certain time-limited exemptions for the medical industry are not necessary anymore, however some legal complexity would still remain due to the remaining temporal limitations.” However, current PFAS dossier does not include these two fundamental derogations above and may hamper the contribution of EEE to the circular economy.

	
	
	Answer to specific info request 5:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501_en"), and our answers to the Questions 2 and 3 above.

	
	
	Answer to specific info request 6:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en").  There are currently no feasible substitutes for PFAS which can attain the performance needed for EEE for the applications listed in Column E of our revised JP4EE Annex 3. We describe the essential applications of PFAS needed in EEE in our revised list in more concrete way than those in our previous input. We would very appreciate it if ECHA carefully reviews our revised input.  We would like to request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the viable substitute materials are established.   For the detailed reasons of needing derogations and possible socio-economic impact, please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501_en) and the following Annexes attached to our input： ‑ JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application list A: Explanation starting from PFAS as chemical materials. (Updated cells are shown in yellow.) EEE inevitably needs derogations for the essential applications listed in Column E of this list A from the proposed PFAS restriction.  ‑ JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential Application list B: List of the functions and properties necessary to electrical and electronic equipment (EEE), which need PFAS materials to attain required performances.  ‑ JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions needing PFAS (Annex 4)  Among the above listed applications, “missing uses” relating to EEE industry are as follows:  (1) Printing inks/Toner.  This does not appear in Table 9 in the Dossier, but an application, “printing inks”, is shown as “Uses not researched in detail” in Table A.1 in Annex A to the Dossier. We list an essential application, “functional material used in printing process” including “printing inks and toners” in our revised Annex 3 as follows, because it is relating to the imaging equipment (printers, copiers, etc.), one of the EE products categories. However, for the details on chemicals used in printing process, please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details of “Functional materials used in printing process”.   Essential uses listed in our JP4EE Annex 3 relating to this use:  < Necessary derogations relating to Fluoropolymers > 15. Functional material used in printing process (Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details.)   < Necessary derogations relating to Fluoroalkyl compounds with functional groups (such as -OH, -COOH, N-R, etc.) and Side-chain fluorinated polymers > 19. Functional material used in printing process (Same as 15 above.) < Necessary derogations relating to Other fluorinated compounds > 28. Functional materials used in printing process (Same as 15 above.)  (2) Plastic (Other than packaging) and rubber/elastomer production (including flame retardants).  These are not listed in Table 9, but shown as “uses not researched in detail” in Table A1 of Annex A. Our input (JP4EE Annexes 3 and 4) covers flame retardant as safety issue of electronics, our finished products, as follows: “Anti-dripping agent used for safety and to enhance flame retardancy”. However, the manufacturing stage of materials including flame retardants would be covered under this sector which is not researched.  Essential uses listed in our JP4EE Annex 4 relating to this use:  < Necessary derogations relating to Fluoropolymers > 4. Insulating material requiring flame-retardancy and/or heat-resistant, where the use is needed for safe functioning and safety of equipment.  7. Anti-dripping agent used for safety and to enhance flame retardancy.

	
	
	Answer to specific info request 7:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en").   There are currently no feasible substitutes for PFAS which can attain the performance needed for EEE for the applications listed in Column E of our revised JP4EE Annex 3. We describe the essential applications of PFAS needed in EEE in our revised list in more concrete way than those in our previous input. We would very appreciate it if ECHA carefully reviews our revised input.  We would like to request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the viable substitute materials are established.   Among the listed applications, “potential derogations marked for reconsideration” relating to EEE industry are as follows:   (1) 5.ee    "semiconductor manufacturing process" Please note that we explain about “thin-film devices manufacturing process" here with semiconductors because they use almost identical manufacturing processes to those of semiconductors such as MEMS, SAW filters, etc., though currently it is not listed as a potential derogation.   Essential uses listed in our JP4EE Annex 3 relating to this use:  < Necessary derogations relating to Fluoropolymers > 13. PFAS used for semiconductor manufacturing process, semiconductor manufacturing equipment, and semiconductor  14. PFAS used for thin-film device (Micro Electro Mechanical System/MEMS, SAW device, Capacitor, etc) manufacturing process, thin-film device manufacturing equipment, and thin-film device < Necessary derogations relating to Fluoroalkyl compounds with functional groups (such as -OH, -COOH, N-R, etc.) and Side-chain fluorinated polymers > 17. Semiconductor manufacturing process 18.Thin-film device (Micro Electro Mechanical Systems/MEMS, SAW, Capacitor etc) manufacturing process < Necessary derogations relating to Fluoroalkanes and fluoroalkenes, and Fluoroethers and fluoro-ketones > 21. Refrigerant, coolant, cleaning agent and solvent used for semiconductor process 22. Refrigerant, coolant, cleaning agent and solvent used for thin-film device (Micro Electro Mechanical Systems/MEMS, SAW etc) process 23. Chemicals for ultra-fine processing applications, as typified by semiconductor and MEMS manufacturing processes  *HFC-23 (CHF 3), HFC-32 (CH 2 F 2), HFC-152 a (CHF 2-CH 3) , HCFC-141 b (CCl 2 F-CH 3), HFO-1132 a (CH 2=CF 2) are  outside the scope definition of this regulation (from Annex A Appendix A .3 .9 Applications of Fluorinated Gases). Minor uses; In the electronics and semiconductor industries, fluorinated gases are used in etching and chamber cleaning processes to form nano-level fine semiconductor integrated circuits, etc., including CHF 3, CF 4, perfluoroethane, perfluoroalkane, and cycloalkane (Annex A A.3.9.1.7) < Necessary derogations relating to all the PFAS > 29. Functional coatings* (* "Functional coating" is a coating applied to an article in order to give it the required functions, such as low dielectric properties, low dielectric loss tangent, electrical insulation, heat resistance, UV resistance, chemical resistance, corrosion resistance, weather resistance, water repellency, oil repellency, slipperiness, low refractive index and so on.  "Functional coating" includes, but not limited to, "conformal coating" used to protect electronic materials. In our input, we use the term "functional coating" because the required functions are not only to protect the objects.)  For the detailed reasons of needing derogations and possible socio-economic impact, please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501_en) and the following Annexes attached to our input： ‑ JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application list A: Explanation starting from PFAS as chemical materials. (Updated cells are shown in yellow.) EEE inevitably needs derogations for the essential applications listed in Column E of this list A from the proposed PFAS restriction.  ‑ JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential Application list B: List of the functions and properties necessary to electrical and electronic equipment (EEE), which need PFAS materials to attain required performances.  ‑ JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions needing PFAS (Annex 4) In addition to the above, please see the paper published by SIA (Semiconductor Industry Association):  These can be downloaded. Please read these papers for details. “The Impact of a Potential PFAS Restriction on the Semiconductor Sector” 13th April 2023  (2) 5.v. Hard chrome plating.  Current PFAS dossier sets “9. Paragraphs 1 and 2 shall apply without prejudice to the application of any restrictions set out in this Annex or to other applicable Union legislation.”, but how to treat the restrictions under consideration is unclear. If proposed PFAS restriction covers also PFHxA, at least following derogation proposed in the final SEAC Opinion on PFHxA should be incorporated into PFAS regulation, because it is resulted from the full socio-economic impact assessment.  “5. Paragraphs 1 and 2 shall not apply until XX XX XXXX [five years after the entry into force] to: (a) hard chrome plating.”“5. Paragraphs 1 and 2 shall not apply until XX XX XXXX [five years after the entry into force] to: (a) hard chrome plating.”   (3) 5. cc. membranes used for venting of medical devices.  Likewise, following derogations proposed in the final SEAC Opinion on PFHxA should be incorporated. (Other applications may be relating to these PFHxA derogations.)  “8. (e) impregnation agents for re-impregnating of articles referred to in paragraph 8(b), (c), (d), (h); (h) medical devices as specified in Regulation (EU) 2017/745 of the European Parliament and of the Council; woven, knitted and nonwoven medical textiles as specified in Regulation (EU) 2017/745 of the European Parliament and of the Council with a minimum performance requirement of >20 cm hydrostatic head according to EN 13795; in vitro diagnostic medical devices as specified in Regulation (EU) 2017/746 of the European Parliament and of the Council as well as parts thereof; and  (i) filtration and separation media used in high performance air and liquid applications that require a combination of water- and oil-repellency for filters used in industrial settings or by professionals.”  For the explanation of reasons why the candidate substitutions are not feasible in the actual EEE, please see the following attachments to our input:   ‑ Annex 2. The unfeasibility of “possible substitutes” in the dossier in the actual EEE. (Attached to our previous input in 13 June 2023 listed as No. 4543 in "rest pfas rcom part21 36501 en".);   ‑ JP4EE Annex 9 Unfeasibility of other “possible substitutes” in actual EEE.

	
	
	Answer to specific info request 8:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en") and following annexes to this input.  There are currently no feasible substitutes for PFAS which can attain the performance needed for EEE for the applications listed in Column E of our revised JP4EE Annex 3. We describe the essential applications of PFAS needed in EEE in our revised list in more concrete way than those in our previous input. We would very appreciate it if ECHA carefully reviews our revised input.  We would like to request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the viable substitute materials are established.   Among the listed applications, “other identified uses” relating to EEE industry are as follows. The number shown below is linked to the reference number in our Application list A (revised JP4EE Annex 3). Please see our JP4EE Annex 4 and 6 for more details of each use, such as non-exhaustive examples of uses and reasons why PFASs are un-replaceable.  < Necessary derogations relating to Fluoropolymers > 1. Sliding elements in mechanical section.  2. Optical elements.  3. Piezoelectric elements. 4. Insulating material requiring flame-retardancy and/or heat-resistant, where the use is needed for safe functioning and safety of equipment.  5. Optical elements for LCD panels  6. Electronic circuit boards for high-frequency applications.  7. Anti-dripping agent used for safety and to enhance flame retardancy.  8. High performance materials for mold release and protection purposes used in the article molding process.  9. Batteries. (Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.) 10. Film, sheet or membrane requiring surface performance which ensures multiple functions such as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex resistance and excellent elongation followability at the same time.  11. Hermetic sealant requiring low percentage of the compression set as well as simultaneously other functions such as excellent elongation followability, durability, flame resistance, heat and hot water resistance, low water absorption, low moisture permeability, chemical resistance and/or low outgassing.  12. Fluid tubes and containers requiring chemical resistance, high cleanliness.  15. Functional material used in printing process. (Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details.)  < Necessary derogations relating to Fluoroalkyl compounds with functional groups (such as -OH, -COOH, N-R, etc.) and Side-chain fluorinated polymers > 16. High performance materials for mold release and protection purposes, which ensures multiple functions electrical insulation, heat resistance, chemical resistance or flame resistance, etc. at the same time.  19. Functional material used in printing process. (Same as 15 above.) < Necessary derogations relating to other PFAS > 25. Transparent electronic circuit board and circuit.  26. Liquid crystal display (LCD) elements.  27. Optical elements.  28. Functional material used in printing process. (Same as 15 above.) < Necessary derogations relating to all the PFAS (flupropolymers and others) > 29. Functional coatings*.  (* "Functional coating" is a coating applied to an article in order to give it the required functions, such as low dielectric properties, low dielectric loss tangent, electrical insulation, heat resistance, UV resistance, chemical resistance, corrosion resistance, weather resistance, water repellency, oil repellency, slipperiness, low refractive index and so on.  "Functional coating" includes, but not limited to, "conformal coating" used to protect electronic materials.  In our input, we use the term "functional coating" because the required functions are not only to protect the objects.)  30. Lubricants where the use takes place under harsh conditions or the use is needed for safe and intended functioning and/or safety of equipment.   For the detailed reasons of needing derogations and possible socio-economic impact, please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501_en) and the following Annexes attached to our input： ‑ JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application list A: Explanation starting from PFAS as chemical materials. (Updated cells are shown in yellow.) EEE inevitably needs derogations for the essential applications listed in Column E of this list A from the proposed PFAS restriction.  ‑ JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential Application list B: List of the functions and properties necessary to electrical and electronic equipment (EEE), which need PFAS materials to attain required performances.  ‑ JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions needing PFAS (Annex 4)  The list attached as Annex 7 also includes PFAS essential applications used in EEE and their components manufacturing processes. These PFAS are essential there as they are primarily intended to function in the manufacturing process. Therefore, we would like to request to set the derogations for them. Without the derogation, production of high-value-added EEE would have to be evacuated outside the EU. In addition, please see the following material attached to this input: ‑ Annex 8 Additional explanation for List C: PFAS essential applications in EEE manufacturing processes 1. Immersion process. 2. Electrode formation process with safety function for film capacitors. 3. Electrode formation process of Electric Double Layer Capacitor (EDLC). 4. Coating process of optical film for electronic displays.  For the explanation of reasons why the candidate substitutions are not feasible in the actual EEE, please see the following attachments to our input:   ‑ Annex 2. The unfeasibility of “possible substitutes” in the dossier in the actual EEE. (Attached to our previous input in 13 June 2023 listed as No. 4543 in "rest pfas rcom part21 36501 en".);   ‑ JP4EE Annex 9 Unfeasibility of other “possible substitutes” in actual EEE.

	
	
	Answer to specific info request 10:
Please see our previous input in 13 June 2023 (listed as No. 4543 in "rest pfas rcom part21 36501 en").
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	General Comments:
A group of industry stakeholders has collaborated to conduct an independent targeted literature review and primary research study in response to the European Chemicals Agency (ECHA) restriction proposal on the manufacture, placing on the market and use of per- and polyfluoroalkyl substances (PFASs).  Mtech Access is an independent and impartial healthcare consultancy commissioned to conduct the research. The industry stakeholders comprise of Alchimia S.r.L, Bausch & Lomb, BVI, Carl Zeiss Meditec, D.O.R.C. Dutch Ophthalmic Research Centre (International) B.V. and Pharmpur GmbH. Please refer to the non-confidential attachment for more information.

	
	
	Answer to specific info request 1:
Use sector: Medical devices

	
	
	Answer to specific info request 6:
Please refer to the non-confidential attachment "Industry stakeholder group response to ECHA_22.09.23"

	
	
	Answer to specific info request 8:
Please refer to the non-confidential attachment "Industry stakeholder group response to ECHA_22.09.23"
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	Date:
2023/09/22  12:46
Content:
Scope or restriction option analysis
Other socio economic analysis (SEA) issues
Transitional period
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
SMS Group
Org. country:
Germany
Attachment:
<redacted>
Privacy statement:
Sensitive content and information regarding the company's products is contained in the attached document.
	General Comments:
The SMS Group, with over 14,500 employees in more than 30 countries, is a leading in plant construction and mechanical engineering company playing a key role in the transformation towards a green metals industry. SMS Group shares and recognizes the importance of the proposal and ECHA’s efforts to protect human health and the environment. However, the proposed restriction does not differentiate between the types of PFAS, although fluoropolymers such as PTFE and fluoroelastomers including FKM are classified as polymers of low concern. In the attached comment we express our concerns regarding the potential socio-economic impact on our industry and our development of new technologies to mitigate climate change and request that fluoropolymers and fluoroelastomers be excluded from the scope of the Restriction.

	
	
	Answer to specific info request 1:
Metal plating and manufacture of metal products (Annex E.2.4.)sub-uses: Hard chrome plating - Manufacture of metal products not addressed elsewhere; Applications of fluorinated gases (Annex E.2.8.)sub-uses: Air conditioning and heat pumps - Solvents; Transport (Annex E.2.10.)sub-uses: Hydraulic fluids; Electronics and semiconductor (Annex E.2.11.)sub-uses: Electronics – Semiconductors; Energy sector (Annex E.2.12.)sub-uses: Sector as a whole; Construction products (Annex E.2.13.)sub-uses: Bridge and building bearings - PTFE thread sealing tape; Lubricants (Annex E.2.14.)sub-uses: Sector as a whole

	
	
	Answer to specific info request 6:
Please see document in attachment.

	
	
	Answer to specific info request 7:
Please see document in attachment.

	
	
	Answer to specific info request 8:
Please see document in attachment.
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	Date:
2023/09/22  12:46
Content:
Environmental emissions
Baseline
Transitional period

Type:
BehalfOfAnOrganisation
Org. type:
Company
Org. name:
Mercer Rosenthal GmbH
Org. country:
Germany
Attachment:
<redacted>
	General Comments:
Mercer Rosenthal, as a company that produces pulp, electrical energy and pulp by-products such as tall oil and lignin, sees itself purely as a user of industrial PFAS products. These occur in all main and secondary processes, as well as the infrastructure and system peripherals (e.g. as seals, slide rails, refrigerants, coatings, etc.). PFAS can also be found in the required protective work clothing. The innovative strength of the suppliers will offer alternatives in the short, medium and long term, which will gradually find their way into the chemical processing industry. An abrupt change of all materials in the production and support process is impossible for economic reasons and therefore threatens the existence of the company. Mercer Rosenthal is not opposed to a general ban on environmentally harmful plastics containing fluoride, but this should be scientifically proven and the market should provide alternatives. It will take approximately 10 to 20 years to replace all PFAS from the production process equipment.


A ban would cause problems that cannot be overlooked, as many technical systems in chemical parks, pharmaceutical production and food production rely on the use of PTFE products. For example, since seals made of this material are 10 - 20 times more expensive than conventional sealing materials, an alternative could have been used long ago if this were possible. Without such materials, environmental protection and occupational safety with aggressive chemicals would not be guaranteed.


	
	
	Answer to specific info request 1:
- Users of air conditioning and heat pumps - Users of fire extinguishing suppressants - Users of hydraulic units and fluids - Users of grease and other lubrication materials - Users of high performance sealings for aggressive liquor and acid (TA-Luft)

	
	
	Answer to specific info request 2:
Mercer Rosenthal, as a company that produces pulp, electrical energy and pulp by-products such as tall oil and lignin, sees itself purely as a user of industrial PFAS products. These occur in all main and secondary processes, as well as the infrastructure and system peripherals (e.g. as seals, slide rails, refrigerants, coatings, etc.). PFAS can also be found in the required protective work clothing. The level of environmental pollution by our company with PFAS is under review. In general, we are certified as a company according to EN14001:2015 and audited cyclically. The handling of waste materials after use is strictly monitored and controlled. Disposal takes place via certified disposal companies.

	
	
	Answer to specific info request 6:
A fundamental ban on the PFAS group of substances would have far-reaching consequences for us as downstream users (within the meaning of the REACH Regulation) in the chemical industry. We use the PFAS group of substances in all of our fittings, valves and seals, which must have basic chemical resistance to acids and bases under high temperatures and pressures (chemical and physical).  A general ban on the substance group PFAS without a transition period for the chemical industry would mean that the production of pulp as a basis for the further production of paper would have to be stopped. This would also involve the production of bioelectricity (388,232 MWh/a in 2022), tall oil and lignin, as a C-based raw material alternative to petroleum. These economically important products would also not be made available to the market if PFAS were fundamentally banned.  The suppliers of the fittings/valves/seals we use must be given sufficient time so that they can provide alternatives of the same quality, with the same properties (durability and service life) and in sufficient quantities. Current product alternatives have not yet been tested and therefore cannot be assessed conclusively. It is currently unknown whether the currently available alternatives are suitable alternatives and must be tested. Given our dependence as a downstream user, a transition period of at least 20 years is required for adequate testing due to our presence in the production process (at least 90%).  Since it is currently not known whether the use in fittings/valves/seals results in PFAS being released into the environment with the product pulp or with wastewater or other by-products and waste materials, there is interest in participating in a research project on this has already been stated. The results are not yet available. It has been analytically proven that the amount of PFAS released from our use via our pulp product is insignificant or undetectable (see appendix laboratory analysis). For this reason, substitution of fittings/valves/seals with PFAS appears to be sufficient in connection with progressive/regular maintenance and service work. In this respect, it is proposed to specify the exchange of PFAS-based equipment without a deadline. At the same time, foregoing a specific time limit would correspond to the approach of giving suppliers enough time to provide alternatives of equivalent quality in the required quantities.  Flat gaskets made of pure PTFE or reinforced PTFE are part of our factory standard for aggressive acids and alkalis, and are also temperature-resistant up to 250°C. The same applies to the sealing of fittings and safety devices, which are intended to prevent the uncontrolled escape of these substances. Furthermore, the materials FKM, FFKM, ECTFE, PFA, PVDF are used in various production steps when it comes to consistent and reliable sealing and performance of the system.  Ensuring the production of kraft pulp, bioenergy, tall oil and lignin, as C-based raw material alternatives to petroleum, is fundamentally of macroeconomic importance. If production comes to a standstill due to the ban on the PFAS group of substances without an appropriate transition period for the chemical industry, the securing of the building blocks that are important for the European energy and climate transition will be at risk.

	
	
	Answer to specific info request 7:
Mercer Rosenthal as users of PFAS products depend on the flexibility and innovative strength of our manufacturer. Units are also operated that are 50 years old and special spare parts can only be supplied by the OEM, which is not always based in the EU. Appropriate alternatives must be examined and, if necessary, tried-and-tested systems must be replaced. The specialties that the chemical industry brings with it are not, or only very inadequately, discussed in Tables 8 and 9.
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	Date:
2023/09/22  12:46
Content:
Scope or restriction option analysis
Baseline
Request for exemption

Type:
BehalfOfAnOrganisation
Org. type:
Industry or trade association
Org. name:
WirtschaftsVereinigung Metalle. e.V.
Org. country:
Germany
Attachment:

 
	General Comments:
WirtschaftsVereinigung Metalle e.V. (WVMetalle) fundamentally rejects the group restriction procedure for PFAS.

The restriction proposal must do justice to this group of substances' critical economic and social role. PFAS are crucial in countless critical modern applications such as semiconductor production, (alternative) energy, climate or medical technology and biotechnology. Non-ferrous metals play an essential role in enabling these products. Therefore, exemptions from the restriction for using PFAS in the non-ferrous metals industry should be granted, particularly for critical and strategic raw materials, as defined by the Critical Raw Materials Act (CRMA).

According to the REACH Regulation, a differentiated assessment of the risks to humans and the environment associated with these substances (hazards + exposures), including already established
protective measures/use, occurs. Instead of a general restriction under REACH, targeted regulations, e.g., occupational health and safety, could be more practical.

A distinction between industrial uses and consumer products would be necessary. Where PFAS do not enter the product, and safe use is already proven, their use should be allowed indefinitely. Safe PFAS substances, which are used as process chemicals and have no exposure, should be exempted indefinitely from the
REACH restriction.

The transition periods must be set appropriately and industry-related. A generic regulation cannot consider the specifics of the industry, e.g. for the semiconductors industry, such as development periods, qualification and certification phases at customers.

Even though we cannot provide quantitative information and data (we would need more time), by submitting our position, we would like to address the importance and the challenges of using PFAS in the non-ferrous metals sector.


	
	
	Answer to specific info request 1:
Construction products (Annex E.2.13.) - Side-chain fluorinated polymers used for surface protection/sealants - Non-polymeric PFASs as processing aids  Metal plating and manufacture of metal products (Annex E.2.4.) - Manufacture of metal products not addressed elsewhere  Electronics and semiconductor (Annex E.2.11.) - Electronics - Semiconductors

	
	
	Answer to specific info request 6:
Coolant - Two-phase immersion cooling (2-PIC) is currently the most energy-efficient technology for cooling data centres. Given the rapid deployment of data centres, this technology is essential for achieving the European climate targets. 2-PIC has not been identified and evaluated as a PFAS application in the Annex XV dossier or its annexes.

	
	
	Answer to specific info request 7:
The following are examples of PFAS use in the metals industry. These applications should be exempted from the restriction if no real alternatives are available.   - e.g., in the form of pipe linings and reliable sealings  - For surface treatment/metal coatings to protect against corrosion,  staining & weathering  - In the semiconductor and battery industry & measurement technology o Production process (front end) - e.g. in the form of photoresists, etching and cleaning gases, solvents, refrigerants (e.g. two-phase immersion cooling technology or 2-PIC technology) o Production equipment, e.g. as linings for etching basins, in valves, sealings or pipe linings o Backend, e.g. in housings, adhesives or in the carrier material  - infrastructure: o Plant technology o Operating fluids (e.g. process gases, release agents) o Sealings (e.g. hazardous goods transport containers and radiation protection booths) o Pipeline linings o Electronics o Fire-fighting foams (own restriction proposal) o cable sheathing o Sensors  - PFAS contribute to the safe and efficient operation, maintenance and repair of industrial plants. They are widely used there in seals, valves, coatings, diaphragms, lubricants, electrical insulators, safety clothing, etc.  - Piping: Valves, seals, ball valves, etc., are equipped or lined with PTFE. Thus, PFAS are processed in the complete piping periphery.  - In the plant structure, components such as motors are designed with PTFE (coating/sealing) in relation to coupling/gearbox.  - PTFE seals are installed throughout plant parks, in most of the process plants, especially in primary plants, for example, in furnaces  - Filter systems coated with PTFE, which thus have a high cleaning effect, to be able to comply with tight limit values permanently.   - Teflon plates (PTFE) are installed as electrical insulation on busbars.  - Coolant - Two-phase immersion cooling (2-PIC) is currently the most energy-efficient technology for cooling data centres. Given the rapid data centres, this is essential for achieving the European climate targets. It was not and has not been identified and evaluated as a PFAS application in the Annex XV dossier or its annexes.




1

19

image1.emf
ref_8581_public.pdf


ref_8581_public.pdf


Page 1 


KION GROUP c/o STILL S.A.U. | Carrer Primer de Maig, 38 | 08908 L’Hospitalet de Llobregat, Barcelona | Spain  


 


 


Contribution to PFAS consultation submitted by Dr. Sebastian Mueller (KION Group) 


on behalf of 


 


Marisa Sanz – QHSE Manager ITS EMEA 


Nadia Viana – Legal Manager & Compliance Officer ITS EMEA 


 


 


 


 
 Contact for questions: 


Sebastian.Mueller@kiongroup.com 
 


 


Consultation on the restriction of per- and polyfluoroalkyl 


substances (PFAS) 


 
 
 


 


1. Which PFAS substance including CAS-Nr. 
 


 


1,1,1,2-Tetrafluoroethane CAS-Nr.: 811-97-2  


  


 


 


2. Request for Transitional period 
 


12 years transition period for refrigerants used in material handling products. 
 


 


3. About KION Group 
 


 
The KION Group is with over 41.000 employees and an annual revenue of 11 billion 


Euro among the world’s leading suppliers of industrial trucks and supply chain solutions. 


Its portfolio encompasses industrial trucks, such as forklift trucks and warehouse trucks, 


as well as integrated automation technology and software solutions for the optimization 


of supply chains, including all related services. Across more than 100 countries 


worldwide, the KION Group’s logistics solutions improve the flow of material and 


information within factories, warehouses, and distribution centers. The KION Group, 


which is included in the MDAX, is the largest manufacturer of industrial trucks in Europe 
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in terms of units sold in 2020. It is also the leading provider of warehouse automation, 


as measured by revenue in 2019. The following brands belong to KION Group: 


 


 


The KION Group’s world-renowned brands are well established. Measured by revenue 


in 2019, Dematic is the global leader in warehouse automation, providing a broad range 


of intelligent supply chain and automation solutions. The Linde and STILL brands serve 


the premium and higher value segments of the industrial truck market. Baoli focuses on 


industrial trucks in the lower value and economy segments. In 2020, the regional 


industrial truck brand Fenwick was one of the leading suppliers of material handling 


products in France, while OM is among the leading vendors in the Indian market. 


 


With an installed base of more than 1.6 million industrial trucks and over 6,000 installed 


systems as at December 31, 2020, the KION Group’s customers include companies of 


various sizes in numerous industries on six continents. 


  
  


 


4. Information about used PFAS substances (as such / in products) 
  
 


1,1,1,2-Tetrafluoroethane (R134a) is component used in many refrigeration systems. It 


is also a propellant for aerosol and a blowing agent for extruded polystyrene foams. 


1,1,1,2-Tetrafluoroethane has a great chemical and thermal stability, low toxicity and is 


non-flammable, besides having an excellent compatibility with most materials. It is 


widely used in mobile machinery air conditioners.  
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5. Information about functionality, Product performance criteria, 


standards, specifications, requirements – role of PFAS 


  


 


We do not process or manufacture PFAS substances. The components we buy from 


our suppliers contain PFAS substances. The necessary components are not freely 


available and our own development is not a viable option for KION. Therefore, a switch 


only becomes possible when supply for larger automobile companies is no longer 


exclusive. If suppliers for one of the alternatives are found, development work alone is 


expected to be at least 1 full time equivalent for 5 - 8 years. This does not cover any 


testing or changes to the production. The effect on air conditioner performance cannot 


easily be predicted. For comparison: The switch from R134a to R1234yf decreased 


performance by about 5%. Similar changes or worse are expected when switching to 


yet another coolant. Extensive literature research and talks to suppliers let us conclude 


that there is currently no suitable alternative to R134a with its non-flammable properties, 


which can be used in high-temperature conditions. 
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5.1 PFAS affected parts of a Forklift truck 


 
       
The following known parts of a Forklift truck are PFAS affected and are by far not all, as there a lot of information gaps among the supply 


chain. There are currently no suitable PFAS-free alternatives for the identified parts: 
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6 Relevance of KION for the critical infrastructure 
 


 
Logistics are a system-relevant supply function for trade, production and the population 


and represents a central role in every economy. Intralogistic products (e.g. Forklift 


trucks) are crucial for supplying supermarkets, pharmacies and hospitals as well as 


private households. 


 


Material handling equipment is the basis and hence an indispensable part for 


maintaining the critical infrastructure.  


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Without Intralogistic products (e.g. Forklift trucks) the 


supply of hospitals, pharmacies, supermarkets, public 


safety (Police) and automotive industry will collapse!  
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7 Consequences of a PFAS ban 
 
 
7.1 Social commitment of KION Group AG 


 


The KION Group and its operating units are involved in various ways around the world. 


Employees often provide active support - a commitment that the KION Group expressly 


welcomes as an employer. The range of measures is diverse, and here are just a few 


examples: For example, LMH EMEA in Germany supported a team of schoolchildren in 


their journey to the finals of an international robotics competition, where their self-


developed robot had to complete intralogistics tasks. KION supports local food banks 


at various locations. KION Group and its brands are a major employer and economic 


player at all its sites and contribute to the economic growth of the corresponding region. 


 
 
7.2 Loss of revenue 


 
Our Material handling products contain PFAS in the components and as there are 


currently no suitable PFAS-free alternatives, we assume a loss of 80% in turnover. 


According to the KION Group AG – Annual Report 2022 the turnover in the EMEA region 


was 6,8 billion Euro. 


 


The result would be: 


 


6,8 billion Euro -80% -> expected loss of turnover: 5,44 


billion Euro in Europe 
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7.3 Loss of jobs 


 


Our Material handling products contain PFAS in the components and as there are 


currently no suitable PFAS-free alternatives, we assume a loss of 80% of jobs: 


 


 


Employees (FTE Business Segment 


ITS EMEA)   


23.660 


Employees (FTE Business Segment 


SCS EMEA) 


 


4.833 


 


 


The result would be: 


 


28.493 FTE -80% -> expected loss of jobs: 22.794 in 


Europe 
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Apr 25, 2023 
 


Comment on Proposed Restriction of PFAS 
 


Conference of Fluoro-Chemical Product Japan (FCJ) 


 


 


On behalf of chemical manufacturers, we, Conference of Fluoro-Chemical Product Japan 


(FCJ), have been working tirelessly to comply with national chemical regulations. We have 


supported EU's ambitious attempts to reduce risks from hazardous substances and have 


sincerely responded to actual measures to meet the requirements of EU chemical regulations 


such as REACH. 


However, we believe that the proposed restriction of PFAS (Per- and Polyfluoroalkyl 


substances) proposed by 5 European countries is an excessive measure because it restricts 


more than 10,000 of organofluorine compounds (PFAS) on the grouping basis that they are 


persistent as substances of concern equivalent to the already regulated PFOS and PFOA. 


Therefore, we intend to present the following views at the public consultation of ECHA, to 


which is one of the actions FCJ recommends. 


 


（１）Concerns about inconsistencies in the proposed restriction 


 


Article 68 (1) REACH refers to the scope of the restrictions, which regulates 


unacceptable risks to human health or the environment that need to be addressed by 


society as a whole. 


The proposed restriction lists persistent chemicals (which may remain in the environment 


longer than any other man-made chemical), bioconcentration, mobility, the possibility of 


long-distance transport, accumulation in plants, the possibility of global warming, and 


toxicological effects as concerns and reasons for the restriction. Of these, persistent is 


applicable to all targeted organofluorine compounds (PFAS), but other concerns are related 


to some compounds. 


Persistency common to all organofluorine compounds (PFAS) can be rephrased as "high 


durability" by focusing on its advantages, however, we believe that it is not appropriate to 


regulate this property alone as an unacceptable risk to human health or the environment. In 


addition, it is not appropriate to apply the concerns about some fluorinated compounds, 


such as bioconcentration potential and toxicological effects, by grouping all organofluorine 







compounds (PFAS) together, and if the need for new regulations is to be considered in the 


future, the risk of each substance should be quantitatively assessed and discussed. 


 


Hereafter, we respectfully submit our views on the proposed Restriction of PFAS and 


express its concerns that restriction would contravene the applicable European and 


international rules and agreements for the following reasons: 


 


1. The proposed Restriction would hinder the achievement of the European Green Deal  


 


PFASs have properties such as repelling water and oil, being resistant to heat, chemicals, 


and not absorbing light, and have been widely used in water repellents, surface treatment 


agents, emulsifiers, fire extinguishers, coatings, etc., and in a wide range of industrial 


applications such as semiconductors, automobiles, and batteries. Many of these applications 


and uses are considered "essential uses". 


The applications in which PFAS are used are also critical for the European Green Deal – that 


is comprehensive initiative that includes a range of policies in different areas aiming at make 


Europe climate-neutral by 2050. For example, the Horizon Europe program funds research 


and innovation activities in transportation, including batteries, clean hydrogen, low-carbon 


steel manufacturing, the cyclical bio-based sector and the built environment. We therefore 


believe that the proposed blanket Restriction of all PFAS for all uses, including uses that are 


critical to the European Green Deal, would essentially hamper the achievement of European 


Green Deal objectives. 


 


2. The proposed Restriction would significantly and disproportionately hamper 


international trade 


 


If the proposed Restriction is implemented as currently announced, trade in essential goods 


in which PFAS are used would be considerably restricted and supply chains around the world 


would be severely disrupted.  


In our view, even if alternative substances are currently being developed, these would need 


to go through repeated demonstrations and evaluations and therefore they would take 


considerable time before they can be implemented. Moreover, for substances for which no 


alternatives have been identified yet, research and development will have to be promoted 


through trial and error in the future, and even a 12 year grace period may not be sufficient to 


confirm their availability.  







The serious and disproportionate negative effects of the proposed Restriction on international 


trade could also constitute a violation of the proportionality principle as enshrined in Article 


68(1) REACH. In particular: 


The proposed Restriction is disproportionate, contrary to Article 68 (1) REACH. 


Article 68(1) REACH requires that any restriction decision shall take into account "the socio-


economic impact of the restriction, including the availability of alternatives". That socio-


economic impact may, among others, include, in accordance with Annex XV, i) the impact of 


the restriction on the industry (e.g. manufacturers and importers) and on all other actors in 


the supply chain in terms of commercial consequences, including impact on investment, 


operating costs and innovation; ii) the wider implications on trade, competition and economic 


development; iii) alternative risk management measurements that could meet the aim of the 


proposed restriction and iv) the availability of suitable and feasible alternatives. 


The proposed Restriction does not appropriately consider those elements of the socio-


economic impact and fails to balance the negative impact on international trade and the 


Industry with the potential benefits of the proposed measure. It rather proposes a blanket 


restriction of all PFAS substances for all uses (beyond some transitional periods for specific 


uses/applications) that goes well beyond what is necessary to achieve the legitimate 


objectives it pursues, and is not the least onerous measure to control the potential risks posed 


by certain PFAS. 


In particular, the Proposed Restriction fails to conduct a substantial assessment of the 


"availability of alternatives" including: i) where alternatives have been identified, these must 


be compared as to their risks and benefits to the substances proposed to be restricted and 


ii) where alternatives are not yet available, the risks of the continued use of the substances 


proposed to be restricted should be compared with the socio-economic consequences of 


them no longer being available and of the lack of available alternatives. 


In light of the above, we request that the EU limits the scope of the restriction to the extent 


necessary to achieve the objectives that contribute to the social economy of the EU. In that 


regard, we also request that if the restriction remains as it is, that the EU considers a "review 


clause" that would enable the extension of the transitional periods in case suitable 


alternatives have not been developed by the given review date. 


 


3. The proposed Restriction restricts all PFAS as a single group 


In following this grouping approach, the proposed PFAS Restriction would restrict PFAS that 


have not been risk-assessed and for which an unacceptable risk has not been demonstrated, 


in breach of Article 68(1) REACH. 







Article 68(1) REACH provides that substance(s) can be restricted only if they pose an 


unacceptable risk to human health or the environment. This unacceptable risk must be 


positively demonstrated by conducting a risk assessment that follows the conditions of Annex 


XV to REACH (and by cross-reference of Annex I and Annex XIII). Such risk assessment 


comprises hazard identification and characterisation, exposure assessment and risk 


characterisation. 


By grouping all various PFAS substances together and restricting them as a single class, the 


proposed PFAS Restriction Proposal would restrict numerous PFAS substances that have 


not been risk-assessed and for which no unacceptable risk has been demonstrated, in 


breach of Article 68(1) REACH.  


More specifically, the scope of the proposed PFAS Restriction is based on the OECD 


definition of PFAS. That definition is only based on chemical structure and does not take into 


account hazardous properties or risks of PFAS, as the proposed Restriction itself 


acknowledges (p. 19). As a result, it covers approximately 10,000 substances with very 


diverse physical, chemical and biological properties and behaviour. That broad definition 


does not take into account the specific, distinct properties of different individual PFAS or 


PFAS subgroups and is therefore not suitable for regulatory risk management purposes. 


OECD itself acknowledges that this definition "does not conclude that all PFASs have the 


same properties uses, exposures and risks" and that it can only serve a starting and 


reference point as it "may be viewed as too broad" (OECD, 2021, Reconciling Terminology 


of the Universe of Per- and Polyfluoroalkyl Substances: Recommendations and Practical 


Guidance). 


In particular, the very broad scope of proposed Restriction –which is based on the OECD 


PFAS definition- does not enable a legally and scientifically sound risk assessment. By 


grouping all PFAS together in a single group for risk assessment, the proposed Restriction 


fails to identify and consider the specific, distinct properties of each individual PFAS or PFAS 


subgroup and, in turn, to assess and characterise the hazards and risks related to those 


properties in order to demonstrate that they pose an unacceptable risk to human health or 


the environment.  


It rather restricts all PFAS substances on the assumption that they all share a very persistent 


property as their "key hazardous property" that ”triggers equivalent hazards and risks”(p.21-


22). However, (very) persistence is not per se a hazardous property nor does it indicate a 


risk on its own. Persistence on its own is also not sufficient to consider PFAS as giving an 


"equivalent level of concern" to PBTs/vPvBs or to characterise an "unacceptable risk" within 


the meaning of Article 68(1) REACH and justify a restriction. It is for those reasons that 


persistence is only regulated in combination with other properties in the REACH and CLP 







Regulation (e.g. together with bioaccumulation, toxicity or -under the new hazard classes 


introduced to the CLP Regulation- mobility), and not alone. 


Beyond PFAS’ purported very persistent property, the proposed Restriction does not identify 


any other hazardous properties that are common to all PFAS. It only refers to some additional 


properties that amplify the “overall concern” for some -not all- PFAS. Indeed, the Proposal 


contains evidence that concerns only certain sub-sets of PFAS (mostly some long-chain 


PFAS) and lacks data on other PFAS substances/subgroups and an adequate justification 


as to why the conclusions for certain PFAS would be applicable to all PFAS covered by the 


proposed Restriction (read-across). 


For example, the proposed Restriction acknowledges that “for the majority of PFAS no, or 


insufficient, data on bioaccumulation behaviour are available” and therefore that the “data on 


the bioaccumulation potential of PFAS [..] are not sufficient to substantiate bioaccumulation 


in the environment for all PFAS” (p.28). With respect to ecotoxicity, it mentions that “the large 


number of different substances with heterogenous properties […] in the group of PFAS 


makes the assessment of their ecotoxicity very complex”(p.28). It then concludes that the 


bioaccumulation potential and (eco)toxicity is expected to vary among PFAS due to their 


“high diversity” and that “no overall conclusion on B/Vb and T criteria was derived for each 


PFAS substance/ (sub-) group” (p. 47).  


In the absence of (sufficient) evidence, the proposed Restriction fails to conduct a risk 


assessment, comprising a hazard assessment and characterisation, exposure assessment 


and risk characterisation, to demonstrate an unacceptable risk posed by all PFAS 


substances proposed to be restricted. For example, in some applications, PFAS may be used 


in enclosed spaces, where exposure to the environment is extremely limited and the risk to 


human health and environmental conservation is even less. It is also possible that by not 


characterising the specific risk(s) each individual PFAS/PFAS subgroup poses that the 


proposed Restriction would lead to the replacement of those PFAS with non-PFAS 


alternatives that could be potentially more harmful to human health and the environment 


(regrettable substitution).  


Even if certain PFAS would be demonstrated to pose an "unacceptable risk to human health 


or the environment" within the meaning of Article 68(1) REACH, this cannot lead to the 


conclusion that all PFAS pose such an unacceptable risk, without considering their varying 


properties and behavior.  


 


4. The proposed Restriction could not be lawfully based on the precautionary principle 


 







Article 68(1) REACH requires positive demonstration that there "is" an unacceptable risk. It 


is therefore not intended as a tool to address scientific uncertainties, as it is the case with the 


precautionary principle. Therefore, the proposed Restriction that is largely based on scientific 


uncertainties (e.g. "lack of toxicological data for the vast majority of [PFAS]"(p.32);  " for 


most PFASs there are insufficient data to adequately assess their effects on human health 


and the environment" (p.13); "for the majority of PFASs no, or insufficient, data on 


bioaccumulation behaviour are available" (p. 28)) would not meet the requirement of Article 


68(1) REACH to demonstrate an unacceptable risk. 


In the alternative, even if the proposed Restriction applies the precautionary principle 


(although it makes no mention of it), it must had nevertheless met the conditions of EU case 


law, as summarised in the Commission Communication on the precautionary principle, which 


it failed to do. 


In particular: 


According to settled EU case law (e.g. T-584/13), the precautionary principle is “a general 


principle of EU law requiring the authorities […] to take appropriate measures to prevent 


specific potential risks to public health, safety and the environment […]”. It should be used 


where “there is scientific uncertainty as to existence or extent of risks to human health or the 


environment […].” While the risk assessment in the context of the precautionary principle is 


“not required to provide […] conclusive scientific evidence of the reality of the risk and the 


seriousness of the potential adverse effects were that risk to become a reality”, “a preventive 


measure cannot properly be based on a purely hypothetical approach to the risk, founded on 


mere conjecture which has not been scientifically verified” (our emphasis). 


However, the proposed Restriction lacks evidence of effects, and especially, of effects that 


are adverse. Indeed, as the Proposal itself acknowledges “for most PFAS there are 


insufficient data to adequately assess their effects on human health and the environment” (p. 


13) and that “if releases are not minimised, humans and other organisms will be exposed to 


progressively increasing amounts of PFASs until such levels are reached where effects are 


likely” (p. 50).  In the same vein, the Proposal also mentions that “[i]t is more likely that for 


the vast majority of these substances, no study data are available to serve as a basis for 


classification. In the absence of evidence to the contrary, it can therefore be assumed that 


some of the less well-studied PFAAs and PFAA precursors also exhibit one or more of the 


properties of concern.”(p.30). 


Moreover, the persistence and accumulation of PFAS in the environment that the proposed 


Restriction mainly relies on, cannot be construed as adverse effects per se.The Proposal is 


therefore based merely on unsubstantiated assumptions.  







In addition, the proposed Restriction fails to meet the following conditions for the 


implementation of the precautionary principle set out in  the Commission Communication 


on the Precautionary Principle (Communication from the Commission on the precautionary 


principle. Brussels, 2.2.2000 COM(2000) 1 final). 


- Before the adoption of a precautionary measure, there must be first a scientific risk 


assessment, comprising four steps, namely hazard identification, hazard characterisation, 


appraisal of exposure and risk characterisation. In our opinion one could demonstrate that 


these four steps have not been followed in the PFAS Restriction Proposal. The alleged 


hazards of the PFAS have not been established and, likewise, there is little on the actual 


exposure to PFAS. These elements have rather been postulated on unsubstantiated 


assumptions. In the absence of reliable information on hazard and exposure, there is no 


basis on which to characterise the risk, and therefore to conduct the required scientific risk 


assessment for the application of the precautionary principle. 


- The precautionary measure must be proportionate, non-discriminatory and 


consistent with similar measures, based on examination of the potential benefits and costs. 


In our opinion, the proposed PFAS restriction could be demonstrated to be disproportionate 


and not the least restrictive measure that can be taken to address any PFAS-related 


concerns because i) it restricts the entire class of PFAS for all applications on the basis of 


mainly a “persistency concern”; ii) it does not sufficiently assess the risk and suitability of 


allegedly available alternatives, and iii) it does not (adequately) assess the socio-economic 


impact of such broad restriction against the alleged “significant benefits” of the restriction. 


- The Proposal must identify the measures that need to be taken in order to clarify 


the uncertainties that could justify precautionary measures. In particular, “measures based 


on the precautionary principle should be subject to […] to review in the light of new scientific 


data.” In that respect, the Proposal does not propose measures that could be taken to resolve 


the uncertainties it identifies – it rather proposes a total, blanket ban of all PFAS for all 


applications (beyond some transitional periods for some applications).  


  


5. The proposed Restriction would restrict substances without listing them contrary to 


Article 68(1) REACH 


 


Article 68(1) provides that substances that pose an unacceptable risk to human health or the 


environment could be the subject of a restriction. Article 68(1) restriction should therefore 


identify the substances proposed to be restricted. Annex XV, Section 3 of REACH also 


specifies that the restriction "shall include the identity of the substance […]". Such identify 


should be chemical specific, including name, identification numbers, molecular and structural 







formulas, etc. Indeed, REACH defines a "substance" as "a chemical element and its 


compounds" (Article 3(1) REACH). This is also clearly reflected in the European Chemicals 


Agency (ECHA) Guidance for the preparation of an Annex XV dossier (p. 108) that specifies 


that the restriction proposal must provide "details on the identity of the substance (name, 


CAS, EC number, registration number (if available), molecular formula, structural formula, 


purity and impurities)".  


In light of the above, the proposed Restriction fails to adequately identify and list the specific 


chemical substances proposed to be restricted. Instead, it prohibits the manufacturing, use 


or placing on the market of any substance "that contains at least one fully fluorinated methyl 


(CF3-) or methylene (-CF2-) carbon atom, without any H/Cl/Br/I attached to it" (p.4). It does 


not provide the names or identification numbers of the specific substances that are covered 


by this broad definition, as required. 


 


（２）Exclusion by PFAS Sub-category(substance) 


As mentioned in (1), a class of compounds (PFAS sub-category) having widely different 


properties, such as fluoropolymers and fluorinated gases, are all grouped as PFAS and 


subject to restrictions. On page 16 of the report, citing the OECD report, PFAS are sub-


categorised into 4 major categories and 30 middle categories. B.3 Classification and 


labeling and B.4 Environmental fate properties in the Annex B report and are evaluated 


based on these sub-categories, respectively, and we believe that risk can be more 


appropriately assessed by sub-categorising rather than grouping as PFAS. 


For example, fluoropolymers are thermally, biologically, and chemically stable, barely 


soluble in water, immobile, insoluble (Water, Octanol, etc.), and too large to migrate to cell 


membranes, so they are not incorporated into the body and are considered low concern 


from a human and environmental health perspective1,2. The findings demonstrate that 


fluoropolymers are a distinct group from PFOA and PFOS and should not be combined with 


them for hazard assessment or regulatory purposes. Fluoropolymers are the only materials 


that simultaneously possess heat resistance, weather resistance, chemical resistance, 


water repellency, lubricity, and unique optical/electrical properties, and they have become 


indispensable materials in many fields, including the energy field (Fuel cells and lithium-ion 


batteries), semiconductor field (Clean members, etching gas), electrical and electronic 


communications field (Wire cladding and liquid crystal materials), transportation field (Cars, 


airplanes, railroads), and medical field (Catheters, protective clothing). It is necessary to 


carefully re-examine whether the uniform regulations for PFAS are appropriate in light of 


the chemical hazards and risks of the substances in question. In particular, fluoropolymers 







should be excluded from the current regulations because they are highly stable materials 


and have no concerns about bioconcentration or toxicological effects. 


Fluorinated gas is a highly safe compound in terms of toxicity and combustibility, and it is 


used in many applications in terms of efficiency and cost. In addition, fluorinated gas itself 


is not persistent in the persistent properties proposed in the PFAS restriction proposal. In 


addition, trifluoroacetic acid, which is a degradable product of fluorinated gas itself and is a 


concern in the proposed restriction, has also been shown to pose a low risk of toxicity to 


living organisms and human bodies in the reports of the Environment Agency of Germany 


and Norway, who actually submitted this restriction proposal3,4. These results indicate that 


fluorinated gas should not be considered for regulation as a group with PFOA and PFOS. 


In addition, the reduction of fluorinated gas usage is being considered in the F-gas 


regulations, and from the standpoint of dual regulations, we do not believe that it should be 


considered in the PFAS regulations.  


 


Reference: 


1: Barbara H et al., Integrated Environmental Assessment and Management, Vol14(3), 


p316–334. 


https://setac.onlinelibrary.wiley.com/doi/full/10.1002/ieam.4035 


2: Stephen K et al, Integrated Environmental Assessment and Management, Vol19(2), 


p326–354 


https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4646 


3: German Environment Agency, Reducing chemical input into water bodies – 


trifluoroacetate (TFA) as a persistent and mobile substance from many sources, 2021 


4: Norwegian Environment Agency, Study on environmental and health effects of HFO 


refrigerants, 2017 


 


 






image3.emf
ref_8584_public.pdf


ref_8584_public.pdf


 


 


 1/3  


ABB ELDS contribution to the ECHA 
consultation on PFAS 
 


ABB Electrification Distribution Solutions (ELDS) 


 


ABB ELDS is a part of the ABB group covering the segment of electrical distribution systems in medium 


voltage (MV) up to 52 kV. ABB ELDS is market leader in power distribution solutions. ABB ELDS serves the 


EU, as well as the global market, with products produced in both within and outside of the EU. For a wide 


range of products, the lead development centres and the lead factories are located in Europe. ABB ELDS 


factories in the EU are located in Germany, Finland, Poland, Czech Republic and Italy with a total of several 


thousand employees. In addition to direct jobs, we are connected to a wide supplier base in the EU, serv-


ing ABB with components and material. 


 


The product portfolio of ABB ELDS covers a wide range of products required for the distribution of elec-


tricity. These products are important for the EU electrification by upgrading and extending the electrical 


networks. Due to the growing distributed energy generation in the medium voltage level by wind and 


solar power, we expect a significant growth of the segment in the coming years.  


 


 
Figure 1: Location of products of ELDS in a typical electrical MV network 


 


Medium voltage switchgear are the top product level in the distribution network. They are either air insu-


lated (AIS) or gas insulated (GIS). Many of the components are designed and manufactured by ABB, such 


as circuit breakers, cable bushings, instrument transformers and control- and protection relays. 


These components are used to build ABB switchgear, but are also manufactured for other companies to 


be used and sold in their own products. In some markets, outdoor circuit breaker are used in the network 


without a switchgear. Special applications as railway use e.g. a circuit breaker on the train. 


 


The main requirement for the complete product range is the high quality and reliability level, as the lifetime 


expectation from the market is extremely high (>40 years) and the maintenance effort for the customer 


has to be kept low. Failure rates of the products are expected to be extremely low. This requires the use 


of top quality materials with outstanding performance, reliability for a wide temperature range. All these 


requirements are supported by PFAS materials or PFAS additives in materials. A part of the complex ABB 


ELDS product portfolio and how they are linked together is shown in figure 2. The red arrows are pointing 


to the next level product of ABB, but these components are also sold to 3rd parties for their own products. 
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Figure 2: ELDS products and their use in ABB and non-ABB products 


 


 


Why is ABB contributing to the ECHA consultation on PFAS? 


 


As PFAS are widely used in electrical equipment, ABB ELDS, together with other manufacturers, will be 


strongly affected by the proposed restrictions, including the very broad ban at very low concentration 


levels.  


 


ABB is committed to finding an alternative to replace PFAS in a realistic time frame, where it is technically 


possible, where it is advantageous for the environment and the society. For this we have prepared and 


uploaded specific contributions on the issue. We ask the ECHA technical experts to review these contri-


butions carefully and consider them in the preparation of the final restriction, taking into account re-


quested exemptions. 


 


In case of additional questions, required background information or direct request for discussion, please 


feel free to contact us, using the contact details at the end of this document. 


 


Contribution 7:  


Topic: Epoxy resin in electrical equipment 


Target: Exemption from the restriction for additional 5 years 


 


Epoxy resin is a very important material for electrical equipment, especially for products >1000 V. As ther-


moset material it is very robust, can fill large volumes without voids (which is not possible for thermoplas-


tics), is very durable and has very good dielectric and mechanical performance. For this it became a central 


construction material in electrical equipment decades ago in a huge number of applications. It has re-


placed porcelain which has been used in the beginning of electrification, which had some severe disad-


vantages and limitations. Epoxy resin is actually the most important insulating material in electrical equip-


ment >1000 V and is used by every manufacturer. Even if for specifical applications thermoplastic material 


is introduced, electrical switchgear >1000 V fully without epoxy resin are not possible today. A very wide 


range of components for the high voltage section are manufactured using different casting processes. 


Production volumes can reach very high quantities of several thousand units per year. The investment in 


manufacturing tools is very high, with several ten thousands of Euros per mold. 
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Figure 3: Some examples of the ABB ELDS products made with epoxy resin 


 


Epoxy resin itself is no PFAS, but actually used brands that contain PFAS in the production process which 


are planned to be prohibited. The product itself might contain at least traces above 25 ppb, in case the 


PFAS is part of the chemical reaction in the curing of the epoxy from the components. 


ABB is already working on the identification of PFAS in epoxy resin and has identified first materials from 


supplier not containing PFAS, covering at the time only a part of the applications. As the requirements on 


the epoxy resin are depending on the applications, e.g. if indoor or outdoor, the same epoxy resin cannot 


be used for every application. As the PFAS used for the curing process has also a significant impact on the 


quality, e.g. the generation of voids, not all alternatives working in principle and other applications can 


cover the high quality needs of epoxy resin used as insulation material. 


 


The process of substitution in products is about to start, but it will take significant time to identify the 


acceptable material and afterwards to transfer all components and production sites to new epoxy resin 


materials. As epoxy resin components are vital for the electrical equipment, a multiple supplier require-


ment as company rule has to be considered. It is not possible to install single sources for such important 


materials as it would create an unacceptable supply risk. For the final products it needs to be considered 


where type tests or long-term aging tests need to be completed before the products can be launched to 


the market. 


 


For this ABB ELDS asks for an extended transition time of additional 5 years to complete the transition to 


PFAS-free solutions. 


 


 


Dr. Maik Hyrenbach 


Corporate Executive Engineer  


ABB AG 


Oberhausener Str. 33 


40472 Ratingen 


Mobile: +49 175 9384572 


Phone: +49 2102 121785 


E-mail: maik.hyrenbach@de.abb.com 



mailto:maik.hyrenbach@de.abb.com
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ITALIAN MANUFACTURERS ASSOCIATION OF MACHINERY FOR THE GRAPHIC,  CONVERTING AND PAPER INDUSTRY  


Piazza Castello 28, 20121 Milano – Tel. +39 022481262 – Fax +39 02 22479581 – C.F. 80079370153 – info@acimga.it – www.acimga.it 


 


 


September 18, 2023 
 
 
Supporting comment to K.Walter submission as part of the consultation regarding the Per- and polyfluoroalkyl 
substance (PFAS) restriction proposal 
 
To whom it may concern, 
 
Acimga is the association of Italian manufacturers of machinery for the graphic, paper and converting industry. 
Established in 1947, it plays a key role in the industry both in Italy and internationally representing “Made by Italy” 
production – that is, not just machinery produced in Italy, but the wealth of competence and expertise unique to the 
country, which is the trademark of these technologies, regardless of where they are manufactured. The association 
carries out lobbying activities, oversees institutional and parliamentary activities in support of the supply chain, 
monitors legislative actions in the interests of the industry. Italy is among the top three exporters in the world with a 
market share of nearly 10%. Acimga’s shareholders – currently just less than 70 – represent over 60% of the total 
industry turnover in the sector and 70% of export turnover. The Italian industry closed 2022 with positive revenues 
(+7,3%) over the previous year, with a value of €2.945 million.  
 
We, ACIMGA, represent about 70 companies from that 20 in the field of the rotogravure industry, such as printing for 
packaging, decorative printing, printing for publication and embossing (Italian Rotogravure Group by ACIMGA) in Italy. 
ACIMGA is therefore an important factor in the European supply chain in this sector. 
 
Companies represented by us depend on the continued availability of PFAS-based wetting agents for their processes. 
Application of PFAS-containing wetting agents is mainly conducted in closed plating units limiting the potential for 
exposure of the environment and the workplace. The largest manufacturer of closed plating units used for rotogravure 
and embossing is “Maschinenfabrik Kaspar Walter GmbH & Co. KG” (K.Walter), and these units are also widely used by 
our member companies.  
 
K.Walter has submitted detailed comments regarding the PFAS restriction during the consultation period. We would 
like to express that we fully support the comments submitted by K.Walter concerning the non-availability of alternatives, 
impacts and the approach to align the restriction with the substitution timelines of CrO3 used in electroplating units. 
We kindly ask you to take this information into consideration when evaluating the restriction proposal of PFAS for hard-
chrome plating.  
 


Kind regards 
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Positionspapier zum Beschränkungsvorschlag für die Stoffgruppe PFAS  
aus Sicht der Halbleiterindustrie 
 
Stand: 29.06.2023 



1) Allgemeines 



PFAS ist eine Abkürzung für per- und polyfluorierte Chemikalien. Diese Stoffgruppe umfasst 
nach letzten Schätzungen mehr als 10.000 verschiedene Stoffe. PFAS kommen nicht natürlich 
vor. Sie zeichnen sich dadurch aus, dass sie dauerhaft stabil sowie wasser-, schmutz- und 
fettabweisend sind. PFAS werden wegen ihrer einzigartigen Kombination an Eigenschaften in 
verschiedensten Produkten wie z.B. Outdoor-Ausrüstung, Kochgeschirr, schmutzabweisenden 
Teppichen oder Nahrungsmittelverpackungen verwendet. Zudem kommen sie unverzichtbar in 
einer Vielzahl von industriellen Prozessen als Hilfsstoffe oder auch in der Infrastruktur z.B. in 
Form von Rohrleitungsauskleidungen und zuverlässigen Dichtungen zum Einsatz. 



2) Hintergrund 



Die Europäische Chemikalienagentur (ECHA) hat am 7. Februar 2023 eine vorläufige Fassung 
des Beschränkungsdossiers für Per- und Polyfluorierte Alkylsubstanzen (PFAS) auf ihrer 
Internetseite veröffentlicht. 



Das Beschränkungsdossier basiert auf einer Initiative von fünf staatlichen Organisationen aus 
Deutschland, den Niederlanden, Schweden, Dänemark und Norwegen und sieht ein EU-weites 
Verbot der Herstellung, des Inverkehrbringens und der Verwendung aller als PFAS definierten 
Substanzen als solche oder – oberhalb von bestimmten Konzentrationsgrenzen - in Gemischen 
und Erzeugnissen vor.  



Die Robustheit und positiven Eigenschaften von PFAS machen sie allerdings auch zu sog. 
„Ewigkeitschemikalien“, die sich, falls sie unkontrolliert in die Umwelt gelangen, aufgrund der 
aus technischen Gründen notwendigen (robusten) Eigenschaften zwangsläufig kaum abbauen. 
Daraus resultiert das Ziel dieses Verbotes: die Eindämmung der Anreicherung von PFAS in 
Menschen und Umwelt, um eventuelle negative Auswirkungen auf die menschliche Gesundheit 
auszuschließen und die Natur zu schützen. Somit werden die notwendigen und naturgegebenen 
Stabilitäten der PFAS-Stoffe ihnen gleichzeitig wieder zum Verhängnis, was die Suche und 
Einbau der Alternativen direkt in Frage stellt. Mögliche Substitutionsstoffe würden ebenfalls 
diese Eigenschaften besitzen. 



Zusätzlich sei noch erwähnt, dass in den PFAS-Stoffen Verbindungen mit Fluor als 
elektronegativstem (reaktivstem) Atom des Periodensystems vorliegen. Genau das macht die 
Verbindungen so stabil. Andere Elemente mit gleicher inerter Wirkung finden zu sollen, ist nicht 
möglich und wird immer bedeuten, dass kurzlebigere Versionen genutzt werden müssen, die 
aber die Natur durch den höheren Verbrauch noch mehr belasten würden. Hier würden jedoch 
auch neue Risiken entstehen. Beispielsweise sind Dichtungen insbesondere für aggressive 
Chemikalien bzw. bei erhöhten Temperaturen immer eine Schwachstelle in technischen 
Systemen. Ein Versagen kann zum unkontrollierten Austritt großer Mengen gefährlicher Stoffe 
in die Umwelt führen. Hier ist abzuwägen, ob das Risiko von erprobt zuverlässigen PFAS in 
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kontrollierter industrieller Umgebung nicht doch die bessere Lösung ist. Rein rechtlich stehen 
die Zulassung und der Betrieb von Equipment und Verfahren der Hochtechnologie in Frage. 



Der nun veröffentlichte Vorschlag sieht vor, dass PFAS nur noch in Bereichen befristet zum 
Einsatz kommen dürfen, in denen es auf absehbare Zeit keine geeigneten Alternativen geben 
wird bzw. wo die sozio-ökonomischen Vorteile die Nachteile für Mensch und Umwelt 
überwiegen. Mögliche Beispiele dafür sind industrielle Prozesse wie die Herstellung von 
Halbleitern, persönliche Schutzausrüstung für Rettungs- und Sicherheitskräfte oder Medizin-
produkte.  



3) Differenzierung 



Die große Stoffgruppe der PFAS wird in weitere Gruppen – siehe nachfolgendes Bild - unterteilt, 
die sich in ihren Eigenschaften und Risikoprofilen teilweise stark unterscheiden. 



 



 



 



 



 



 



 



 



Quelle:  https://health.hawaii.gov/heer/environmental-health/highlighted-projects/pfas/  



Viele der Stoffe sind nicht als gefährliche Stoffe im Sinne der CLP-Verordnung eingestuft. Die 
meisten für die Industrie relevanten Fluorpolymere erfüllen die OECD-Kriterien für „polymers of 
low concern“ (PLC). Diese Klassifizierung bedeutet, dass Fluorpolymere keine akute oder 
subchronische systemische Toxizität, Irritation oder Sensibilisierung aufweisen, nicht 
bioverfügbar und nicht wasserlöslich sind und bei bestimmungsgemäßer Verwendung kein 
Gefahrenpotenzial bergen. Dazu zählen u.a. PFA, FEP, ETFE und auch PTFE – umgangs-
sprachlich bekannt als Teflon. 



 



4) Besonderheiten der Halbleiterindustrie 



Im gesamten Sektor der Halbleiterindustrie gelten extrem hohe Anforderungen an die Reinheit 
– sowohl in Bezug auf verwendete Rohstoffe als auch hinsichtlich der Umgebungsbedingungen. 
Alle Prozesse sind darauf ausgerichtet, die Produkte vor ungewollten Verunreinigungen zu 
schützen. Die Verwendung von PFAS-haltigen Bauteilen in der Infrastruktur trägt in hohem 
Maße dazu bei. Jahrzehntelange Erfahrungen haben gezeigt, dass bereits kleinste Änderungen 
in den Prozessen dazu führen, dass das Produkt nicht mehr den Anforderungen entspricht und 
somit nicht für den beabsichtigten Zweck genutzt werden kann. Daher generieren Änderungen 
in den hochkomplexen Prozessen gravierende Auswirkungen und sind mit meist hohen Kosten 
verbunden. Gemäß den geltenden internationalen Standards wie z.B. ISO 9001 sind derartige 
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Änderungen den Kunden anzuzeigen, was eine mehrmonatige bis mehrjährige Qualifizierungs-
phase für ein derartiges Produkt startet. Selbstverständlich wird bei der Neu- und Weiter-
entwicklung von Prozessen stets darauf geachtet, gefährliche Stoffe mit einem Risiko für die 
menschliche Gesundheit und die Umwelt nur dort und möglichst in geringen Mengen ein-
zusetzen, wo man unbedingt deren physikalische und/oder chemische Eigenschaften braucht.  
Dazu gehört dann immer auch die Implementierung von entsprechend wirksamen Schutz-
maßnahmen. Dies liegt im ureigensten Interesse der Industrie, da Lieferung, Lagerung, Ver-
wendung (Arbeitsschutz) und Entsorgung gefährlicher Stoffe sehr hohe Kosten verursachen und 
auch erhebliche Haftungsrisiken beinhalten. Die Verwendung von weniger gefährlichen Stoffen 
ist damit ein idealer Hebel um Kosten einzusparen. Dennoch gibt es spezielle Verwendungen 
z.B. von PFAS-haltigen Prozesschemikalien, wo es nicht einmal ansatzweise eine Idee für 
deren Substitution gibt. 



 



5) Mögliche Auswirkungen eines PFAS – Verbotes 



Aufgrund der Vielzahl der Stoffe, die beschränkt werden sollen, entsteht eine extrem breite 
Betroffenheit der Industrie und erzeugt massive ökonomische und gesellschaftliche Aus-
wirkungen.  



PFAS werden im Halbleitersektor wegen ihres inerten Verhaltens – sie reagieren nicht mit den 
Produkten (= verunreinigen sie nicht) - häufig in industriellen Anlagen in Dichtungen, 
Schläuchen, Leitungen, Ventilen und anderen Anlagenteilen eingesetzt. Hier tragen Sie zur 
Sicherheit und Langlebigkeit der Anlagen und industriellen Infrastruktur bei. Aufgrund der 
Rahmenbedingungen (z.B. hohe Temperaturen, hohe Drücke, extreme pH-Werte) bestehen 
hierfür häufig keine geeigneten Alternativen. Wenn die Beschränkung im vorgesehenen Umfang 
in Kraft treten würde, stünden die Unternehmen im Halbleiterbereich vor einer Vielzahl von 
Problemen, wenn nicht vor dem Aus in Europa: 



- Reduzierte Verfügbarkeit von Stoffen in Europa führt zur Verknappung von betroffenen 
Prozesschemikalien und Bauteilen. Möglicherweise werden im Extremfall sogar 
Lieferketten dauerhaft unterbrochen (z.B. durch Betriebsschließungen von europäischen 
KMU’s). Man würde auf Lieferanten aus nicht-europäischen Ländern ausweichen 
(müssen). 



- Mittelfristig wird die Sicherheit und Funktionalität von Anlagen beeinträchtigt, so dass die 
Qualität der Produkte darunter leidet. 



- Die durch die Substitutionsforderung entstehenden Kosten limitieren die finanziellen 
Mittel der Unternehmen, die in der Folge andere Ausgaben z.B. für Forschung & 
Entwicklung einschränken müssten. 



- Legal Compliance kann nicht als Preisargument gegenüber Kunden verwendet werden, 
d.h. die Kosten für die Substitution von PFAS sind für Unternehmen nicht auf die 
Produkte umlegbar. Dies schwächt die Wettbewerbsfähigkeit europäischer Unter-
nehmen gegenüber der nicht-europäischen Konkurrenz. Dies widerspräche den Zielen 
der REACh-Verordnung, wo der Beschränkungsvorschlag rechtlich angesiedelt ist. 



- Würde die vorgeschlagene Beschränkung so umgesetzt werden, könnte die Halbleiter-
industrie nicht mehr im vorgesehenen Umfang und Zeitrahmen zu den Zielen des Green 
Deals und der industriellen Transformation beitragen. Im Gegenteil – es bestünde ein 
hohes Risiko für die Stärkung der europäischen Souveränität. Subventionierte 
Investitionen wie z.B. die Ansiedlung von Chipfabriken, die Umsetzung von geförderten 
innovativen Projekten wie z.B. des milliardengeförderten IPCEI ME/CT (Important Project 
of Common European Interest Microelectronics/Communication Technology), European 
Chips Act oder Critical Raw Materials Act würden torpediert. 
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- Ganze Industriezweige, welche elektronische Bauteile verarbeiten und gesellschaftlich 
genutzte Anwendungen wie z.B. Automobile, Flugzeuge, Raumfahrt, Kommunikations-
netzwerke (z.B. Glasfaserkabel), die Medizintechnik sowie die Verteidigungsbranche 
wären in Frage gestellt. Dasselbe gilt für die Tätigkeit der Forschungseinrichtungen. 



- Im Beschränkungsvorschlag wird für den Halbleiterherstellungsprozess eine Über-
gangsfrist von 13,5 Jahren genannt. Hier stellt sich die Frage, was genau umfasst der 
Begriff „Halbleiterherstellungsprozess“? Abgesehen davon ist es bewährter Stand der 
Technik in unserer Branche, die Infrastruktur und Anlagenbauteile mit Bauteilen aus 
Fluoropolymeren auszustatten. Alternative Stoffe müssten ähnliche Eigenschaften 
haben, um dieselbe Funktionalität und Sicherheit zu gewährleisten. Daher erscheint es 
unwahrscheinlich, dass innerhalb der 13,5 Jahre ein Substitut gefunden, getestet und 
qualifiziert werden wird. Ist für diesen Fall eine Verlängerung der Ausnahmefrist 
vorgesehen? Wenn nicht, müssten viele Unternehmen ihre Geschäftstätigkeit in Europa 
einstellen. 



- Da PFAS in den Endprodukten oftmals nicht mehr enthalten sind, sondern nur als 
Prozesschemikalie oder Bestandteil von Produktionsanlagen verwendet werden, wäre 
ein Import von konkurrierenden Produkten aus dem nicht-EU Ausland problemlos 
möglich. Damit wäre auch ein weiterer Kostennachteil für europäische Firmen 
verbunden, wenn nicht mehr mit langjährig erprobten und zuverlässigen 
Produktionsmethoden gefertigt werden kann. Die erheblichen Zusatzkosten für die 
Qualifizierung von Ersatzstoffen haben diese Wettbewerber nicht. Es dürfte klar sein, 
was dies für künftige Investitionsentscheidungen bedeuten wird. 



 



6) Bewertung des Beschränkungsvorschlags 



Der Anwendungsbereich des Beschränkungsvorschlags ist sehr breit gefasst. Es sind eine 
Vielzahl von Stoffen mit sehr unterschiedlichen Eigenschaften und Risikoprofilen betroffen. Eine 
Untergliederung (siehe Bild oben) und entsprechend differenzierte Bewertung der mit diesen 
Gruppen verbundenen Risiken und schon etablierter Schutzmaßnahmen, findet nicht statt. 
Stattdessen soll die vorgeschlagene Beschränkung für die gesamte Stoffklasse mit > 10.000 
einzelnen Stoffen gelten und sie komplett verbannen, indem der Scope definiert wird als 
„Herstellung, Inverkehrbringen und jegliche Verwendung“. Die wenigen, vorgeschlagenen 
Ausnahmen werden obendrein zeitlich begrenzt.  



Viele der Stoffe sind derzeit nicht nach CLP-Verordnung eingestuft. Die Behörden begründen 
die Beschränkung mit der Persistenz der Stoffe. Die Persistenz allein stellt jedoch keine Gefah-
reneigenschaft dar, bzw. ist eher ein Indiz für Unschädlichkeit, da eben keine Reaktion mit der 
Umwelt stattfindet. Zudem existieren für breite PFAS - Stoffgruppen etablierte Recyclingverfah-
ren, die bereits eingesetzt werden. 1 



 



Die „Beschränkung“ ist in der REACh-Verordnung verankert. Dort ist im Art. 68 für den Erlass 
neuer und die Änderung geltender Beschränkungen festgeschrieben:    
„(1) Bringt die Herstellung, die Verwendung oder das Inverkehrbringen von Stoffen ein unan-
nehmbares Risiko für die menschliche Gesundheit oder die Umwelt mit sich, das gemeinschafts-
weit behandelt werden muss, so wird Anhang XVII nach dem in Artikel 133 Absatz 4 genannten 
Verfahren geändert, indem nach dem Verfahren der Artikel 69 bis 73 neue Beschränkungen der 
Herstellung, der Verwendung oder des Inverkehrbringens von Stoffen als solchen, in Gemi-
schen oder in Erzeugnissen erlassen oder geltende Beschränkungen in Anhang XVII geändert 
werden. Bei einer solchen Entscheidung werden die sozio-ökonomischen Auswirkungen der 
Beschränkung einschließlich der Verfügbarkeit von Alternativen berücksichtigt.“ Eine Risikobe-



                                                
1 https://www.pro-kunststoff.de/assets/Merkbl%C3%A4tter%20und%20Co/FP%20TM-10-Recycling-von-Fluorkunststoffen.pdf 
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wertung für diese Stoffe in der Zusammenwirkung von gefährlichen Eigenschaften und Exposi-
tionen bezogen auf konkrete Verwendungen wie in der REACh-VO beschrieben sowie die Be-
trachtung von Alternativen hat nicht stattgefunden. Daher widerspricht dieses Vorgehen der 
REACh-Verordnung. 



Im Beschränkungsvorschlag wird die Stoffgruppe der PFAS allgemein, jedoch keine konkreten 
Identifier (z.B. CAS-Nummer) für betroffene Stoffe genannt. Dies erschwert wesentlich die Ana-
lyse der eigenen Betroffenheit im Unternehmen sowie die Abfragen in der Lieferkette. 



Im Halbleitersektor werden PFAS auf zweierlei Art genutzt:  
1. im Bereich der Infrastruktur und als hochstandardisierte Anlagenbauteile sowie  
2. als Prozesschemikalien. 



Der Einsatz dieser Erzeugnisse in Industrieanlagen wird bisher im Beschränkungsdossier nur 
unzureichend berücksichtigt. 



Eine besondere Bedeutung erlangt die Bewertung von Alternativen, deren (Nicht)-Existenz für 
die Gewährung von Ausnahmen ein entscheidender Faktor ist. Auch hier muss wieder von einer 
konkreten Verwendung und den damit verbundenen Anforderungen an eingesetzte Stoffe bzw. 
Bauteile ausgegangen werden. Selbst wenn es im Labormaßstab eine Alternative gibt, bedeutet 
dies noch lange nicht, dass diese auch für eine Massenproduktion geeignet ist. Hinzu kommt 
das Assessment von weiteren Faktoren, die über die Tauglichkeit von vermeintlichen Alternativ-
stoffen entscheiden: 



- Sicherheitsprüfung (Arbeitsschutz, Umweltverträglichkeit) 
- bereits existierende gesetzliche Regelungen (z.B. Einstufung unter CLP) 
- technische Standards 
- technische Daten (z.B. Energieverbrauch, Lebensdauer, Funktionalität) 
- Wirtschaftlichkeitsanalyse 
- Verfügbarkeit am Markt + Bedingungen in der Lieferkette etc. 



Das absolute Verbot sowie überhaupt eine Befristung, auch wenn für die „Halbleiter-
herstellungsprozesse“ 13,5 Jahre vorgesehen sind, erscheint absurd, wenn noch nicht einmal 
in der Theorie Ersatzstoffe denkbar sind. In Bereichen, in denen PFAS ersetzt werden können, 
muss mit typischen Entwicklungszeiten von der Idee bis zum industriellen Produkt von 20 – 30 
Jahren gerechnet werden. 



 



7) Mögliche Verbesserungsansätze und Forderungen 



Selbstverständlich unterstützt die Halbleiterindustrie aus Überzeugung die Reduzierung von 
Risiken für die menschliche Gesundheit und die Umwelt, jedoch sollten die regulatorischen 
Maßnahmen wie z.B. der Beschränkungsvorschlag für PFAS in einer angemessenen und vor 
allem ganzheitlichen Betrachtung der daraus resultierenden Konsequenzen erarbeitet werden. 
Aus unserer Sicht müssten folgende Aspekte Berücksichtigung finden: 



- Es muss gemäß REACH – Verordnung eine differenzierte Bewertung der mit diesen 
Stoffen verbundenen Risiken für Mensch und Umwelt (Gefahren + Expositionen) 
einschließlich bereits etablierter Schutzmaßnahmen/Verwendung stattfinden. Dabei 
wäre eine Unterscheidung zwischen industriellen Verwendungen und Verbraucher-
produkten vermutlich hilfreich. 



- Sollte sich im Ergebnis des Assessments kein inakzeptables Risiko ergeben, müssen 
diese Stoffe bzw. Stoffgruppen von der Beschränkung befreit werden.  
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- Es muss eine ganzheitliche Betrachtung von Alternativen stattfinden, sofern es welche 
gibt. Sichere Verwendungen von PFAS, die nicht durch geeignete Alternativen ersetzt 
werden können, müssen für industrielle Verwendungen auch weiterhin in Europa möglich 
sein. 



- Die Übergangsfristen müssen angemessen und branchenbezogen festgelegt werden. 
Eine pauschale Regelung kann nicht die Besonderheiten einer Branche wie z.B. für die 
Halbleiter übliche Entwicklungszeiträume, Qualifizierungs- und Zertifizierungsphasen bei 
Kunden abbilden. 



- Ausnahmen für die Halbleiterbranche, wo PFAS nicht in das Produkt eingehen und 
bereits jetzt eine sichere Verwendung nachgewiesen ist, sollten unbefristet festgelegt 
werden. 



- Es muss verhindert werden, dass europäische Unternehmen aufgrund der PFAS-
Beschränkung nicht mehr produzieren, aber nicht-europäische Unternehmen derartige 
Artikel in die EU liefern können. 



- Die PFAS, die mit dieser Beschränkung reguliert werden, sollten eindeutig identifizierbar 
sein z.B. mit CAS-Nummer, so dass die Unternehmen und auch die Akteure der 
Lieferkette effizient und transparent agieren können. 



- Es muss ein Verfahren gefunden werden, um in Produkten enthaltene PFAS entlang der 
Lieferkette zu identifizieren. Welche Daten genau benötigt werden, wäre noch zu 
diskutieren. 



- Es muss eine Kohärenz zwischen den chemikalienpolitischen Regulierungen und den 
Maßnahmen zur Umsetzung der Ziele der EU aus dem Green Deal hergestellt werden. 



- Nach dem Ende dieser öffentlichen Konsultation muss der Beschränkungsvorschlag an 
den Stellen, wo von Annahmen z.B. bei der Verfügbarkeit von Alternativen oder 
technischen Lösungen ausgegangen wurde, anhand der eingereichten Fakten korrigiert 
werden. 



 



8) Zusammenfassung 



Die Halbleiterindustrie ist durch sehr hohe Investitions- wie auch erhebliche laufende 
Betriebskosten geprägt. Die Fertigungsprozesse sind langjährig optimiert, bereits kleinste 
Änderungen können sich fatal auswirken. Jegliche Änderungen bedeuten daher mindestens 
hohe Zusatzkosten, aber auch hohe Risiken, dass es nicht funktioniert. 



Ein PFAS - Verbot würde GLEICHZEITIG an vielen unterschiedlichen Stellen Änderungen in 
den Produktionsabläufen erzwingen. Auch wenn die Übergangsfristen auf den ersten Blick 
„großzügig“ erscheinen, ist aufgrund des nicht solide kalkulierbaren Risikos damit zu rechnen, 
dass Neu-Investitionen bereits heute (!) in Regionen der Welt umgeleitet werden, die nicht davon 
betroffen sind. Wenn das Verbot dann in Kraft tritt, werden die abgeschriebenen 
Produktionsstätten exakt planbar stillgelegt.  
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PolyPhotonics Berlin e. V. 
Einsteinufer 37  
10587 Berlin 
 
Positionspapier zum Beschränkungsvorschlag für die Stoffgruppe 
PFAS aus Sicht des PolyPhotonics Berlin e.V. 
 



Einleitung:  
Der PolyPhotonics Berlin e.V. ist ein Zusammenschluss von Forschungseinrichtungen und Firmen aus 
der Region Berlin Brandenburg und darüber hinaus mit folgenden Mitgliedern:  
 



- Fraunhofer Heinrich-Hertz-Institut in Berlin-Charlottenburg,  
- Laser Zentrum Hannover e.V.,  
- ADVA Optical Networking SE 
- Allresist GmbH,  
- ams-OSRAM International GmbH,  
- Chembio Diagnostic Germany,  
- engionic Fiber Optics GmbH,  
- eagleyard Photonics GmbH,  
- ficonTEC Service GmbH 
- FOC – fibre optical components GmbH,  
- micro resist technology GmbH,  
- Sentech Instruments GmbH,  
- VPIphotonics GmbH,  



 
Ziel des Vereins ist die Förderung von Wissenschaft und Forschung im Zusammenhang mit der 
Erforschung und Entwicklung von optischen Basiselementen für kompakte Funktionskomponenten 
unter Verwendung der polymerbasierten PolyPhotonics Technologieplattform.  
 
Was ist das Produkt: 
 
Die Arbeiten bauen auf der hybriden photonischen Integrationsplattform „PolyBoard“ auf. Diese 
Plattform bietet einen einzigartig vielseitigen Baukasten mit optischen Elementen, aus denen 
hochfunktionelle integriert optische Bauelemente hergestellt werden können.  
 
Grundlage sind integriert optische Wellenleiter basierend auf Kunststoffmaterialien, welche auf 
Waferebene mit Herstellungsmethoden der Halbleiterindustrie gefertigt werden. Zu den 
Fertigungsmethoden gehören Fotolithographie (Kontakt-Litho, Stepper-Litho), Plasmaätztechniken 
(RIE, ICP), Metallisierungstechniken (Aufdampfen, Sputtern, Galvanik), nasschemische Prozesse usw. 
Die Wellelenleiterchips werden dann mit aktiven oder passiven Peripherieelementen kombiniert, um 
höherfunktionelle Komponenten herzustellen. Typische passive Peripherieelemente sind Mikrolinsen, 
Dünnschichtelemente wie Filter oder Polarisatoren sowie Kristalle z.B. zur Frequenzumsetzung oder 
Polarisationshandling. Typische aktive Elemente sind Fotodioden sowie Laser oder Gain Chips.  
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Mit diesem Baukastensystem können Bauelemente für vielfältige Anwendungen entwickelt und 
hergestellt werden, die in der Telekommunikation, Sensorik, Quantentechnologie, Medizintechnik 
oder Bio-Analytik Anwendung finden. 
 
Was ist der Markt: 
 
Im Rahmen des Verbundprojektes „PolyChrome Berlin“ mit den o.g. Partnern wurde eine 
Marktanalyse durchgeführt, die sich auf verschiedene Marktstudien stützt. Daraus geht folgendes 
hervor: 
 
Die Photonik hat sich von einer Nischentechnologie hin zu einer Schlüsseltechnologie und einer der 
wichtigsten Zukunftsbranchen weltweit entwickelt.  
Im Jahr 2018 erzielten die rund 1.000 deutschen Photonik-Hersteller mit ihren rund 138.000 
Beschäftigten einen Umsatz von über 37 Milliarden Euro. Seit Jahren befindet sich die Branche auf 
einem starken Wachstumskurs. Das Auslandsgeschäft spielt dabei eine tragende Rolle, die Exportquote 
liegt bei 72 % – Tendenz steigend. Auf Lösungen der Bereiche Analysen- und Messtechnik, 
Produktionstechnik, Medizintechnik und Optische Komponenten sowie Bauteile entfallen rund 2/3 des 
Produktionswertes. In diesen Kernbereichen hat Deutschland eine starke Weltmarktposition mit 
Anteilen zwischen 10 und 16 %. (Quelle: Spectaris Fachverband Photonik. Trendreport 2019) 
Zur Konkretisierung der weltweiten Marktsituation wurde vom Bündnis die Marktstudie "PHOTONIC 
INTEGRATED CIRCUIT (PIC) - Global Market Trajectory & Analytics" MCP-7068 aus dem September 
2020 eingesetzt, mit folgenden Kernaussagen: 



- Das weltweite Marktvolumen für Photonisch Integrierte Schaltkreise (PICs) steigt demnach 
von 890 Mio. USD in 2020 auf 3.700 Mio. USD in 2027. 



- Das weltweite Marktvolumen für optische Sensoren steigt von 3,4 Mio. USD in 2019 auf 4,7 
Mio. USD in 2023.  



- Die Bio-Photonik bildet dabei ein attraktives Marktsegment für PICs 
- Neben den Halbleitermaterialien wie Indium Phosphide (InP), Silicon on Insulator (SOI), 



Gallium Arsenide (GaAs), Silicon (Si), Lithium Niobate (LiNbO3) spielen zunehmend auch 
andere Materialien, u.a. die Polymere eine wichtige Rolle. Das Marktvolumen für die anderen 
Materialien steigt demnach von 92Mio USD in 2020 auf 302 Mio USD in 2027.   



 
Wo braucht man PFAS im Produkt und/oder in der Herstellung? 
 
Die Besonderheit der PolyBoard Plattform ist, dass das Wellenleitermaterial aus Kunststoff besteht.  
An dieses Material werden sehr hohe und spezielle Anforderungen bezüglich optischer Eigenschaften 
gestellt, z.B. eine niedrige optische Dämpfung in einem weiten Wellenlängenbereich (400nm - 
1700nm) sowie einen passenden Brechungsindex von ca. 1.5 bei einer niedrigen Doppelbrechung. 
Weiterhin muss die Prozessierbarkeit gegeben sein, um integriert-optische Wellenleiter herzustellen. 



Insbesondere die niedrige Dämpfung im NIR-Bereich bedingt fluorbasierte Polymere (PFAS). Eine 
Alternative scheint aus heutiger Sicht nicht gegeben. Ansonsten werden Materialien und Anlagen aus 
der Mikroelektronik bei der Herstellung eingesetzt. Sodass alle dort verwendeten PFAS Materialien 
auch hier zum Einsatz kommen. Beispielsweise werden bei der Strukturierung durch Plasmaätzen 
fluorhaltige Ätzgase wie CHF3, CF4, SF6,… verwendet. 
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Was kann nicht substituiert werden? 



Die fluorbasierten Kunststoffe zur Herstellung der integrierten optischen Wellenleiter sind aus 
heutiger Sicht zwingend erforderlich und nicht substituierbar. Dies folgt aus der Anforderung einer 
niedrigen optischen Dämpfung von kleiner 0,5dB/cm im NIR Bereich um 1000-1700nm, was aus 
heutiger Sicht nur durch fluorisierte Polymere erreichbar ist. 



Wie sind die Kreisläufe der Produktion? 



Die verwendeten PFAS in den Wellenleiterkomponenten verbleiben im Produkt und werden am 
lebendsende dem Abfallkreislauf zugeführt. 



Die während des Herstellungsprozesses entstehenden Restmittel werden fachgerecht der 
Sonderverwertung zugeführt. 



Welche Auswirkung haben PFAS auf den Arbeitsschutz und den Verbraucher? 



Die PFAS Materialien werden unter Reinraubedingungen in Reinraum-Schutzkleidung verarbeitet. In 
den fertigen Komponenten sind die PFAS fest gebunden und gegen keine Gesundheitsgefährdung ab. 
Die Entsorgung am Lebendsende geschieht nach den Regeln der Abfallentsorgung. 



Fazit: beherrschtes Risiko im gesamten Unternehmen und gegenüber der Umwelt, kein Mehrwert 
durch die geplante Beschränkung 



 



Gez. Crispin Zawadzki 



(CEO PolyPhotonics Berlin e.V.) 
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Note on report approval  


The persons identified above have signed off each stage of this report in accordance with RINA’s 
BMS/QA procedure. 


Disclaimer 


Whilst great care has been taken in the compilation of this report, use of the information 
contained herein is entirely at the risk of the client or recipient. It does not constitute legal advice 
and should not be relied upon as such. To the extent permitted by law, RINA Tech UK Limited 
(“RINA”) accepts no responsibility or liability for loss or damage arising out of acting upon or 
refraining from action as a result of any material in this publication. 
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ABOUT THIS SUBMISSION  
This document is COCIR’s second and final submission with detailed information on 
technical reasons for a long derogation and a more complete socio-economic impact 
assessment of the proposal.  


COCIR submitted a preliminary submission (Part I) in May 2023. This submission concerns 
medical imaging and radiotherapy equipment including proton therapy, but also other 
medical devices that are an integral part of modern imaging and radiotherapy suites. 


SUMMARY OF ANALYSIS AND RECOMMENDATIONS 


COCIR members intend to phase out the use of per- and polyfluoroalkyl substances (PFAS) 
in all applications where it is identified if alternatives are available that provides the same or 
better clinical performances, in the interest of patients and healthcare institutions. 


COCIR members use PFAS in a wide variety of electrical and non-electrical applications in 
the European Union (EU). These materials cannot be easily substituted as they form an 
integral part of the medical device and have unique combinations of properties. Any 
alternative with inferior performance could degrade the clinical performance of the medical 
devices and would significantly negatively impact the health of millions of EU citizens. It 
should be pointed out however, that medical devices are in scope of the Medical Devices 
Regulation for which Notified Body approval is required before sale in the EU. This 
regulation may not permit inferior overall reliability or performance if this compromises 
patient safety or their treatment and so substitution of PFAS will be difficult. Substitution of 
most of the components that contain PFAS and are used for the manufacturing of medical 
devices covered by this submission will be performed by their respective manufacturers. 
Once such PFAS free versions are available, medical device manufacturers will be able to 
start testing and validation of these parts. However, if no drop-in replacements are available 
or even worse, substitutes have inferior performances, then redesign is likely to be the only 
option to accommodate less-than-optimal performance substitute materials and 
components although substitution may prove not to be technically possible for some 
current applications. The COCIR assessment of uses of PFAS suggests that substitution of 
PFAS may be possible in 13.5 years for at least some uses in medical imaging and 
radiotherapy equipment and associated accessories, although some uses may need longer 
than 13.5 years. Substitution within 13.5 years is based on the assumption that all 
components purchased from suppliers will be PFAS free by 2026/2027, however COCIR 
believe that this will not be possible. 


At the time of publication of this Part II, September 2023, COCIR’s members are still 
reviewing PFAS uses, working to collect information from their long and complex supply 
chains, and this is not expected to be complete for at least 3 years. Experience shows that 
applications of restricted substances can be identified by suppliers very late in the process 
due to the complexity of sourcing information from sub-suppliers. The lack of a list of CAS 
numbers makes it even harder for suppliers to identify PFAS in a timely manner. 
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The most common uses of PFAS are as fluoropolymers, mainly as flame-resistant polymers 
used for cable assemblies and in various types of components, such as the following 
example uses: 


• Cables and wiring and electrical connectors, in Magnetic resonance imaging (MRI) 
scanners, X-ray equipment and ultrasound imaging. Such applications will be 
particularly difficult to replace due to the unique combinations of properties provided 
by fluoropolymers. 


• PFAS are used in printed circuit boards and plastic electrical and electronic components, 
such as relays, transformers, inductors, sensors, etc. 


• PFAS are also used in lubricants, adhesives, sealants, and elastomers.  


• Polycarbonate and polycarbonate blended with acrylonitrile butadiene styrene (ABS) is 
flame retarded with a PFAS.  


Currently no substitutes are available for most current uses of PFAS that have the same 
performance and comply with applicable safety standards. COCIR members will also have 
to ensure that any potential substitutes are not regrettable substitutions. 


PFAS are used because they provide unique combinations of essential performance, such 
as flexibility, low coefficient of friction, suitability at high and low temperature, dielectric 
properties, fire resistance, resistance to sterilising chemicals, biocompatibility, etc.  


The following elements, analysed in this report support the request for a derogation with 
an initial 13.5-year duration. 


Technical aspects (Chapter 3) 
Identifying all PFAS applications within a global supply chain of 5.000 to 11.000 suppliers per 
company and identify possible alternatives that could be tested will take at least 3 years. 
Alternatives cannot be tested until the PFAS, and potential substitutes have been identified.  


PFAS-free components can only be tested and integrated into new designs once they have 
been developed and are available from suppliers. We learned by the submissions to the 
ECHA consultation page that many substitute components will become available just 
before the expiry of their applicable multi-year derogations. If, for instance, a derogation of 
13.5 years is granted for a type of components, COCIR’s members will not be able to start 
testing and redesigning equipment with many of these alternative components probably 
until a short time before that expiration date. The design cycle of medical imaging devices 
is 5 to 7 years while for radiotherapy equipment is 9 to 11 years, so potentially, it could take 
19 to 25 years (or more) after entry into force (EIF) before new designs are completed. 


Companies have limited specialised technicians and engineers while having a wide 
portfolio of applications. As already proven under the Restriction of Hazardous Substances 
Directive (RoHS), redesign takes time and resources. It is not possible to have too many 
models being redesigned in parallel. 


For certain applications there may not be alternatives providing the same clinical 
performances even in the expected timeframe, and therefore extension of derogations may 
be required. 







Impact of a Potential Per- and polyfluoroalkyl substances restriction on 
medical imaging and radiotherapy equipment 


 


 


 © RINA Tech UK Ltd 


Report No. 2023-0463 Rev. 1, Project No. REG49900-001 Page 5 


 


Despite most companies in this sector are using some of the best commercially available 
substance tracking tools, there are still likely to be unidentified uses which will not be found 
by companies until late in the restriction process. Even a 13.5-year derogation cannot shield 
companies and healthcare providers from the consequences of suppliers’ mistakes. 


Regarding emissions of PFAS, medical device manufacturers are not required under 
current EU legislation to measure PFAS emissions and so COCIR has no data. However, all 
COCIR members use PFAS in solid form in production processes which are mostly assembly 
lines and in products at temperatures where emissions will not be expected to occur. At 
end of life, most COCIR’s members’ products are collected under the WEEE Directive 
system, for recycling within the EU for the valuable metals content by smelting and melting. 
The WEEE Directive and other EU waste legislation aims to prevent harmful emissions and 
recover valuable materials including critical raw materials.  Materials are not sent to landfill 
and those that are not recovered are incinerated at approved EU waste facilities.  


COCIR currently estimates that about 26.3 tonnes of PFAS per year is present in newly 
placed on the market medical imaging and radiotherapy equipment. 


Impacts on society (Chapter 6) 
This chapter adds additional information to chapter 4 of Part I. Without a derogation for a 
sufficient number of years the following consequences can be expected. 
Most medical imaging and radiotherapy devices will need to be discontinued with a 
consequential reduction in access to healthcare for hundreds of millions of patients 
from EIF to at least 2040. It would take probably a considerable time after 2040 before 
availability of medical devices would normalize improving access to critical healthcare (see 
Part I, chapter 4). 


COCIR estimates that over a 15-year period, about 1 to 6 billion fewer imaging 
examinations may not be carried out due to unrepairable older devices having to be 
disposed of and new replacements not being available. This is on average about 90 to 400 
million examinations per year. 


In Part I COCIR described the correlation between a reduction in MRI density and the 
impact on cancer patients that may not receive proper care (2.5 million). Extending the 
findings to other modalities which are routinely used for cancer diagnosis, contouring and 
staging, the reduction in density can possibly cause tens of millions of cancer patients not 
to receive proper healthcare and maybe reduce their chances for better outcome at least 
until (and beyond) 2040. A 13.5 year derogation could lower such numbers to a few 
thousand. In addition:  


• The impact on cancer patients is compounded by the recent surge in cancer cases, 
reportedly up by 40%, that will require an even larger increased availability of 
radiotherapy and proton therapy centres. 


• The already serious problem with waiting times for healthcare getting longer in the EU 
will be exacerbated and add to the negative impacts so far experienced. 


Impacts on economy (Chapter 6) 
Manufacturers with factories in the EU will lose competitiveness compared with companies 
who manufacture outside of the EU. 
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COCIR estimate that at least 100,000 jobs will be lost from EU medical device factories and 
more by EU refurbishers and also by COCIR’s members suppliers. Also, as products cannot 
be sold in the EU, additional job losses would be expected including sales, marketing, and 
other roles. There may also be job losses of medical professionals if equipment they would 
normally be using is no longer available. 


COCIR have estimated the cost of redesign, testing and approvals. The cost will depend on 
whether a long (e.g. 13.5 years after EIF) derogation is granted because, manufacturers 
periodically redesign their products and would need to test and gain approvals for these 
new designs. However, they do not and could not do this for all of their products at once. 
COCIR’s estimate of the cost for substitution even with a derogation, based on previous 
experience will be several billions of euros. Without a derogation, EU manufacturers expect 
to fully lose all revenue from EU-based customers from medical imaging and radiotherapy 
equipment after EIF and so may be forced to cease trading.  


Loss of global sales from EU factories, if there is no derogation, is estimated at about €10 
billion per year. This loss will be permanent as companies will have to relocate their EU 
factories out of the EU to be able to serve the non-EU market. 


Disposal of components and parts in warehouses is predicted to be about €100 million, 
based on previous experience with EU substance restrictions. 


COCIR cannot determine suppliers’ costs but expect this to be very significant based on 
previous experience with the RoHS Directive, which was calculated to have cost the 
electronics industry $32 billion to replace just six substances. 


PFAS emissions from use phase and end-of-life (Chapter 7 and 8) 


Manufacturing 


COCIR Members mostly use components and parts manufactured by other suppliers.  


During use 


The forms of PFAS used in medical imaging and radiotherapy equipment are mostly 
polymeric, or as non-volatile additives in polymers, lubricants, or adhesives. Medical 
imaging and radiotherapy equipment operates at ambient temperature in hospitals with a 
few non-relevant exceptions. At and below ambient temperature, there will be no vapour 
emissions of PFAS during the use of the equipment and fluoropolymers will not decompose 
to form monomers. Emissions of PFAS from use and disposal of medical imaging and 
radiotherapy equipment are expected to be negligible. 


During disposal and recycling 


Disposal of equipment made by COCIR members is regulated by the Waste Electrical and 
Electronic Equipment (WEEE) Directive (2012/19/EU). COCIR’s members’ equipment is 
valuable metal-rich and so is always recycled to recover the metal content. Due to the heavy 
nature and high value of most of COCIR members’ equipment, almost all is believed to be 
recycled within the EU and the recycling processes used are regulated by EU waste 
legislation, including the Industrial Emissions Directive (2010/75/EU).  
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COCIR’s members’ equipment does not contain volatile PFAS such as hydrofluorocarbons 
and so these substances should not cause emissions during collection, storage, dismantling 
or sorting of scrap materials. Electrical equipment recycling is efficiently carried out in the 
EU and strongly regulated by EU legislation.  


Evidence that all PFAS are destroyed by high temperature incineration is available from 
several recent studies and a recent study shows that no harmful PFAS emissions occur with 
well-run incinerators. 


Derogation needs 


For the above-mentioned technical reasons and in order to avoid the socio-economic 
impacts, COCIR recommends derogating medical imaging and radiotherapy devices 
and all other medical devices used in a modern imaging or radiotherapy suite for at 
least 13.5 years.  


At the end of the derogation period it is expected that some uses will be identified for which 
alternatives will not be available, there has been insufficient time for redesign or where the 
alternatives would be regrettable substitutions so should not be used. In these cases, a 
mechanism to renew the derogation would be essential. As such, a review clause is included 
in our proposal, supposing that 3 to 3.5 years for the evaluation of requested derogations 
and adoption of an amendment to the legislation will be sufficient. 


The “repair as produced principle” is essential to allow continued servicing and repair of 
medical imaging and radiotherapy equipment already in use at hospitals and clinics in the 
EU. The Medical Device Regulation does not allow for spare parts different from the 
validated ones to be used, therefore it would be impossible to repair or maintain any device 
with parts containing PFAS with PFAS-free parts. 


In the spirit of the EU’s Circular Economy Policy the PFAS restriction must also allow 
equipment that has been placed on the market before EIF can continue to be leased, re-
sold, or loaned between hospitals, brokers, and manufacturers. Refurbishment of medical 
devices requires spare parts to be available to refurbish used devices. As such, the restriction 
wording must allow for this practice to continue delivering affordable healthcare and 
benefits for sustainability. 


It has been already proven (and published) under the RoHS Directive, for Exemptions 31a 
and 47 that the reuse of spare parts is always better from an environmental and health 
perspective than generating waste and manufacturing new parts (which may use critical 
raw materials or other Substances of Concern (SoCs)) so the same principle enshrined by 
the RoHS Directive should also be reflected in the PFAS restriction. 


COCIR’s recommendations for the wording of additional PFAS derogations 


1. By way of derogation, paragraphs 1 and 2 shall not apply to PFAS for the use 
in medical imaging and radiotherapy devices, their accessories and other 
medical devices required in a modern imaging suite or radiotherapy 
procedures and designed to work in such environments such as contrast 
injectors, patient monitoring, and other ancillary equipment that are needed 
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to use these types of medical devices, until 13.5 years after EIF.  


Justification: A derogation for 13.5 years after EIF is needed to allow continued supply of 
medical imaging and radiotherapy (including proton therapy) equipment as well as 
ancillary equipment that is needed to use these medical devices. 


2. Paragraphs 1 and 2 shall not apply to PFAS for the use in new spare parts to 
repair, service, updating of functionalities or upgrading of capacity or 
refurbishment of medical imaging, radiotherapy devices, their accessories 
and other medical devices required in a modern imaging or radiotherapy 
suite, placed on the market before 13.5 years after EIF. 


Justification: A derogation is also needed for spare parts to repair existing products in 
hospitals and clinics, for 13.5 years after EIF. The above wording is based on wording used 
in the RoHS Directive that allows the use of spare parts that contain RoHS substances: 


3. Paragraphs 1 and 2 shall not apply to medical imaging, radiotherapy devices, 
their accessories and other medical devices required in a modern imaging 
suite or radiotherapy procedures, placed on the market for the first time 
before EIF+13.5. 


Justification: The above wording is required for medical imaging and radiotherapy 
equipment (capital investment equipment for healthcare providers) so that it can 
continue to be sold, transferred, leased, donated between hospitals, taken back, and 
refurbished to increase safety and performance for the useful life of the equipment. Such 
reuse should be supported under EU circularity principles. 


4. Paragraphs 1 and 2 shall not apply to PFAS in spare parts recovered from and 
used for the repair, reuse, updating of functionalities or upgrading of capacity 
or the refurbishment of medical imaging devices, radiotherapy devices and 
other medical devices, provided that the reuse takes place in auditable 
closed-loop business-to-business return system and that each reuse of parts 
is notified to the customer. 


Justification: A time unlimited derogation is needed to allow circular economy activities 
such as refurbishment and reuse of recovered spare parts can continue benefitting EU 
hospitals, ensuring fast and cheaper repairs and shorter downtimes. 


5. The European Commission shall review the application of the restriction to 
the medical imaging and radiotherapy sector, their accessories and other 
medical devices required in a modern imaging or radiotherapy suite and 
submit proposals for amending the regulation, by 10 years after EIF years to 
assess the need to maintain the derogation for specific applications for which 
no alternatives are yet available. The European Commission shall review the 
application of the restriction to the medical imaging and radiotherapy sector 
by [10 years after EIF] to assess the need to maintain the derogation or add 
new derogations for specific applications for which no alternatives are yet 
available and to publish proposed amendments to the Regulation. 


Justification: Wording needs to be included to ensure that the PFAS restriction and its 
derogations are reviewed after, for example 10 years after EIF to allow the continued use 
of PFAS for any uses that are discovered to have no possible substitute materials or 
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designs. Enough time is needed for the EU to assess requests for derogations and amend 
the legislation to allow them to be adopted and enter into force before the initial 13.5 year 
period expires. 
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ABBREVIATIONS AND ACRONYMS 


3D- CRT Three dimensional conformal radiotherapy 


ABS Acrylonitrile butadiene styrene 


BOMcheck A software tool for identifying and managing hazardous substances 
within product parts 


COCIR European Trade Association representing the medical imaging, 
radiotherapy, health ICT and electromedical industries 


Covid Coronavirus disease 2019 


CT Computed tomography – multi-directional X-ray for diagnostics 


DEHP Diethyl hexyl phthalate 


ECHA European Chemicals Agency 


EDI Electronic data exchange 


EEE Electrical and electronic equipment 


EIF Entry into force 


ETFE Ethylene tetrafluoroethylene 


EU European Union 


FDA Food and Drug Administration, USA 


FEP Tetrafluoroethylene-hexafluoropropene copolymer 


G-force Gravitational force 


IC Integrated circuits 


IGRT Image guided radiation therapy 


IMAT Intensity modulated arc therapy 


IMRT Intensity modulated radiation therapy 


LINAC 
Linear particle accelerator, used for different treatment procedures (3-D 
CRT, IGRT, IMRT, SBRT, IMAT) 


MDD Medical Devices Directive 


MDR Medical Device Regulation 


ME / ME 
device 


Medical electrical / Medical electrical device 


MR signal Magnetic resonance signal 


MRI Magnet resonance imaging – detailed imaging of soft tissues 


OEM Original Equipment Manufacturer 


PA Polyamide 


PC Polycarbonate  


PET Positron emission tomography – A type of nuclear imaging technique 
used for diagnostics 
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POF Polydioctylfluorene copolymer 


PTFE Polytetrafluoroethylene 


PVC Polyvinyl chloride 


PVDF Polyvinylidene fluoride 


R&D Research and development 


REACH 
Registration, Evaluation, Authorisation and Restriction of Chemicals 
Regulation 


RF Radiofrequency 


RINA RINA Tech UK Limited 


RoHS Restriction of Hazardous Substances Directive 


RT Radiotherapy – a photon-based X-ray cancer treatment  


SBRT / SABR Stereotactic body radiotherapy / stereotactic ablative radiotherapy 


SoCs Substance of Concern 


SPECT Single photon emission tomography – A type of nuclear imaging 
technique used for diagnostics 


SVHC Substance of Very High Concern as defined in the REACH regulation, and 
on the Candidate List for Substitution 


TEE Transesphageal Echocardiography 


TV Television 


US/USA United States of America 


VDF Vinylidene fluoride 


WEEE Waste electrical and electronic equipment 
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1 INTRODUCTION 


COCIR is the European Trade Association representing the medical imaging, radiotherapy, 
health information and communications technology (ICT) and electromedical industries. 
RINA Tech UK Limited (RINA) and COCIR have gathered information from COCIR members 
and other sources to respond to the call for comment on the restriction of per- and 
polyfluoroalkyl substances (PFAS). COCIR submitted a preliminary document (Part I) in 
June 2023, mainly to highlight the urgent need for a derogation for medical imaging and 
radiotherapy equipment.  


Part I included: 


• A profile of COCIR membership, its products, and the unique difficulties that a PFAS 
restriction would have on this sector (section 1). 


• Preliminary examples of uses and substitution issues (section 2), a more comprehensive 
list of uses and description of substitution issues are provided here in Part II. 


• A detailed description of the processes to develop new products and the timescales 
involved. Part I also covered spare parts and refurbishment timescales (section 3). A 
summary of timescale dates is provided in Part II. 


• An initial socio-economic assessment was included in Part I with a detailed estimation 
of the impact of the proposed restriction on the future provision of MRI scanner 
examinations (section 4). Part II assesses the impact for all medical imaging devices.  


• Social impact on EU patients from the effect of the proposed restriction on MRI 
equipment (section 4.4). 


• The impact on enforced obsolescence: spares / repairs / maintenance and 
refurbishment (section 4.5), economic impact on hospitals and healthcare (section 4.6), 
the impact on circular economy and refurbishment (section 4.7) and on innovation 
(section 4.8) 


• Preliminary data on emissions of PFAS (section 5). This section has been expanded in 
Part II with additional data. 


2 USES OF PFAS WITHIN COCIR MEMBER COMPANY PRODUCTS 
Some example uses were included in Part I of COCIR’s submission. All PFAS and their uses 
identified by COCIR’s members, so far are described below. Note that other uses will exist 
but have not yet been identified because of the long and complex supply chains. Previous 
experience with substance restrictions has shown that the data gathering could take at 
least 3 years to complete, although COCIR members should be able to identify most uses 
after about one year from now. This mostly depends on the capability of suppliers and sub-
suppliers, to identify substances as PFAS within their application. 


Medical imaging and radiotherapy devices are very complex and can contain more than 
100,000 components. Each of these devices may contain several hundreds or thousands of 
parts that contain PFAS although most COCIR members do not yet know the full extent as 
they are still waiting for responses from their supply chains. COCIR members identify PTFE 
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as the most commonly used PFAS in their products, with one COCIR member stating that 
a typical patient monitor will contain at least 90 parts containing PTFE plus other parts with 
different PFAS. One supplier of parts to a COCIR member has however identified 56 
different types of PFAS in widely used components such as capacitors, connectors, cable 
assembles, switches, filters, inductors, labels, and many others. 


The majority of PFAS containing parts used by COCIR member contain <1g of PFAS, for 
example, an electronic component containing 25µg of PTFE and a part with lubricant 
containing only 1µg of PFAS are used. There are also a limited number of parts containing 
more PFAS such as PTFE sleeving. 


2.1 PFAS and their uses in medical imaging, radiotherapy and 
associated equipment 


PFAS and their uses identified so far by COCIR’s members include the following: 


Table 1. Examples of identified PFAS and uses in electrical components and parts used 
in medical devices. 


Full name of PFAS CAS number Uses 


Ethene, 1,1,2,2-tetrafluoro-, 
homopolymer (PTFE) 


9002-84-0 Sleeving, tubes, heat-shrink 
tubing, wire insulation, rubber 
boots for cables, dust caps, 
adhesives, lubricants, insulation 
for special lamps. These 
component parts and materials 
are widely used in printers, 
AC/DC power supplies, many 
types of electronic components 
such as crimp and other types of 
connectors, transistors, diodes, 
etc.  


PTFE 9002-84-0 Used as an additive in paints 
and adhesives, and as a mold 
release agent (used for 
polyurethane foam, 
polycarbonate and other 
polymer moldings). 


PTFE 9002-84-0 Additive in anaerobic acrylic 
sealant used to construct 
medical displays and other parts 
of medical devices.  


Also used in adhesives for alkali 
and nickel metal hydride 
batteries. 


PTFE 9002-84-0 Lubricating grease for assembly 
of anesthesia gases seals and 
gaskets. Also used in grease 







Impact of a Potential Per- and polyfluoroalkyl substances restriction on 
medical imaging and radiotherapy equipment 


 


 


 © RINA Tech UK Ltd 


Report No. 2023-0463 Rev. 1, Project No. REG49900-001 Page 17 


 


Full name of PFAS CAS number Uses 


used to lubricate internal 
moving parts of equipment and 
in production machinery. 


This is also used in wire pulling 
lubricants (mainly for 
multistrand wire as it aids 
flexibility) so thin films may 
occur on wire surfaces (with any 
type of insulation). 


PTFE 9002-84-0 Sliding bearings and gear 
wheels used for X-ray imaging 
diagnostics device, Computed 
Radiography and Dry Imagers. 


Propane, 1,1,1,2,2,3,3-heptafluoro-3-[(1,2,2-
trifluoroethenyl)oxy]-, polymer with 1,1,2,2-
tetrafluoroethene 


26655-00-5 Wire insulation, co-axial cables. 
Also used in high voltage (5kV) 
transformers. 


1-Hexene, 3,3,4,4,5,5,6,6,6-nonafluoro-, polymer 
with ethene and 1,1,2,2-tetrafluoroethene (ETFE) 


68258-85-5 Wire insulation including 
transformers. Also used for 
cable ties that can be used at 
high temperatures. 


Potassium nonafluorobutane sulphonate 
(often used with PTFE or other PFAS) 


29420-49-3 Additive flame retardant in 
polycarbonate (PC) and PC/ABS 
used for housings of medical 
display housings and patient 
monitors (This substance is a 
REACH Substance of Very High 
Concern (SVHC) and is not a 
polymer). Also used in backlight 
units, insulation sheets and 
chokes (an electronic 
component). 


PVDF (polyvinylidene fluoride), PFA 
(perfluoroalkoxyalkane), PTFE, 1,1,2,2- 
Tetrafluoroethyl 2,2,3,3-tetrafluoropropyl ether, 
etc. 


4937-79-9, 
6655-00-5, 
9002-84-0, 
etc. 


Used in lithium-ion batteries1. 
Batteries are widely used in 
medical devices. 


Tetrafluoroethylene-hexafluoropropene 
copolymer (FEP) 


25067-11-2 Cable insulation. 


Polymer containing: 


• Potassium nonafluorobutane 
sulphonate 


• Perfluorobutane sulphonic acid 


29420-49-3, 
375-73-5, 
59933-66-3, 
25628-08-4 


Parts contained in AC power 
adaptors. 


 
1 More details available from PFAS submissions from RECHARGE and Battery Association of Japan (BAJ). 
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Full name of PFAS CAS number Uses 


• Nonafluotobutane sulphonic acid 
hydrate 


• N,N,N-triethylethanaminium 
1,1,2,2,3,3,4,4,4-nonafluorobutane-1-
sulfonate 


Hexane1,1,1,2,2,3,3,4,4,55,666-
tetradecafluorohexane 


355-42-0 Additive in adhesives. 


Diammonium N-ethylheptadecafluoro-N-(2-
(phosphonatooxy)ethyl)octanesulphonamidate 


67969-69-1 USB connectors . 


PTFE and FEP 9002-84-0, 
25067-11-2 


Catheters used during imaging 
as well as other medical 
procedures 


FKM Type 2 which contains VDF, TFE, HFP - Flexible sheath of 
transoesophageal ultrasound 
medical device (see section 3 on 
substitution issues). 


Homo-polymer of vinylidene fluoride (VDF) and 
hexafluoropropylene (HFP) 


9011-17-0,  O-rings, seals, gaskets and 
patient contact rubber parts. 


Sulfo-, 1,4-bis(3,3,4,4,5,5,6,6,6-
nonafluorohexyl)ester, sodium salt and 
Poly(oxy-1,2-ethanediyl), α-methyl-ω-[[3,4,4,4-
tetrafluoro-2-[1,2,2,2-tetrafluoro-1-
(trifluoromethyl)ethyl]-1,3-bis(trifluoromethyl)-
1-buten-1-yl]oxy]- 


54549-95-0, 
83731-88-8 


Surfactants and antistatic 
agents used on X-ray films. 


sulfo-, 1,4-bis(3,3,4,4,5,5,6,6,6-
nonafluorohexyl)ester, sodium salt, Sodium 2,3-
bis(3,3,4,4,5,5,6,6,6-
nonafluorohexyloxycarbonyl)propane-1-
sulfonate and 1-[2-(Trifluoromethyl)quinazolin-
4(1H)-ylidene]-4-(2,4,4-trimethylpentan-2-
yl)semicarbazide (also contains a PFHxA 
substance 


54549-95-0, 
402913-85-3, 
243843-53-0 


Surfactant, antistatic agent and 
development accelerator used 
on dry imaging film. 


Fluoroethylene/vinyl ether (solvent soluble 
polymer) 


- Used on imaging plates that are 
used in place of X-ray film to 
digitize X-ray image. 


Perfluoroalkyl group-containing oligomer - Dispersing aid (surfactant) to 
improve the dispersibility of the 
conductive layer on digital flat 
panel detectors based on 
gadolinium oxysulfide 
scintillators. 
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Full name of PFAS CAS number Uses 


Unidentified PFAS - Filter membranes for 
anesthesia gases. 


Nafion (sulfonated tetrafluoroethylene based 
fluoropolymer-copolymer) 


66796-30-3 Tubes used for humidity 
balancing in anesthesia devices. 


Unidentified heat exchange fluids (e.g. 
produced by Galden, DuPont, 3M and others) 


- Heat exchanger fluid are inert 
fluids that are used to provide 
cooling in ultrasound probes. 


2.2 Electrical components 


Some types of electrical and electronic components contain fluoropolymers in the form of 
insulated wires, adhesives, and other parts. This is required because these components are 
surface mount soldered onto circuit boards by heating them inside ovens at over 240°C and 
most alternative polymers cannot withstand this temperature. COCIR will need to rely on 
electrical component manufacturers to substitute PFAS in components such as surface 
mount relays, transformers, inductors, connectors, various types of valves, sensors, etc. The 
electronics industry has stated that this will take at least five years and up to 13.5 years to 
complete. It is likely that some components will become obsolete, and this is especially 
likely for those parts made in only small numbers or if substitution proves to be technically 
impossible. This would mean that there will not be drop-in replacements for some types of 
components available to COCIR members and so their only option will be to redesign circuit 
boards and equipment (but this cannot start until obsolescence is confirmed by the 
component supplier). This is regarded as a significant change requiring Medical Devices 
Regulation (MDR) approval which will take many years after the component supplier 
announces the obsolescence. Under these circumstances, it is more likely that the medical 
product will become obsolete and therefore discontinued, impacting the availability of 
medical devices. 


2.3 Fluoropolymer insulated cables 


Most PFAS uses, in terms of quantity, in medical imaging and radiotherapy equipment are 
as fluoropolymer cable insulation. For example: 


Table 2. Examples of fluoropolymer insulation used for cables in medical imaging and 
radiotherapy equipment. 


PFAS polymers End-use equipment Comments 


FEP, ETFE, PFA Robotic arms of angiography 
systems 


Main cable assembly typically with more 
than 20 individual cables. Needs to be very 
flexible and capable of rapid flexing when 
robotic arm moves. 


PTFE MRI Cables must be suitable at very low 
temperature with good flexibility and low 
thermal conductivity, have a low dielectric 
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PFAS polymers End-use equipment Comments 


constant so does not distort images and be 
an excellent insulator for high voltages. 


PTFE and polyamide/ 
Polydioctylfluorene 
copolymer(PA POF) 


Angiography systems, main 
cable assembly and is also 
used for cooling hoses 


Required to have low friction as cables slide 
against each other with minimal wear and 
have superior bending performance. 


PTFE (components) 
and PFA/PTFE (cable 
insulation) 


MRI body and transmit coil. 
Used in cables and 
components for coils 


Must have a low dielectric constant so that 
it does not absorb much energy from 
electromagnetic fields and also have a high 
dielectric strength to prevent insulation 
breakdown in the high power radio-
frequency (RF) field. 


Various, including 
PTFE 


X-ray equipment, including 
direct radiography (DR) 
detectors, X-ray tubes, 
collimators, generators, film 
cassettes and CR “Computed 
Radiography” cassettes. Also, 
digitisers that convert 
phosphor screen images into 
digital information. 


Many components of all types of X-ray 
imaging equipment rely on parts (e.g. 
cables, circuit boards, etc.) that contain 
PFAS. Without PFAS, no X-ray imaging 
equipment could be sold in the EU and 
repairs will not be possible if replacement 
parts contain PFAS. 


ETFE, PTFE Radiography system Cable assembly for patient table with more 
than 15 cables. Insulation must be thin (to 
fit into a confined space), low friction to 
avoid wear, very flexible and be fire 
retardant. 


FEP, ETFE, PFA Ultrasound imaging Up to 256 thin flexible insulated wires to 
connect to multi-array probes. 
Fluoropolymer insulation can be as thin as 
0.1mm but alternatives are all thicker. 


PFA Ultrasound probe cable Cable insulation must have a very low 
dielectric constant, PFAS have the lowest of 
all polymers. 


PTFE, PFA MRI, ultrasound and X-Ray 
generating modules  


These require electrically insulated 
transformers, tubes, cables that are 
immersed in transformer oil and so must 
be oil resistant. They must also have a low 
dielectric constant similar to the oil for 
electric field mitigation. A high breakdown 
voltage is also required. 


PTFE, FEP, ETFE MRI, CT, X-ray and ultrasound 
cables and connectors 


Must provide very good electrical insulation 
at high frequencies and so have a 
combination of essential performance 
requirements including low dielectric 
constant of 2.1 to 2.3, dissipation factor of 
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PFAS polymers End-use equipment Comments 


about 0.0002, rated temperature of 100°C 
or higher, and electrical length (phase) 
variation is -100 PPM/°C or less. 


Various 
fluoropolymers 
(PTFE, PVDF, FEP, 
PFA), side-chain 
fluorinated polymers 
(Fluorinated 
(meth)acrylate 
polymers, 
fluorinated urethane 
polymers, 
Fluorinated oxetane 
polymers) and 
perfluoropolyethers 


Radiotherapy equipment, 
PFAS is used in cables to 
connect different sub-
systems of the equipment 


Cables include high voltage power as well 
as low voltage signals and communication. 
Cables also need to be flexible to bend to 
allow for the gantry to rotate 360 deg. 
Flexibility plays an important role in routing 
the cables around the machine. Thinner 
cables result in smaller bending radius. 
Performance of PFAS cables is superior to 
all substitutes, due to less stress and strain 
on the cables owing to lower bending 
radius, in highly dense sub-systems where 
bending radius is of a prime concern. 
Cables with PTFE as a dielectric performs 
well as they result in lower signal losses 
owing to better signal transmission. 
Polymers must also be fire retardant and 
suitable for a wide temperature range. 
Cables will be exposed to ionizing radiation 
for long periods and must not degrade. 


 


Fluoropolymer insulated cables are used in many types of imaging equipment due to its 
unique combination of properties which include: 


• They are inherently flame resistant, so flame retardants do not need to be added to the 
polymer. 


• Excellent flexibility which is important when making connection to moving parts such 
as patient tables in MRI, CT, etc., and connections to X-ray sources and detectors. 


• They maintain flexibility and stability over a very wide temperature range, for example, 
fluorinated ethylene propylene (FEP) can be used at temperatures well below -200°C to 
over +200°C. Some areas close to the superconducting magnet inside MRI scanners can 
reach very low temperatures, with some instances below -200°C. 


• Cables with fluoropolymer insulation are suitable for very high frequency signals, which 
is essential for transmitting huge amounts of data generated by MRI, PET, and CT scans. 
With MRI, they must be able to do this within powerful magnetic and electric fields. 


• Fluoropolymers are biocompatible according to ISO 10993, which means that they can 
be placed in physical contact with patients’ skin. Most potential alternatives have not 
been certified as biocompatible. 


• Low friction resistance is essential in cable assemblies where wires need to slide against 
each other. Friction causes wear and shortens the equipment’s useful lifetime. Severe 
wear can cause a short circuit causing the equipment to malfunction which can be fatal 
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for patients. For example, radiotherapy systems need to accurately control the dose of 
radiation which is supplied to patients according to a strict schedule. A fault could mean 
that patients cannot be treated. 


• Low dielectric constant is important in MRI because patients need to be exposed to high 
Radiofrequency (RF) fields. If the cable’s dielectric constant is not low, currents are 
generated and dissipates the RF field, which degrades the MRI image. 


• High dielectric strength is important for MRI where cables are exposed to high power 
electric fields. If the insulation has too low dielectric strength, it will break down causing 
the equipment to fail. 


Other essential performance properties include suitability for heat, chemical and UV 
sterilisation. 


Further illustrative example uses of fluoropolymer cables in medical devices include: 


• Cables used to connect to MRI coils which are devices used to scan parts of patients and 
are connected to the MRI scanner. These cables must have a negligible impact on the 
image quality. MRI scanners detect hydrogen atoms in materials within patients’ bodies 
and so hydrogen atoms in the materials of cable connections could affect image quality 
and so must be minimised by careful selection of materials. Fluoropolymers have a very 
low hydrogen atom content being based on -CF2- groups in polymer chains whereas all 
non-PFAS polymers are based on -CH2- groups. Substitution for PFAS will therefore be 
very difficult. 


• Insulation made with PFAS polymers can be very thin and very flexible; this is essential 
for making electrical connections to types of ultrasound probes that use arrays of 
piezoelectric elements which require up to 256 thin individual wires to connect to the 
ultrasound probe array. Each element is very small with many elements arranged in a 
small area. The wires must be very thin and flexible to allow the medical technician to 
move the probe precisely to where it is needed. Also, the PFAS insulation used is 
biocompatible according to ISO 10993. Very few other polymers are biocompatible, and 
all other polymers used for wire insulation are thicker and most are less flexible. These 
requirements are also essential for connections to robotic arms of X-ray equipment and 
in other types of medical device where movement occurs. 
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Figure 1. Examples of multi-strand cables for connection to ultrasound probes (source 
COCIR) 


• The polymer must not generate static electricity when two parts rub against each other. 
This is especially important for MRI as static discharge will affect the image which could 
prevent accurate diagnosis. Static electricity discharge is undesirable for all medical 
imaging devices as this may cause patients to move which distorts images and the 
“spikes” can also affect images. This is also important for radiotherapy where patients 
must not move so that only the tumour is irradiated. Silicone and polyester are especially 
susceptible to static generation, but other polymers are also prone to this and so need 
to be avoided. Fluoropolymers do not cause static issues. 


It is also worthwhile noting that medical devices also use special cable assemblies of 
complex designs that need to function in unusual conditions. For example, certain cables 
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in CT need to operate at very high frequency and high power. 


 
Source: COCIR 


Figure 2: Representation of the complex internal structure of a high power cable 


• Many cables used in radiotherapy equipment are exposed to ionising radiation. These 
cables have multiple essential requirements as listed in Table 2 including radiation 
tolerance. At present, there are no known substitutes. Degradation due to radiation is 
difficult to accelerate realistically and so testing of potential substitutes will take many 
years. 


There are some cables used in Magnetic Resonance (MR) devices that will experience 
extremely low temperatures and severe stresses while they also need to be safe in high 
magnetic fields. They are required to be extensively tested in MR environment to ensure 
image quality is not affected: 


• MR signal: All materials used in or near the imaging volume of MRI scanners are required 
not to exceed a certain level of electromagnetic response in the frequency range of 
interest for MR imaging during and after exposure to electromagnetic excitation by MR 
transmit signals. 


• Electrostatic spikes: Any material used within the MRI exam room has to be evaluated 
for potential build-up of electrostatic energy that could discharge during imaging to an 
extent, hampering MR imaging (spikes). 


Although there may sometimes be alternatives, these will only rarely be a suitable as a drop-
in replacement and material reformulation and equipment redesign will usually be needed. 
In many cases, no suitable drop-in alternative material is likely to be identified, then 
substitution may be achieved only via redesign of the medical device so that the PFAS 
material can be avoided, and this will take much more time and will require re-approval by 
an EU Notified Body. In these instances, a derogation from the restriction would be essential 
for the continued supply of these devices to EU hospitals and clinics, or alternatively 
exclusion from the restriction altogether by derogation, so that the medical devices sector 
has the necessary time to develop alternatives for these applications. 


2.4 Integrated circuits 


Integrated circuits (IC) are widely used by all of the electronics industry. PFAS chemicals 
and materials are used to manufacture, test and package these components but most of 
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the ICs themselves do not contain PFAS. Therefore, many of the types of ICs that are 
manufactured in the EU are likely to become obsolete, even with a long derogation. It is not 
worthwhile for IC manufacturers to revalidate new PFAS-free processes for older types of IC 
as this would be too costly. Therefore, usually IC manufacturers would continue to sell older 
designs of components until this is no longer possible, such as when a derogation expires. 
These old designs of IC would then be replaced with new designs that have functional 
differences so are not drop in replacements. Also, IC manufacturers do not announce future 
obsolescence early to prevent loss of sales of these older components. Medical device 
manufacturers are not able to start work on redesign until they know which ICs will become 
obsolete and new designs are available. The many types of ICs that are currently 
manufactured in Austria, Ireland, France, Germany, Hungary, Italy, Czech Republic, Finland, 
Sweden, Belgium, and the Netherlands would be affected.  


Medical device manufacturers will therefore need to redesign circuit boards when any 
current ICs become obsolete and the new alternative does not have the same 
characteristics. One COCIR member company has reported that one MRI scanner contains 
600 separate printed circuit boards all of which contain ICs. It typically takes one design 
engineer one year to redesign one circuit board. If many ICs become obsolete and many 
circuits need to be redesigned, this can take many years due to the limited number of 
design engineers who are capable of doing this work. In addition, after redesign, the MRI 
scanner must be tested and re-approved by an EU Notified Body before it can be sold in the 
EU, which takes many years. Another COCIR member reports that when one important IC 
was made obsolete, it took nearly 5 years before a redesigned product could be sold in the 
EU and at a cost of €5million. The timescales for substitution will be an issue for COCIR’s 
members. One COCIR member has estimated that the cost of ICs being replaced by the 
semiconductor industry due to a PFAS restriction could be € 400 million for 5 years, with 
the next generation of medical devices being delayed by 3 to 4 years. The EU semiconductor 
industry is likely to need a derogation of at least 13.5 years, after which new designs of IC 
may become available. Only when these ICs are obtained by COCIR members can they 
redesign, test, and obtain re-approval of medical devices which can take another 10+ years 
making a total of over 23 years after EIF for all types of products. 


Additionally, changes in electronic components, such as different IC die attach 
formulations, will need extensive life testing to ensure the medical equipment is safe and 
reliable for the duration of their long life (requirement by the EU Medical Device Regulation). 
Many components are used in harsh environments that produce excessive mechanical and 
thermal stresses, such as high G-forces in CT gantries, extreme temperatures near 
superconducting electromagnets, extremely high magnetic fields in MRI and exposure to 
ionizing radiation in radiotherapy equipment. 


2.5 Lubricants 


Several types of PFAS are used in lubricants, with PTFE being one of the more commonly 
used. One critical use that has been identified so far, is the use in automatic injectors that 
are used to inject minute quantities of contrast agents into patients for most imaging 
procedures, such as CT, MRI, PET, or fluoroscopy examinations. Another use is in a grease 
that is used to assemble fluoropolymer seals and gaskets in anaesthesia equipment. 
Greases that contain PTFE or other PFAS polymers are used to lubricate moving parts of 
medical devices and are intended to give many years of service with minimal maintenance. 
They are also used in production machinery. PFAS polymers have, as shown above in section 
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2.3 the lowest coefficient of friction of any polymers and so are the best long-lifetime 
polymer lubricants. Fluoropolymers are regarded as having superior chemical and moisture 
resistance than other types such as molybdenum disulphide and graphite. In applications 
where PFAS lubricants are currently used, research and testing will be required to 
determine which PFAS-free substitute offers adequate lubricant and how long the 
lubrication is maintained before maintenance is required. It is conceivable that for some 
uses, equipment redesign may be the only option that may or may not succeed. Some of 
those applications may require an extension beyond the 13.5 years derogation requested by 
COCIR because, at present, there seems to be no alternative able to satisfy minimum 
performance requirements for current technologies. 


2.6 Elastomers 


Medical imaging and radiotherapy equipment uses PFAS elastomers because these give 
superior performance and longer lifetimes in the applications where they are used. The 
main types used are FKM rubbers as defined by ASTM International standard D1418 and ISO 
standard 1629 which includes vinylidene fluoride (VDF) and hexafluoropropylene (HFP) 
copolymers, also known as Viton (or FKM). Several other types that contain other 
fluoropolymers are also used for chemical resistance, flexibility at low temperature or for 
high temperature chemical resistance. There are several PFAS-free elastomers, but each 
has different properties and limitations and where a PFAS elastomer is currently used, it is 
unlikely that a suitable drop-in replacement will exist and so significant testing and 
probably also redesign will be needed for each of the current uses of PFAS elastomers. 


2.7 Medicinal products 


Some imaging procedures using ultrasound, X-ray, PET, and SPECT require the use of 
contrast agents which are types of diagnostic medicinal products. These contrast agents 
are used to visualise tumours, blood vessels or parts of internal organs. Active substances 
defined as PFAS within the scope of the restriction proposal have been provided with a 
time-unlimited derogation, However, these and non-PFAS active substances are 
manufactured in the EEA using PFAS chemicals which would be in scope of REACH and so 
a PFAS restriction would prevent the manufacture of contrast agents in EEA factories, 
which would in turn be forced to close or relocate to outside of EEA territory. The contrast 
agents could also not be imported into the EU because they need to be contained in 
packaging that contains PFAS. For example, PFAS are used in the seals of these containers 
to prevent leaks which is important for PET contrast agents as they become radioactive 
material following radiolabelling performed on the site of usage at healthcare providers. As 
the contrast agents are injected into patients, they must not be contaminated by the 
packaging materials. Most types of polymers contain additives that can leach out into the 
contrast agents and so cannot be used. PFAS polymers are used because they can form 
perfect seals and do not contain additives that could cause contamination. Changing 
packaging of medicinal products is not straightforward as this must be tested for 
realistically long periods (to reflect transport conditions and storage times) and approved 
before it can be used. A successful testing and validating change procedure would also 
require the submission or update of registered marked authorisations provided to the 
medicinal product in every jurisdiction where the medicinal product is intended placed on 
the market and is a process which may take 2 to 4 years. This is also an issue for the 
packaging of any other types of pharmaceuticals such as anaesthetics, disinfectants and 
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drugs that are used during imaging and radiotherapy procedures and manufacturers need 
sufficient time to identify suitable substitute materials, carry out testing and gain approvals. 


Millions of procedures are carried out each year in Europe using contrast agents. COCIR 
estimates that 20 million procedures using contrast agents are carried out each year for X-
ray/CT in the EU and many more procedures for MRI, PET, and ultrasound. Production of 
contrast agents is a specialised and complex process and global production only just meets 
demand so that any disruption to the availability of contrast agents will prevent medical 
procedures using X-ray, MRI, etc., from being carried out in the EU. For example, during the 
COVID pandemic, one Chinese factory was closed causing significant global shortages in 
20222. Significant quantities of contrast agents are manufactured in the EU so if EU factories 
are unable to operate because of a PFAS restriction, global shortages would result and 
many millions of medical diagnostic and treatment procedures that use these substances 
could not be carried out. 


3 SUBSTITUTION ISSUES  


It is important to note that COCIR’s members manufacture medical devices and are users 
of cables, mouldings, components and sub-assemblies and they will have to rely on their 
suppliers to develop suitable substitutes. Ideally, substitutes should be drop-in 
replacements with identical performance, however, this is very unlikely to be possible for 
PFAS. Regulatory re-approval will be needed before a re-designed medical device or one 
with a substitute material having different performance characteristics can be sold in the 
EU. COCIR’s members options are to ask suppliers to develop alternatives that meet the 
required performance specifications, i.e. be identical drop-in replacements or if this is 
impossible, which COCIR believe will usually be the case, complete re-design of medical 
devices will be necessary and this takes a long time, as discussed in Part I and summarised 
below in section 5. Redesign could succeed in certain cases, but degradation of clinical 
performances or decreased reliability and worse safety risks would not be acceptable and 
would prevent inferior substitute designs from being sold in the EU. Therefore, derogations 
may need to be granted for extended period of times, until more suitable alternatives are 
developed. 


PFAS are reported by COCIR members to be widely used in medical devices and therefore 
many materials and components will need to be changed. In many cases, substitution will 
be initially carried out by the component manufacturer. Once these alternatives are 
available, medical device manufacturers will then need to assess the alternative to ensure 
it meets the necessary technical and safety requirements. Only when the substitutes have 
been identified, replaced, evaluated, proven to be suitable and no less reliable, accurate or 
effective and safe can they be used in a medical device and be approved for sale in the EU.  


3.1 Cable insulation substitution issues 


Each use of fluoropolymer cables has a unique range of essential requirements. MRI for 
example is a very demanding environment as some cables are exposed to very powerful 
magnetic and electric fields and some also need to operate at very low temperature. At 
present there is no known substitute wire insulation material that has all of the essential 


 
2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10155429/  



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10155429/
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performance criteria, so substitution will depend on either entirely new polymers being 
developed, as there are no suitable drop-in replacements for use in medical devices 
available now, or complete redesign, which will be difficult and time consuming and may 
not always be technically possible. 


Table 3 below compares examples of commonly used cable insulation materials with some 
of the fluoropolymers used in medical devices. Note that these are typical values as the 
actual values vary depending on the additives used, such as fillers, flame retardants and 
pigments as well as water absorption % and the test conditions. 


Table 3. Comparison of properties of commonly used cable insulation materials.3 


Polymer Dynamic 
friction 
coefficient 


Lowest 
usable 
temperature 
(°C) 


Dielectric 
constant 
at 1MHz 


Breakdown 
voltage 
kV/mm 


Water 
absorbtion  


P
F


A
S


 


PTFE 0.1 -60 to -268 2.1 25 0.01% 


FEP 0.1 -268 2.1 20 0.01% 


P
F


A
S


-f
re


e
 


XLPE 0.26 -30 2.4 50 0.03% 


PA 0.3 Ca. -30 4.0 25 2.0% 


PVC 0.3 -55 4.0 10 0.4% 


Polyimide 
(DuPont 
datasheet) 


0.48  <-200 3.4 - Ca. 2% 


• A low dynamic friction coefficient is important when cables need to slide against each 
other without sticking or causing wear. Fluoropolymers have the lowest friction 
coefficient. 


• A low usable temperature is essential for use in MRI scanners close to the 
superconducting magnet. Most types of polymers become hard and brittle and will 
degrade when any vibration or movement occurs, which is a feature of MRI scans. 


• Low dielectric constant and high breakdown voltage are requirements for MRI 
applications as the cables are exposed to powerful magnetic and electric fields. 
Fluoropolymers have the lowest dielectric constant of any polymer and so provide the 
best high frequency data transmission performance. 


• Low water absorption is beneficial where steam or chemical sterilisation is used to avoid 
significant dimensional changes (i.e. swelling). Water absorption can also affect the 
electrical properties of the insulation. 


 
3 Various sources of data including https://www.lube-media.com/wp-content/uploads/2017/11/Lube-Tech106-


PolymerTribology.pdf and https://myelectrical.com/notes/entryid/178/cable-insulation-properties  



https://www.lube-media.com/wp-content/uploads/2017/11/Lube-Tech106-PolymerTribology.pdf

https://www.lube-media.com/wp-content/uploads/2017/11/Lube-Tech106-PolymerTribology.pdf

https://myelectrical.com/notes/entryid/178/cable-insulation-properties
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Flexibility is another important characteristic especially for robotic arms and connections 
to moving parts. Flexibility depends on the materials’ hardness, stiffness and bend radius 
but is not defined by one single parameter. Good bending fatigue performance of the 
polymer is also essential for a long lifetime without failures. Usually, manufacturers need to 
test materials under realistic conditions to identify suitable materials.  


Some commonly used cable insulation is clearly unsuitable as it is too stiff, such as halogen-
free cross-linked polypropylene (XLPP) which contains a high proportion of mineral flame 
retardant that makes it very inflexible. Some of the softer, more flexible materials, such as 
silicone, have poor wear resistance and silicones can generate static electricity which causes 
electrical faults. One COCIR member has assessed PFAS-free hoses for angiography 
systems. PFAS gives a long lifetime and excellent bend radius with minimal wear at a high 
bending speed of movement. Fabric hoses have been tested as a possible substitute but 
had inferior wear properties and bend radius and so would fail much sooner than PFAS 
hoses. This is unacceptable to hospitals as it means that the angiography equipment would 
need to be repaired more frequently and will be out of use for significant periods of time so 
that seriously ill patients could not be treated. Angiography is commonly used for 
operations during emergency surgery meaning that a system failure, or its unavailability 
could be fatal. 


Low temperature: The only flexible cable insulation materials that are rated for below  
-200°C are fluoropolymers and polyimide (e.g. Kapton) insulation. Polyimide is however very 
different to fluoropolymers and historically has been the cause of failures in military and civil 
aircraft4. Also, it has a relatively high thermal conductivity, especially at low temperatures 
(0.8W/mK at ambient) unlike fluoropolymers (0.3W/mK at ambient) which is a serious 
disadvantage for MRI. Polyimide also has a relatively high dynamic friction coefficient so is 
not a drop-in replacement. 
 
Combination of requirements: Substitution is complicated because each application has 
its own combination of essential requirements so that a single suitable substitute for all 
uses will not exist. For many uses, as discussed above in section2.3, a low susceptibility to 
static build up is important. Some parts need to be sterilised by heat, chemicals, or UV 
without damage and where contact with patients’ skin occurs, the material must be tested 
and approved for biocompatibility. This means that manufacturers are limited to medical 
grades of polymers where skin contact may occur. COCIR expects that there will not be 
suitable drop-in replacements for current uses of fluoropolymers as no PFAS-free materials 
will have the same combination of essential requirements. It is likely that if a PFAS-free 
polymer were feasible, it would already be in used where they are suitable as PFAS-free 
polymers are usually much lower cost than PFAS polymers. COCIR’s members expect that 
the only way to replace PFAS polymers would be by re-design of their medical devices. As 
explained elsewhere in this submission, redesign, where possible, will take much longer 
than if drop-in replacements were available. 


3.2 Flame retardant plastics 


Fluoropolymers are inherently flame resistant and so flame retardant additives are not 
required unlike with most other types of polymer. All of the medical devices covered by this 


 
4 https://lectromec.com/should-polyimide-insulated-wire-by-trusted/  



https://lectromec.com/should-polyimide-insulated-wire-by-trusted/
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submission are required by the MDR to comply with EU safety standards and these include 
a requirement that plastic parts that are associated with electrical circuits are flame 
resistant. Resistance to burning is very important because up to 500,000 fires are caused by 
electrical faults in Europe annually5 and this would be much worse without fire resistant 
plastics.  


Polycarbonate (PC), ABS (acrylonitrile butadiene styrene) and PC/ABS are used in medical 
devices because these plastics are tough and not easily damaged by, for example impacts 
from hard objects or by being dropped. Impacts can easily occur in emergency situations. 
Common uses are in housings and transparent covers to prevent patients and hospital staff 
from coming into contact with live electricity. The most commonly used flame retardant for 
PC and PC/ABS, and sometimes also in ABS, that does not degrade the mechanical 
properties or appearance is potassium nonafluorobutane sulphonate, which is suitable in 
transparent and coloured materials. This flame retardant also prevents drips of flaming 
liquid from occurring in fires, which are a main cause of fires spreading. Most alternatives 
have been reported to be unsuitable6 but recent research with polydimethylsiloxanes is 
showing promising results. 


Medical devices are not made solely for the EU and each model is sold globally and so must 
comply with legislation in the EU, USA, China, Japan, and all other countries where they are 
marketed. Therefore, plastics must meet the UL V0 fire retardancy standard which is 
required in the USA. Only PC and PC/ABS containing potassium nonafluorobutane 
sulphonate can meet the UL V0 requirements and also be effective with thin sheet (0.8 – 1 
mm). Currently, no PFAS-free substitutes exists that can meet all of these requirements. 


COCIR members want to avoid regrettable substitutions. One possible substitute for 
PC/ABS is bisphenol A diphosphate7. According to reference 6, this has technical 
performance disadvantages but also, being based on bisphenol A, it may degrade into this 
substance which is an endocrine disrupting substance.  


Research by COCIR’s members’ suppliers to identify suitable alternatives will need to be 
carried out. Samples of PFAS-free flame-resistant polymer need to first be obtained and 
parts extruded for testing. Some materials may prove to be unsuitable, but if any meet 
COCIR’s members’ specifications, they can be assessed and tested in medical devices. Re-
approvals will also be required. The timescale is uncertain because at present, COCIR’s 
members have not yet identified all of the PFAS-polymer parts that require substitution and 
also obtaining samples of suitable substitutes has not yet been possible.  


The applicable safety standard for flame resistance is IEC 60601-1 for medical devices. In 
relation to fire and flammability, IEC 60601-1 specifies the maximum permissible 
temperatures of devices under certain conditions, such as whether there is skin contact or 
whether contact is likely. In general, fires or escaping flames, which can also lead to 
excessive temperatures, must be avoided. This standard has requirements placed on 
medical electrical equipment, for example, in oxygen-enriched environments (i.e. where 


 
5 https://www.eaton.com/content/dam/eaton/markets/residential/fire-safety/documents/Eaton-Fire-Safety-


season-infographic-EN.pdf  


6 https://www.sciencedirect.com/science/article/abs/pii/S1359836822002530  


7 https://www.3dxtech.com/wp-content/uploads/2021/06/FR_PCABS_SDS_v1.0.pdf  



https://www.eaton.com/content/dam/eaton/markets/residential/fire-safety/documents/Eaton-Fire-Safety-season-infographic-EN.pdf

https://www.eaton.com/content/dam/eaton/markets/residential/fire-safety/documents/Eaton-Fire-Safety-season-infographic-EN.pdf

https://www.sciencedirect.com/science/article/abs/pii/S1359836822002530

https://www.3dxtech.com/wp-content/uploads/2021/06/FR_PCABS_SDS_v1.0.pdf
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patients receive oxygen) or the fire resistance of housings. This standard also formulates 
special requirements with regard to accompanying documents, power supply, housing 
structure and isolating device. 


For electrical and electronic medical devices, the common harmonised EU standards are: 


• EN50575 (Electrical cables permanently installed, and subject to the Construction 
Products Regulation (CPR)) EN 50575 is a regulation which brings together common 
classification, criteria, and monitoring requirements to form seven ‘Euroclasses’. These 
classes have fire performance assessment processes based on EN 60332-1-2, EN 50399 
and EN ISO 1716. There are additional tests for Smoke Production, Flaming Droplets and 
Acidity. 


• EN 60950-1 Information technology equipment 


• EN 60065 Audio, video, and similar electronic apparatus 


• EN 60335-1 Household and similar electrical appliances 


The tests used for meeting the fire safety requirements of electrical and electronic 
equipment to EN 60950-1 and EN 60065 are the flammability tests to IEC/EN 60695-11-10 
(UL94) (HB-V2-V1-V0) and IEC/EN 60695-11-20 (UL94) (5VA-5VB) and in addition the needle 
flame test to EN 60695-11-5. 


The tests used for appliances to EN 60335-1 are the glow wire tests to: 
 
• 60695-2-10 Glow-wire apparatus 


• 60695-2-11 Glow-wire flammability test for end products (GWT) 


• 60695-2-12 Glow-wire flammability index test for materials (GWFI) 


• 60695-2-13 Glow-wire temperature test for materials (GWIT) 


 
For cables, there are a series of ‘Euroclasses’ for the cable, which determine how and where 
it can be used. This is assessed on the outcomes of the following test methods: 
 
• EN ISO 1716 A method for the determination of the gross heat of combustion (QPCS) of 


products at constant volume in a bomb calorimeter 


• EN 50399 Burning behaviour of bunched cables 


• EN60332-1-2 Fire test on a single cable 


Because COCIR’s members products are sold internationally, compliance with other 
standards are also required to ensure fire safety: 


• UL94 Flammability tests of plastic materials for parts in devices and applications 


• UL 1581 Reference standard for electrical wires, cables, and flexible cords 


• UL 1694 Standard for Tests for Flammability of Small Polymeric Component Materials 
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• UL 2556 Wire and cable test methods 


UL 60601-1 (previously UL 2601-1) is the U.S. national standard for safety testing electrical 
medical devices. The standard is based on IEC 60601-1 with U.S. national differences. These 
differences are the broadest and most detailed of all the national deviations to IEC 60601-1, 
and include implications on flame resistance. The differences arise for a variety of reasons 
(see Table II), including UL requirements for recognized components dealing with fire, 
shock, and safety hazards. These differences address components that do not have a 
harmonized IEC component standard. The deviations are identified in UL 60601-1 as “DC 
national differences”. 


The international base standard, IEC 60601-1, does not call out requirements for 
flammability for polymeric materials. However, the U.S. national deviation in UL 60601-1 
refers to the “Standard for Polymeric Materials—Use in Electrical Equipment Evaluations,” 
UL 746C which describes polymeric materials in detail. The general flammability testing 
requirements in the US are UL 94 – Standard for Tests for Flammability of Plastic Materials 
for Parts in Devices and Appliances. The U.S. national differences in UL 60601-1 require a 
minimum flame rating of UL 94V-2 for transportable equipment and UL 94V-0 for fixed or 
stationary equipment. If the fire enclosure is sourced by circuits limited to less than 15 W, 
flammability requirements are not required. 


For existing equipment, currently in service and being manufactured, parts as originally 
designed and validated for use, will need to continue to be available throughout the life of 
the equipment to maintain the existing validation for the equipment. Cost of revalidation 
of existing equipment for new parts (i.e. of a different design owing to substitution of a 
substance) is normally too high, and not justifiable, resulting in reduction in life of the 
medical equipment in service, which adds cost and disruption to currently extremely 
stretched MRI, CT, and other services. 


3.3 Dry bearings and gear wheels 


Medical devices are designed for continuous use for many years with minimal need for 
preventive maintenance as patients cannot be diagnosed or treated while maintenance is 
carried out. Many types of medical imaging and radiotherapy devices have bearings and 
gear wheels to allow parts to move easily and smoothly, such as robotic arms and rotating 
parts of MRI and CT. Fluoropolymers, such as PTFE are often the technically optimal choice 
for these applications as fluid lubricants (oil or grease) are not needed due to the very low 
coefficient of friction of fluoropolymers. As shown above in Table 3, fluoropolymers have the 
lowest friction coefficient of 0.1 or lower, whereas all other polymers have higher values. 
Polyethylene is one of the lowest friction options of the PFAS-free polymers with a 
coefficient of at least 0.2, which is at least double that of fluoropolymers8. One publication9 
states that PTFE has the lowest static friction coefficient of any polymer (from stationary to 
moving) of 0.05. Bearings and gear wheels are designed to last the lifetime of the medical 
device and if liquid lubricants can be avoided, this reduces the need for downtimes for 


 
8 More details are outlined within 


http://www.appstate.edu/~clementsjs/polymerproperties/$p$lastics_$f$riction$5f$w$ear.pdf  


9 https://www.researchgate.net/figure/Comparison-of-Teflon-friction-coefficients-at-normal-pressures-of-129-
and-387-
kPa_fig3_241035366#:~:text=The%20coefficient%20of%20friction%20for,also%20nearly%20equal%20%5B16%5D. 



http://www.appstate.edu/~clementsjs/polymerproperties/$p$lastics_$f$riction$5f$w$ear.pdf
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maintenance. Bearings and gear wheels will suffer from wear, but this can be minimised by 
the choice of materials and design. If medical device manufacturers have to find substitutes 
for PTFE, then their choices are limited: 


• PFAS-free polymers – all are likely to wear more rapidly as they have higher friction 
coefficients. Increased friction generates heat which could cause over-heating resulting 
in seizure which will destroy the bearing or gears. 


• Leaded copper alloys – these can be used without lubricants or with only small amounts 
that last a long time, but lead is not permitted in medical devices by the RoHS Directive. 


• Metal parts with lubricating grease or oil – This would require a total redesign and 
extensive testing to determine:  


a) The design needs to stop start frequently. It is a highly challenging to ensure 
lubrication when parts are frequently stationary because lubricant flows 
away from the bearing surfaces while the equipment is not moving. As a 
result, there may be no lubricant present for a short period when movement 
starts, and this will increase the wear rate and any wear particles will disperse 
into the lubricating grease or oil causing it to be less effective. 


b) A suitable maintenance schedule that gives an acceptable lifetime without 
an increased maintenance frequency. 


c) How to avoid oil and grease contamination in the hospital. 
d) If the design has a suitably long lifetime of at least 15 years and ideally longer. 


Substitutes to PFAS are therefore all inferior, which is why PTFE was originally chosen. It will 
therefore be difficult to identify materials and designs that give reliability and performance 
that are acceptable to medical device Notified bodies who will be asked to approve the new 
designs. 


3.4 Ultrasound TEE probe bending neck sheath 


One essential use of PFAS polymers is for flexible sheaths that cover the mechanical 
linkages and electric cable bundles in the articulatable region of Transesphageal 
Echocardiography (TEE) ultrasound transducers that are inserted into the oesophagus, via 
the larynx, of patients to obtain real-time images, doppler based blood flow and functional 
assessment measurements of the human heart. These covers have many essential 
requirements as follows: 


• Electrical insulation to meet Body-Floating (BF) rating (as defined by EN 60601-1). 


• Mechanically flexible. The transducer must be positioned in a manner relevant to the 
heart to acquire images and doppler traces to assess cardiac disease. The transducer 
must maintain positive contact with the oesophageal wall or fundus in the transgastric 
position such that acoustic energy can flow from and back to the transducer. Any 
changes in acoustic impedance in the acoustic path, such as imaging through air, will 
be deleterious on the ability for the transducer to image.  


The position of the transducer and contact forces are maintained by a control 
mechanism that is located proximally to the transducer tip in a manner similar to a 
gastroendoscope. High flexibility with low control wheel resistance of the flexible region 
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of the transducer is paramount so that the physician performing the TEE study uses 
tactile feel of the distal tip to determine the appropriate amount of force to position and 
maintain good acoustic contact while not applying excessive force that could cause 
oesophageal trauma or injury. The flexibility of the bending neck sheath is a primary 
factor in determining the tactile response to the overall transducer. 


• Low friction resistance. As stated above (in Table 3), PFAS polymers have the lowest 
friction coefficient. 


• Highly resistant to cut through from patient’s teeth and surgical instruments (they are 
often pre-cleaned with instruments such as hypodermic needles, scissors, or scalpels). 


• Biocompatible. The transducer including the sheath is inserted into patients’ bodies and 
so must not leach out chemicals that are harmful or might cause sensitisation. This 
includes substances that are either additives in the polymer or have been absorbed 
during sterilisation cleaning. This eliminates the use of most PFAS-free polymers as 
water absorption of most are much higher than PFAS (as shown in Table 3). 


• Must be resistant to a wide variety of cleaning, disinfection and sterilization agents 
including enzymatic cleaners, glutaraldehyde, ortho-phthalaldehyde (OPA), peracetic 
acid, and Ultraviolet light (UV-C), often in automated cleaning systems that operate at 
high temperature (e.g. up to 120°C). 


• Durable enough to last for the intended multi-use life of a TEE transducer. 


All COCIR members who produce this type of device have to use PFAS polymers for this 
type of application. One of these manufacturers has searched for a suitable PFAS-free 
substitute but has found that there are no PFAS-free polymers that match all of the above 
list of essential requirements. Substitution is therefore currently impossible. 


3.5 Dry X-ray imaging films 


Many hospitals in the EU use dry imaging film for X-ray examinations. These films rely on 
PFAS to obtain the required high-quality images. Without these films, hospitals with X-ray 
equipment that use these films will not be able to obtain X-ray images of their patients if 
PFAS is restricted without a derogation. Films are produced with several PFAS as described 
in Table 1 and are needed to provide all of the following essential properties: 


• Surface tension control of coating liquid as a coating aid, 


• Stabilization of dispersion of hydrophobic functional materials as an emulsion 
dispersant, 


• Adjusting the charge of the coating film and suppressing static as a conductive material, 


• Providing smoothness on the surface of sensitive materials as a lubricating material, 


• Adds antifouling property to the surface as a surface modifier. 


X-ray film manufacturers have not been able to identify PFAS-free substitutes that provide 
all of the above properties. 
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4 QUANTITIES OF PFAS USED IN MEDICAL IMAGING AND 
RADIOTHERAPY PRODUCTS 


Determination of the quantity of PFAS used in medical imaging and radiography 
equipment requires knowledge of all uses. As yet this assessment is still not complete and 
is not expected to be available for at least one year and may take at least 3 years to complete. 


Under the assumption that everything that could be PFAS was considered as PFAS, in Part 
I COCIR estimated 300g of PFAS fluoropolymers is used in big scanners such as CT, MRI, 
PET etc. and Linear Particle Accelerators (LINACS). As demonstrated below, with new 
information, COCIR has been able to recalculate the quantity more accurately. Only small 
amounts are used in devices such as Ultrasound and in most types of X-ray imaging devices, 
whereas large angiography systems with robotic arms and MRI, where PFAS is used in large 
cable assemblies, contain larger amounts of PFAS. The initial estimate given in Part I 
resulted in a total comprised between 3 and 10.6 tons of PFAS used in the sector in Europe 
every year, with most being in the form of fluoropolymers. 


Considering the quantitates reported in the restriction proposal, in Part I we stated that 
COCIR accounts for a 0,0012% of the total manufacture and uses of PFAS in Europe and 
0,02% of the use in the medical devices sector (using the worst-case scenario). 


Further research by COCIR members is being carried out to determine the quantities of 
PFAS in their products, but as explained in section 2, this is not yet complete. However, some 
COCIR members have determined that some products contain more than the initial 300g 
estimate and some types contain much less. The most PFAS in a medical imaging device is 
about 10kg (special case of very large cable assemblies) whereas the least is probably less 
than 10 grams. The types of equipment that contain the largest quantity of PFAS are the 
largest and most complex types which are sold in relatively small numbers whereas the 
smaller simpler products with much less PFAS tend to have much larger sales. Therefore, 
the total quantity of PFAS in new products sold in the EU annually has been estimated as 
follows: 


• Assume that CT, MRI, PET, and the most complex types of X-ray equipment contain on 
average 5kg PFAS. 


• Assume that other types of X-ray and ultrasound equipment contain about 100g and 10 
grams of PFAS respectively. 


• Annual sales of medical imaging and radiography equipment have been estimated by 
COCIR using published data and confidential data from its members. 


Based on the above assumptions, the total annual amount of PFAS per year is now 
estimated to be about 26.3 tonnes or 0.003% of all PFAS used in the EU10. 


5 ESTIMATED TRANSITION TIME TO PFAS-FREE ALTERNATIVES 


COCIR members believe, based on the methodology and analysis provided in Part I that a 
derogation for medical imaging and radiotherapy devices is required and the minimum 


 
10 COCIR has used the estimated total quantity of 837,000 tonnes of PFAS provided in the Annex XV report. 
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technical period is 13.5 years. However, in addition, this would be acceptable only if there is 
a mechanism put in place in the derogation text for a mandatory review by the European 
Commission of the derogations with clear timelines and with the possibility of extensions 
for some applications where evidence is provided to justify an extension of the expiry date. 
COCIR members know that substitution is currently not possible for many of their current 
uses due to the lack of PFAS free parts and components. As such they are not able to start 
working on PFAS replacement. It seems certain that after 13.5 years COCIR will be aware of 
certain applications for PFAS that an additional derogation period will be needed to allow 
the continued sale of medical devices. This mechanism, such as a review followed by 
amending the REACH Regulation, must result in new derogations in force before the 13.5 
year after EIF period expires. 


One major issue for medical device manufacturers is that before they can start the redesign 
process described above, suitable PFAS-free components and materials will need to be 
developed and commercially available. COCIR is aware that the electronics and 
semiconductors industries, as well as the industries for many other types of components 
(such as batteries) need a considerable time period to develop substitutes and will be 
requesting derogations of 13.5 years or longer. This is likely to mean that COCIR’s members 
will be forced to follow the timescale shown below: 


  


The above is a worst-case scenario as medical device manufacturers will start looking for 
substitutes as soon as the final version of the PFAS restriction is confirmed. However, COCIR 
believes that for most medical imaging and radiotherapy products, the above timescale is 
reasonable and will be needed for many types of products. It will be essential that further, 
more specific derogations can be requested and adopted where substitution proves not to 
be possible. As a result, it is essential that the EU carry out a review before the suggested 
initial 13.5-year derogations end (early enough to amend the legislation before derogation 
expiry). Such that they are able to determine the time needed to complete substitutions 
and to amend the legislation. This will allow these newly identified additional derogations 
to be adopted before the initial derogations expire.  


Alternatively, inclusion of medical devices in the scope of the restriction could be postponed 
until all types of substitute components and materials have been developed and are freely 
available, although sufficient time will still be needed for redesign, testing and approvals. 


6 SOCIO ECONOMIC IMPACT ASSESSMENT - IMPACT ON 
AVAILABILITY OF MEDICAL DEVICES AND HEALTHCARE IN 
THE EU 


Hospitals use the most suitable imaging technique to diagnose and treat patients. Some 
diagnostic and treatment procedures have been developed using one specific type of 
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medical imaging device and this includes many types of ultrasound imaging equipment as 
well as MRI, PET, CT, etc. Therefore, if, for example, a hospital’s ultrasound machine that is 
used for these types of medical procedure were to fail, due to a part that contains PFAS, 
after PFAS is restricted without a derogation, the hospital could not repair or replace their 
machine. This loss of a device will not only affect patients who need this device to be used 
for their treatment, but also the hospital staff who use it, who may lose their jobs.  


The proposed restriction of PFAS in the EU would, without the derogations requested in 
this submission, have severe negative effects which will include the following: 


• Harm and potentially deaths of EU patients from a lack of availability of medical devices.  


• Increased costs for EU hospitals and clinics. 


• Loss of competitiveness for EU manufacturers and refurbishers of medical devices. 


• Loss of EU jobs. 


Each of these are described below. 


6.1 Extension of the MRI calculation to other imaging modalities 


The calculations for MRI in Part I, which were based on EU sales of MRI and numbers of 
scans carried out, can be performed for Computer Tomography (CT) and X-ray Angiography 
as COCIR has been collecting sales numbers of such modalities in units (not just market 
value) and data about density of the installed base. For other modalities such as PET and 
SPECT, ultrasound, general radiology, mammography, or fluoroscopy COCIR is not able to 
perform similar simulations, although we do not expect results to be dissimilar. 


If PFAS is banned as proposed but without a derogation for medical imaging and 
radiotherapy equipment, as requested in this submission, all COCIR members have stated 
that they will not be able to sell at least 95% of their products in the EU until new re-
designed products have been developed, tested, and approved. This will include 
radiotherapy, MRI, CT, PET, SPECT, all types of X-ray and ultrasound imaging. With no sales 
possible, EU hospitals and clinics will be affected in several ways: 


• They will not be able to buy new or refurbished products to be able to treat existing and 
new patients. Hospitals in all EU states have growing waiting lists and so need to 
increase the number of available medical imaging and radiotherapy equipment that 
they have available, especially radiotherapy, MRI, PET and SPECT and CT. Lack of 
availability will have a negative impact on EU patients. 


• Hospitals will not be able to replace older equipment with new state-of-the art models. 
Typically, MRI, CT, etc., are replaced by hospitals after about 10 years because the 
performance of new designs gives superior diagnosis and treatment with better 
outcomes for patients. As a result, they will be forced to use their older equipment for 
longer than is desirable, and this will have a negative impact on patients’ treatment. 
Leasing or the loan of equipment would also not be permitted by a REACH PFAS 
restriction. 
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• As with all electrical products, medical devices sometimes fail and need to be repaired. 
Some parts wear out and faults sometimes develop, especially when the equipment is 
relatively old and nearing the end of its normal lifetime. If a part needs to be replaced by 
one that contains PFAS or is made in the EU with PFAS, this will not be possible and so 
the medical device could not be repaired. Repairs are the first choice of hospitals who 
cannot afford to replace all of their defective equipment. As no new equipment will be 
available, the net results will be a decrease in the number of medical imaging and 
radiotherapy products in hospitals available to treat patients. 


The impact of the proposed restriction will vary depending on the type of medical device. 
Newer advanced technologies such as radiotherapy, MRI, PET and SPECT and CT are 
required at higher volumes in EU hospitals in order to treat an ever-growing list of patients, 
reduce waiting lists and improve patient outcomes, but manufacturers will not be able to 
supply these products. Older types of medical device, such as most types of X-ray imaging 
and ultrasound will normally be expected to be replaced when they become too old to be 
reliable or because their performance cannot match newer models. However, some new 
devices will also be required as demand for treatment continues to increase in the EU. It is 
difficult to estimate the future impact from the proposed restriction on patients as future 
sales are affected by all of the above factors, as well as economic factors. It is also not known 
whether there is spare capacity in some EU States. This seems to be unlikely, as waiting lists 
are growing throughout the EU, although a lack of medical technicians may also be a 
limitation.  


Considering that CT, ultrasound, and X-ray devices are even more numerous in Europe than 
MRI, with far more examinations per year. It is hard to estimate if the impact of reduced 
availability of equipment can be partially supplemented by a higher use of the existing 
installed base. Unfortunately, recent data on waiting times for diagnostic examinations in 
Europe is pointing to a fairly different picture, where existing equipment is already being 
used at maximum capacity and so any decrease in availability will have a negative effect on 
EU patients’ health. 


Despite the uncertainties described in Part I of this submission, COCIR has attempted to 
estimate the possible future impact of the proposed restriction on the provision of 
treatment using the types of medical imaging device manufactured by its members, using 
two calculation methods.  


Method 1 


Using method 1, the impact is shown below as the number of diagnoses / treatments that 
may not be carried out between 2026 and 2040 if no PFAS derogation is granted. This is 
estimated using the MRI calculations shown above and data from NHS England11 on the 
numbers of diagnostic procedures carried out in England in 2019 (the last year before 
COVID 19)12. This data shows that there were 44.9 million examinations in 2019 for a 


 
11 This data is used here because NHS England publishes detailed data on the numbers of examinations of each 


type that are carried out each year. Although the UK is no longer in the EU, it is likely that the ratio of types of 
examination are not very different to the EU average (No EU data of this type appears to be available). 


12 https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2020/10/Annual-Statistical-Release-2019-20-
PDF-1.4MB.pdf  



https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2020/10/Annual-Statistical-Release-2019-20-PDF-1.4MB.pdf

https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2020/10/Annual-Statistical-Release-2019-20-PDF-1.4MB.pdf
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population of 56.3 million.  


• Standard X-ray (excludes CT) 51.7% 


• Diagnostic ultrasound  22.9% 


• CT     13.4% 


• MRI    8.5% 


• PET and SPECT   0.55% 


The percentages across the EU will not be identical to England but are likely to be similar. 
Also, the EU’s population in 2019 was 448 million at the end of 2019. 


Table 4. Method 1: Total number of diagnostic procedures that could not be carried 
out in the EU between 2026 and 2040 if there is no PFAS derogation. 


Modality Assumed 
proportion of 
examinations, 
based on NHS 
England data 


Patients treated 
per year by one 
device 


Total number of procedures 
that would not be carried out 
without a PFAS derogation 
over 15 years (2016 to 2040) 


MRI 8.5% 4000 – 6000(a) 474 million to 710 million (from 
section 4.3 of Part I) 


CT 13.4% 6000 – 17000(a) 1,121 to 3,171 million 


PET / SPECT 0.55% 2000 – 2500(a) 15 to 19 million 


Other X-ray 51.7% 2800(b) 2,015 to 2,018 million 


Ultrasound 22.9% 1000(c) 319 million 


Total   3.95 to 6.24 billion 


a = Data from COCIR members 


b = Estimate assuming 1 examination takes 1 hour, used 6 days/ week and 9 hours per day 


c = Estimate from the European Society of Radiology group of ultrasound in Europe13 


Using this estimation method, the total number of examinations that may not be carried 
out in the EU during the period 2026 to 2040 due to hospitals not being able to buy new or 
replace their medical imaging equipment is 3.95 to 6.24 billion or 263 to 415 million per 
year on average during this period.  


 
13 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3731462/  



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3731462/
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Method 2 


As these totals are surprisingly large, an alternative method has been used for comparison. 
This method determines the number of examinations that cannot be carried out due to 
medical imaging equipment reaching end-of-life but cannot be replaced. In 2026, we 
assume the stocks will be similar to the current quantity. In 2027, and each subsequent year 
until 2038, it is assumed that 5% of the stock will reach its end-of-life14. This is a lifetime of 20 
years, which is longer than most hospitals use of medical devices This is because equipment 
is likely to develop faults that cannot be repaired due to an inability to supply parts 
containing PFAS or there are no parts available for such old machines. If we use only the 
minimum number of examinations that are typically achieved by each medical device per 
year from Table 4, the calculated numbers are as follows (with three example years plus 
totals assuming 5% disposal per year and a comparison with 3% and 7.5%): 


Table 5. Method 2: Estimates of the numbers of examinations that cannot be carried 
out 2027 to 2038 due to a PFAS restriction with no derogations. 


Modality Number if 5% reach end-of-life each year 
(millions) 


3% 
disposal 
per year 


7.5% 
disposal 
per year 


2027 2033 2038 Total 
2027 to 


2038 


2027 – 
2038 


(million) 


2027 – 
2038 


(million) 


MRI 2.08 14.6 22.9 152 91 228 


CT 2.25 15.8 24.8 164 98 246 


PET / 
SPECT 


0.1 0.7 1.1 7.3 4.4 11 


Other X-
ray 


6.7 46.7 73.4 487 292 731 


Ultrasound 12 84 132 876 526 1126 


Total 
(million) 


23.1 162 254 1687 1012 2361 


Stocks of MRI, CT, PET, and SPECT are data published by EUROSTAT15. Stocks of other X-ray 
equipment is estimated from COCIR’s confidential data and stocks of ultrasound machines 


 
14 Most medical imaging devices are designed to be used for at least 15 years. For this calculation COCIR has 


assumed that older equipment will be less reliable so that by 20 years on average, a significant proportion will 
develop unrepairable faults (as spare parts with PFAS cannot be used). 


15 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_resource_statistics_-
_technical_resources_and_medical_technology  



https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_resource_statistics_-_technical_resources_and_medical_technology

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Healthcare_resource_statistics_-_technical_resources_and_medical_technology
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is based on an assumption that on average EU hospitals each have 10 machines16 and there 
are 15,000 public hospitals in the EU17 plus another 9000 private hospitals.  


The results with method 2 are smaller than method 1 but method 2 assumes the minimum 
number of examinations carried out per year by each machine, and it assumes a disposal 
rate that is lower than is currently carried out where the lifetime of most machines is about 
15 years including by second users. Method 2 also excludes purchase of new machines that 
would increase the EU stock, which would be very significant for MRI, CT, and PET/SPECT, 
but less significant for X-ray and ultrasound. COCIR therefore expects the true total to be 
somewhere between those of the two methods so will be in the range: 


• Ca. 1 to 6 billion examinations over 15 years, or 


• Ca. 90 million (based on 5% disposal per year) to 400 million examinations per year on 
average during the 15-year period. 


Whatever the exact calculated impact of this restriction, if there is no derogation, the 
number of patients who will be examined by these techniques each year will decrease very 
significantly. These numbers will not recover until new PFAS-free models are developed and 
approved for sale in the EU. Note that these numbers do not include medical procedures 
that cannot be carried out due to a shortage of contrast agents as described in section 2.7. 


The impact on radiotherapy is described below in section Error! Reference source not 
found.. 


6.1.1 Limitations of the methodology 


The forecast of MRI sales and the expected development of the installed base are based on 
expert opinions and simple linear extrapolations. It is possible that sales, and in particular 
the installed base (the number of medical imaging devices that are installed in EU 
hospitals), will stabilize at a certain point due to the finite number of hospitals and clinics in 
the EU (at around 24K hospitals each with one MRI installed18, (figure 4-4 of our Part I 
submission is reproduced below). The actual number of installed MRI may however not level 
off if current research into prostrate cancer screening using MRI19 is successful and is 
adopted in the EU as this will require many more MRI. MRI screening for prostrate will not 
however be possible if MRI cannot be sold in the EU due to a PFAS restriction. 


 
16 Estimated from data in https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3731462/  


17 http://www.hope.be/wp-content/uploads/2015/11/79_2009_OTHER_Hospitals-in-27-Member-States-of-the-
European-Union-eng.pdf  


18 https://www.statista.com/forecasts/1166223/hospital-count-forecast-in-europe  


19 https://www.bbc.co.uk/news/health-66507893  



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3731462/

http://www.hope.be/wp-content/uploads/2015/11/79_2009_OTHER_Hospitals-in-27-Member-States-of-the-European-Union-eng.pdf

http://www.hope.be/wp-content/uploads/2015/11/79_2009_OTHER_Hospitals-in-27-Member-States-of-the-European-Union-eng.pdf

https://www.statista.com/forecasts/1166223/hospital-count-forecast-in-europe

https://www.bbc.co.uk/news/health-66507893
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However, older MRI will become obsolete /malfunction and need to be replaced by new or 
refurbished MRI scanners and this would not be possible if MRI sales are prevented by a 
PFAS restriction that is adopted without a derogation for medical imaging and 
radiotherapy equipment. 


Publicly available data about usage of imaging equipment reports the number of 
examinations in EU, and not the number of patients. We assumed that “1 examination” = “1 
patient” which is probably an overestimation with some patients needing more than one 
examination. The NHS England data used for method 1 is also for examinations, not the 
numbers of patients and some patients will experience multiple examinations during a 
year. 


We also assumed equipment will be used at full capacity despite the increase in the 
installed base, in particular in the business-as-usual scenario. The assumption seems to be 
justified at least for the coming years, but it is hard to estimate how the situation of 
healthcare could be the closer we get to 2040.  


The correlation between cancer mortality and equipment density is very weak, due to the 
many influencing factors that affect survival and the limited variability in density in the EU. 
However, qualitatively, it is known that cancer outcomes are improved by early diagnosis 
and treatment and so any effect that delays diagnosis, will inevitably negatively affect 
mortalityError! Bookmark not defined.. 


One other important assumption is that most types of medical imaging equipment will be 
PFAS-free and approved for sale in the EU within 13.5 years after EIF. This may be over-
optimistic as COCIR’s members do not currently know of suitable substitutes for most 
current applications. If this work takes longer, more patients will be affected by a shortage 
of equipment, there will be longer delays and so logically, more cancer deaths could occur. 


6.1.2 Conclusions 


As already explained, COCIR notes that these estimations are based on broad and rough 
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assumptions and that the real impact could be one or more orders of magnitude lower. 
Nonetheless it is certain that: 


• The restriction will negatively affect access to healthcare, in particular imaging 
diagnostics and radiotherapy. 


• Several million, probably hundreds of millions of patients will be negatively affected 
depending on the time granted for a derogation considering all imaging modalities 
together. 


• The longer the time allowed for companies to transition to PFAS free solutions, the lower 
will be the predicted impact on patients in the EU. 


• The artificially induced scarcity of medical imaging and RT devices will exacerbate the 
already serious problems healthcare systems are facing in the EU with excessively long 
waiting times that translate into inferior healthcare and a higher excess death rate. 


Considering the recent MDR experience, described in Part I, and the current difficulties 
being experienced by national healthcare systems, COCIR believes that a 13.5 year 
derogation period plus a review that considers additional specific derogations could be the 
best solution as it will ensure the phase out of PFAS where technically possible with the 
most limited impact on access to healthcare and on the health of patients. 


6.2 Impact on competitiveness of EU manufacturers 


There are at least 17 manufacturers of medical imaging and radiotherapy products globally 
although most only make some types of these products. For MRI, there are at least 7, of 
which three manufacture in the EU. The table below gives the minimum number20 of global 
manufacturers for each type of medical device and how many of these manufacture 
products in the EU. Some of these manufacturers are not COCIR members so there is 
uncertainty of where some companies manufacture. 


Table 6. Numbers of manufacturers of medical devices and the number who 
manufacture in the EU. 


Type of medical device Minimum number of 
global manufacturers 


Number of EU 
manufacturers 


MRI 9 3 


CT 6 2 


X-ray 11 4 


Ultrasound >10 At least 3 


PET and SPECT 6 1 - 2 


 
20 These are the numbers that COCIR is aware of, however, in some cases there may be more. 
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Type of medical device Minimum number of 
global manufacturers 


Number of EU 
manufacturers 


Radiotherapy 8 3 


Particle therapy 2+ 1 


 


If the PFAS restriction is adopted without a derogation for medical imaging and 
radiotherapy equipment, none of these medical devices can be manufactured or 
refurbished in the EU. Sales of machines will also not be permitted in the EU but new and 
refurbished machines that are manufactured outside of the EU can continue to be sold to 
countries without PFAS restrictions. This will put manufacturers who produce products 
within the EU at a very significant competitive disadvantage compared with their non-EU 
competitors. EU manufacturers will not be able to manufacture any products, so will have 
nothing to supply to non-EU customers whereas their non-EU competitors who produce 
products outside of the EU can continue to operate normally outside of the EU.  


 EU based manufacturers Manufacturers located 
outside of the EU 


Hospitals in the EU No production possible Production is possible but 
no sales to EU hospitals 
permitted as products 
contain PFAS. 


Hospitals outside of the EU No sales as production in 
the EU is not possible 


Production is possible and 
sales will be permitted as no 
restrictions exist. 


Figure 3. Effect of PFAS restriction on EU based manufacturers competitiveness 


COCIR’s members estimate that PFAS-free products will not be available to sell for at least 
8 - 10 years in which time, they will have almost no income from the EU market, so there is 
a significant risk of bankruptcy. 


6.3 Loss of EU jobs 


COCIR members have determined that all medical imaging and radiotherapy products 
contain PFAS and so cannot be manufactured in the EU once these substances are 
restricted. If there is no derogation to allow time for redesign, testing and approvals, the 
employees in EU factories who manufacture the current range of products as well as those 
that refurbish in the EU will become redundant. Other job roles will also become redundant 
such as sales, marketing warehouse staff, etc., as well as jobs at EU suppliers if no products 
can be made or sold in the EU. COCIR has not been able to determine an accurate total 
number of job losses from its members or their suppliers but has estimated that this will 
affect at least 100,000 EU employees (excluding component suppliers). For example, one 
COCIR member that manufactures medical imaging and radiotherapy equipment in the 
EU has stated that there would be over 3000 job losses from one medical imaging product 
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type which could not be made in the EU plus many more losses from manufacturing MRI 
and other types of equipment. At least seven companies manufacture medical imaging and 
radiotherapy equipment in factories in the EU. Several companies refurbish medical devices 
in the EU, but this will not be possible if PFAS is restricted without a derogation. COCIR 
estimates that this would result in many hundreds of EU job losses.  


The total EU job loss may be as high as 160,000 jobs as MedTech Europe estimate that there 
are 800,000 medical device workers21 in the EU, of which 20% are involved in medical 
imaging and radiotherapy equipment.  


Job losses by hospital staff could also occur. It is unclear how many job losses would occur 
as currently there is a severe shortage of many types of medical staff in the EU, but if medical 
imaging devices at hospitals fail and can’t be replaced, the staff that use them may no 
longer have a job. This would affect jobs such as radiologists, sonographers, cardiologists, 
anesthesiologist, and potentially other roles. COCIR estimates that in total, there could 
eventually be more than 1000 medical staff job losses if PFAS is restricted without a 
derogation. 


6.4 Costs incurred by manufacturers 


COCIR has surveyed its members to determine the expected costs of this proposed 
legislation. Costs will include: 


1) Redesign, testing and approvals of medical imaging and radiotherapy equipment, 
2) Lost sales by EU manufacturers for their non-EU markets (as described in section 


6.2), 
3) Costs from disposal of components and parts that cannot be used, and 
4) Suppliers costs. 


The cost of all medical imaging and radiotherapy equipment redesign, testing and 
approvals is very uncertain because all current uses of PFAS have not yet been identified 
and the difficulty of substitution is not yet known.  


One example of likely costs is for the cable assembly of angiography robotic arms. This is 
predicted to take two experienced engineers five years at a cost of €1.5 million which relates 
to only one part of the angiography system. Another example is the cable assembly to low 
temperature superconducting magnets of MRI scanners. This is a very demanding 
environment and so it is expected that at least four full-time trained and experienced 
engineers will require 10 years, at a cost of €6 million. PFAS is used in many other parts of 
MRI so the total cost for each model will be very large and at least many tens of millions of 
euros. COCIR has estimated the minimum costs of redesign, testing and approvals of 
medical imaging and radiotherapy equipment manufacturers as follows. 


Two scenarios can be considered:  


1. No derogation is granted so manufacturers would need to redesign all products 
simultaneously. This is not a viable option as medical device manufacturers do not 


 
21 MedTech Europe https://www.medtecheurope.org/wp-content/uploads/2022/09/the-european-medical-


technology-industry-in-figures-2022.pdf  



https://www.medtecheurope.org/wp-content/uploads/2022/09/the-european-medical-technology-industry-in-figures-2022.pdf

https://www.medtecheurope.org/wp-content/uploads/2022/09/the-european-medical-technology-industry-in-figures-2022.pdf
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have sufficient numbers of trained and experienced engineers to do this. This would 
therefore take at least ten years, but with no income from the EU market to fund 
this work, many EU companies would be forced to cease trading. 


2. With a derogation, granting manufacturers at least 13.5 years to redesign all 
products. Medical devices are periodically redesigned to improve their performance, 
diagnostic capability, to improve treatment or to reduce treatment costs. This is 
normally carried out one product at a time. With sufficient time allowed to substitute 
PFAS without stopping EU sales, PFAS substitution would be an additional task 
within the product redesign process and so the cost of PFAS substitution would be 
less than option 1 as testing and approvals would be carried out in the normal course 
of innovation. 


COCIR has previously calculated the cost22 of substitution of hazardous substances in 
medical imaging and radiotherapy equipment that were required by the EU RoHS 
Directive. The actual cost that was incurred by COCIR’s members between 2010 and 2021 
totaled €800 million for substitution of ten substances. The substitution of nine of these 
ten substances was straightforward and in most cases the costs were mainly due to one 
substance, lead, especially as solder. In reality, the true cost was much higher as many 
products had to be redesigned because suppliers made essential components such as 
integrated circuits obsolete, due to RoHS, but these redesign costs were not included in the 
above total.  


The cost for PFAS substitution is expected to be much higher because there are many PFAS 
substances and uses and there are technical difficulties as explained above in section 3. It is 
also likely that many components will become obsolete requiring redesign of products. 
Some COCIR members have estimated the costs for substitution of PFAS in a few selected 
uses and these costs range from €3.6 million to replace a cable assembly, to €16 million for 
substitution of certain MRI cables. The likely cost to COCIR’s members therefore for PFAS 
substitution is much higher than for RoHS is likely to exceed several billions euros at least. 


With a 13.5 year derogation, work on substitution would be possible as EU manufacturers 
will be able to continue to operate and fund this work. Without a derogation, most will have 
no revenue and so will have to cease trading. 


Recently a COCIR company estimated the cost of substitution of a lead-free chip set in a 
specific modality due to the decision of discontinuing the product (while medical devices 
were still excluded from the scope of RoHS) as €400 million taking 3 to 4 years as it involved 
full redesign of most of the PCBs. Such costs could not be estimated by COCIR in the study 
run in 201522 and as such increased the expected total cost significantly. 


Companies that manufacturer medical imaging equipment in EU factories will not be 
permitted to make or sell these products (see Figure 3). This will affect sales to both the 
global non-EU and EU markets for at least 8 years and these companies with EU factories 
will have reduced sales for up to 15 years estimated at about €10 billion per year23. 


 
22 Unpublished confidential COCIR report. This is available on request. 


23 COCIR has estimated this approximate total from revenue figures in company annual reports and COCIR’s 
estimates of the proportion of production sites that are located in the EU. This total is for medical imaging and 
radiotherapy only that is manufactured in the EU. 
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Based on previous experience with RoHS and REACH substance restrictions, the value of 
components that become waste can be as much as €100 million or more, depending on 
the transition time and ability to supply these as spare parts. 


Suppliers’ costs are not known to COCIR but are expected to be, in total, very large. Some 
smaller suppliers are likely to cease trading. There is no doubt that component and sub-
assembly suppliers will have very large costs for substitution and testing, but COCIR is not 
able to estimate this cost. Previous experience of EU substance restrictions such as the 
RoHS Directive have shown that costs can be extremely large, although this depends on 
the difficulty of substitution. One study found that the RoHS Directive cost the electronics 
industry $32 billion24 and this was for only the original 6 substances; the proposed PFAS 
restriction will ban many thousands of substances, so the overall cost is expected to be 
magnitudes larger. 


7 PFAS EMISSIONS FROM USE PHASE OF MEDICAL DEVICES 


The forms of PFAS used in medical imaging and radiotherapy equipment are mostly 
polymeric, or as non-volatile additives in polymers, lubricants, or adhesives. Medical 
imaging and radiotherapy equipment operates at ambient temperature in hospitals with a 
few non-relevant exceptions25. At and below ambient temperature, there will be no vapour 
emissions of PFAS during the use of the equipment and fluoropolymers will not decompose 
to form monomers26.  


Micro-particles of polymers can be generated when polymers are abraded and wear. 
However, most uses of equipment by COCIR’s members do not involve abrasion or wear. In 
some of COCIR’s members’ applications bundles of fluoropolymer cables are used in several 
types of medical imaging to make electrical connections to moving parts (as well as hose 
connections) as described in section 2.3 In these applications, the fluoropolymers slide 
against each other but with very low contact force. Fluoropolymers are known to wear if the 
contact force is high and they slide against a material with a high coefficient of friction such 
as metal, but wear can be negligible with low force and two fluoropolymer cables or hose 
sliding against each other. Fluoropolymers are used because of their low coefficient of 
friction which minimises any wear when wires slide against each other as well as other 
properties. As described in section 2.3. COCIR members have designed their products to 
avoid wear so that replacement of wiring assemblies is not required during the lifetime of 
products. COCIR members examine used products when they are refurbished and they are 
not aware that any significant wear occurs. In addition, if any wear were to occur, most uses 
of fluoropolymer wire and hoses are inside enclosures so no particulates can escape. In 
conclusion, therefore, emissions of PFAS during the use phase are not believed to occur. 


 
24 https://www.eetimes.com/the-impact-of-rohs-now-and-in-the-


future/#:~:text=Cost%20of%20implementation&text=(TFI)%20found%20that%20the%20RoHS,billion%20annually
%20to%20maintain%20compliance . 


25 Some parts of MRI are very cold and X-ray tubes can become fairly hot, however no PFAS is used in or close to 
the hot parts of X-ray tubes. 


26 One publication reports no weight loss at ambient and up to 150°C indicating that no depolymerisation occurs. 
Abstract from https://www.sciencedirect.com/science/article/abs/pii/014139109390111U  



https://www.eetimes.com/the-impact-of-rohs-now-and-in-the-future/#:~:text=Cost%20of%20implementation&text=(TFI)%20found%20that%20the%20RoHS,billion%20annually%20to%20maintain%20compliance

https://www.eetimes.com/the-impact-of-rohs-now-and-in-the-future/#:~:text=Cost%20of%20implementation&text=(TFI)%20found%20that%20the%20RoHS,billion%20annually%20to%20maintain%20compliance

https://www.eetimes.com/the-impact-of-rohs-now-and-in-the-future/#:~:text=Cost%20of%20implementation&text=(TFI)%20found%20that%20the%20RoHS,billion%20annually%20to%20maintain%20compliance

https://www.sciencedirect.com/science/article/abs/pii/014139109390111U
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8 ENVIRONMENTAL IMPACT AT END-OF-LIFE AND WASTE 
CONSIDERATIONS 


The medical devices produced by COCIR members are generally long-life items (about 20 
years, and sometimes longer), with a good market for refurbishment and reuse of products. 
COCIR member companies use only very limited quantities of non-polymeric PFAS and 
these are mainly in the forms of flame retarded polymer parts, cured adhesives used in 
components and sub-assemblies. The majority of uses are of polymeric forms of PFAS used 
in their products. No uses by COCIR members of PFAS process chemicals have been 
identified. Small amounts of PFAS additives are used in lubricants although these are 
probably PTFE. 


8.1 PFAS emissions  


Most PFAS emissions are understood by COCIR to occur during the manufacture of these 
substances and their use to manufacture polymers and other chemicals. From a survey of 
COCIR members and their immediate suppliers, it has been established that most of their 
uses of PFAS are as solid polymeric forms (see section 2), mainly in components, cables, and 
sub-assemblies. COCIR’s members do not use gaseous or liquid forms of PFAS and all of the 
solid forms used are not volatile and do not emit vapors at the temperatures at which they 
are used. At the end of life of COCIR’s members’ equipment, PFAS is likely to cause relatively 
small or negligible quantities of emissions compared to the initial PFAS production phases. 
COCIR believes that it will be extremely unlikely, (as discussed in section 7) that any 
emissions will occur from the continued use of existing equipment, repair using already 
manufactured spare parts and disposal at end of life by recycling in the EU and in any event, 
recycling of existing equipment and parts will happen with or without a PFAS restriction. 
PFAS emissions during these lifecycle phases would be negligible in comparison with PFAS 
production emissions and they will quite probably be undetectable.  


COCIR has no quantitative data on emissions, but PFAS polymers and other substances are 
known to be thermally very stable, due to the strength of the C-F bond. PFAS materials are 
not normally heated during medical equipment production27 or use. COCIR is aware that 
medical imaging and radiotherapy equipment is recycled, usually in the EU and only by 
licensed EU recyclers. 


8.2 Impact of spare part availability on environmental fate of 
equipment and risks from manufacturing releases 


COCIR members do not make chemical forms of PFAS, and COCIR’s survey of its members 
has found that they are mainly users only of parts that contain PFAS. COCIR member 
companies intend to substitute for PFAS as soon as possible. The issue of spare parts is, 
however, important. As explained above, spare parts are essential for repair of existing 
medical devices to enable EU hospitals and clinics to continue to treat patients. It is essential 
that spare parts are readily available to ensure that the equipment can quickly be repaired 
and used because while it is not functioning, patients cannot be treated, and delays can 
cause serious harm to EU patients.  


 
27 This is with the exception of soldering, however PFAS polymers are used because they are unaffected by 


soldering temperatures. 
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Spare parts include replacement circuit boards, sub-assemblies, and components and 
these are required by the EU MDR to be identical to the original parts that were used in the 
product when new. If the restriction as proposed is adopted, those parts that contain PFAS 
could not be supplied or used without a derogation. As explained above, equipment made 
by COCIR’s members is often repaired using spare parts recovered from used equipment 
and these parts are also used to refurbish used equipment. Assuming that a derogation for 
medical imaging and radiotherapy equipment is granted, many of these parts and the 
equipment that will be refurbished will have already been manufactured before this 
restriction takes effect. As such there will be little additional PFAS production required and 
so only a small further impact on the environment or health from production of PFAS. 
Already produced parts will reach end of life either A) after they are reused to repair or 
refurbish equipment and this equipment reaches end of life or B) without a derogation, 
they will become waste earlier when PFAS is restricted. Typically, a medical imaging device 
may be refurbished once after being in use for at least 7 years. Recovered spare parts are 
likely to be reused only once. Any emissions from these spare parts will be the same 
irrespective of when they become waste, the only difference is the date when these parts 
reach end of life. 


If new spare parts are needed that contain PFAS, this will only be because PFAS-free “drop-
in” alternatives do not exist, cannot be made or are not available. These parts will be needed 
only to repair existing equipment without which patients cannot be treated and some may 
die.  


8.3 Environmental fate of end-of-life product and associated spares 


Disposal of equipment made by COCIR members is regulated by the Waste Electrical and 
Electronic Equipment (WEEE) Directive (2012/19/EU). COCIR’s members’ equipment is 
valuable metal-rich and so is always recycled to recover the metal content. Due to the heavy 
nature and high value of most of COCIR members’ equipment, almost all is believed to be 
recycled within the EU and the recycling processes used are regulated by EU waste 
legislation, including the Industrial Emissions Directive (2010/75/EU).  


According to several US studies on incineration of PFAS, at the high smelting process 
temperatures used for metal recovery from e-waste scrap, all PFAS would be completely 
destroyed so there would be none or negligible emissions at end of life, although EU 
recyclers are not obliged to monitor PFAS emissions. A US EPA study28 shows that heating 
PFAS for two seconds at 1000°C is enough to completely destroy PFAS. E-waste is usually 
smelted for metal recovery, either to recover steel or copper. Secondary steel smelting is 
carried out at over 1600°C and copper smelters operate at least at 1200°C29. 


Further evidence that all PFAS are destroyed by high temperature incineration is available 
from several recent studies and a recent study shows that no harmful PFAS emissions occur 
with well-run incinerators.30 COCIR’s members’ equipment does not contain volatile PFAS 


 
28 https://www.epa.gov/sites/default/files/2019-


09/documents/technical_brief_pfas_incineration_ioaa_approved_final_july_2019.pdf .  


29 https://www.tf.uni-kiel.de/matwis/amat/iss/kap_a/backbone/ra_1_3.html  


30 Aleksando, K., Gehrmann, H-J., Hauser, M., Matzing, H., Pigeon, D., Stapf, D., Wexler, M. (2019). Waste Incineration 
of Polytetrafluoroethylene (PTFE) to Evaluate Potential Formation of per- and Poly-Fluorinated Alkyl Substances 



https://www.epa.gov/sites/default/files/2019-09/documents/technical_brief_pfas_incineration_ioaa_approved_final_july_2019.pdf

https://www.epa.gov/sites/default/files/2019-09/documents/technical_brief_pfas_incineration_ioaa_approved_final_july_2019.pdf

https://www.tf.uni-kiel.de/matwis/amat/iss/kap_a/backbone/ra_1_3.html
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such as hydrofluorocarbons and so these substances should not cause emissions during 
collection, storage, dismantling or sorting of scrap materials. Electrical equipment recycling 
is efficiently carried out in the EU and strongly regulated by EU legislation. COCIR members 
are aware that most of their medical devices are recycled within the EU when they reach 
end-of-life. EU metal smelters who recover metals from e-waste and operators of 
incinerators are already obliged to ensure that there are no emissions of polychlorinated 
biphenyls, dioxins, furans, and other toxic by-products occur and the high temperature 
process conditions that are required to achieve this may also completely destroy all types 
of PFAS. 


8.4 Fate of end-of-life of waste cable and wire 


Fluoropolymer insulated copper wire is recycled in the EU to recover the copper metal for 
reuse. First the insulation layer is removed to separate quite clean copper. Copper has a 
melting temperature of 1085°C and so at least 1100°C is needed to melt the wire and at this 
temperature, any fluoropolymer insulation residues will be destroyed. The removed 
fluoropolymer is incinerated at high temperature to destroy the PFAS. Publications indicate 
that it is likely that some CF4 may be produced, which is not a PFAS as defined by the 
proposed regulation. Other emissions will be of CO2, water vapor and simple hydrocarbons31. 


8.5 Minimization of release of PFAS from waste and end-of-life 
product 


COCIR’s members take back used equipment from their customers either for 
refurbishment and re-use or for disposal, a strategy that supports the circular economy. 
Collection of a high proportion of many types of medical imaging and radiotherapy 
equipment is currently achieved. As such COCIR’s members can ensure that disposal is 
carried out in the EU according to the requirements of EU legislation, and therefore 
minimise emissions of harmful substances. Hospitals sometimes dispose of their own 
equipment and due to its high value as scrap, this is also recycled in the EU by licensed 
waste recyclers. 


9 DISCUSSION AND CONCLUSIONS 


COCIR members use PFAS in a wide variety of electrical and non-electrical applications in 
the EU. These materials cannot be easily substituted as they form an integral part of the 
medical device. Drop-in replacements do not exist, and inferior substitutes that might be 
regarded as “good enough” for use in low-risk consumer products are not permitted to be 
used in medical devices. Medical devices are subject to specific technical performance 
requirements and medical equipment standards mandated by EU legislation. As such they 
cannot be sold in the EU without Notified Body approval.  


COCIR has surveyed its members to identify which PFAS are used. Many uses have been 
identified but this work is still on-going and COCIR’s members have stated that this will take 
at least three years to complete. COCIR’s members are users of PFAS polymers, polymers 


 
(PFAS) in Flue Gas and Waste incineration of Polytetrafluoroethylene (PTFE) to evaluate potential formation of 
per- and Poly-Fluorinated Alkyl Substances (PFAS) in flue gas, A. Krasimir et.al. Chemosphere 226 (2019) 898 – 906. 


31 https://www.ghd.com/en/about-us/examining-thermal-destruction-for-pfas-waste.aspx  



https://www.ghd.com/en/about-us/examining-thermal-destruction-for-pfas-waste.aspx
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that contain PFAS flame retardants, lubricants, elastomers, adhesives, and coating 
materials that contain PFAS. All of these uses of PFAS are of solid forms that are not volatile 
at the temperatures at which they are used. Initial investigations on substitution of these 
PFAS uses has already shown that drop-in replacements do not exist and for all current 
uses, any substitute material will be inferior and unsuitable. COCIR members have 
determined that their only option for at least 95% of their products and for most COCIR 
members, all of their products would be to stop all sales in the EU and redesign new 
products, unless a suitably long derogation is granted. This is necessary because the EU 
Medical Devices Regulation does not permit the sale of products that could be less safe for 
patients than previous designs of approved products. 


The COCIR assessment of uses of PFAS suggests that substitution of most uses of PFAS may 
be possible in 13.5 years for: 


• Medical imaging and radiotherapy equipment, 


• Associated accessories, and  


• Medical devices that are required to perform imaging and radiotherapy procedures. 


However, it is likely that within this timescale, substitutes for some current uses of PFAS will 
not be found and so more time will be needed. Also, more time may be needed as medical 
device redesign is likely to be delayed by medical device manufacturers having to wait for 
other industry sectors such as electronics and semiconductors to carry out substitution first. 
COCIR understands that many of the suppliers’ industry sectors are requesting derogations 
for 13.5 years, so that suitable substitute components will not be available to COCIR’s 
members for use in their new designs for many years after EIF. Therefore, the requested 
review process foe extending derogations beyond 13.5 years will be essential. 


The following elements, analysed in parts I and II of COCIR’s submission support the request 
for the derogation duration: 


Socio-economic impacts 


Without a derogation for a sufficient number of years, COCIR expects that the technical 
impossibility to substitute all PFAS applications and redesign all models will cause serious 
impacts on the availability of medical devices with the following consequences: 


1. At least 95% of current models of medical imaging and radiotherapy devices will 
have to be withdrawn from the EU market. 


2. Devices being discontinued will have a consequential reduction in access to 
healthcare for hundreds of millions of patients from EIF to at least 2040.  


3. The total reduction in the number of patient examinations is estimated to be in the 
range of about 1 to 6.2 billion over 15 years (until 2040), or on average 66 to 416 million 
per year.  


4. The reduction in equipment density can possibly cause tens of millions of cancer 
patients over a 15 year period not to receive proper healthcare. This may reduce their 
chances for better outcome (see chapter Error! Reference source not found.) at 
least until 2040. A 13.5 year derogation could lower such numbers to a few 
thousands. 


5. The impact on cancer patients is compounded by the recent surge in cancer cases, 
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reportedly by up to 40%, that will require an even larger availability of radiotherapy 
centres. 


6. The already serious problem with waiting times for healthcare getting longer in the 
EU will be exacerbated and add to the negative impacts so far experienced. 


7. The competitiveness of companies with factories located in the EU will be 
significantly harmed as, unlike their non-EU competitors with factories outside of 
the EU, they will not be able to manufacture and sell products to non-EU countries 
that do not have PFAS restrictions. COCIR estimates that stopping production in EU 
factories will cost the EU about €10 billion per year for at least eight years and 
probably permanently as it is likely that companies with EU factories will relocate to 
outside of the EU in order to supply their non-EU customers. This very large loss of 
income could force some EU manufacturers and their suppliers to cease trading.  


8. The cost for substitution of PFAS, with a 13.5 year derogation has been estimated by 
COCIR as several billions of euros. Without a derogation, this work may not be 
possible as there will be no income from sales of medical imaging and radiotherapy 
equipment to fund it. COCIR is unable to predict these costs, but the cost to the 
electronics industry from the RoHS Directive was calculated to be $32billion for six 
substances, the cost for PFAS substitution could be larger. 


9. As EU factories will not be able to manufacture products, there will be at least 
100,000 job losses and up to 160,000 as a worst-case, although this figure excludes 
job losses by suppliers. In addition those EU companies that refurbish medical 
devices in the EU will be forced to stop and this will result in more EU job losses. 
There may even be job losses at hospitals if medical equipment ceases to be usable 
and cannot be repaired or replaced. 


Technical aspects 


1. Identifying all PFAS applications within a global supply chain of 5.000 to 11.000 
suppliers and assess possible alternatives will require many years. Many alternatives 
cannot be tested until COCIR’s suppliers are able to obtain production samples (not 
prototypes as these may be different). COCIR’s members expect that this will take at 
least three years. 


2. An initial review of potential substitutes for current PFAS uses such as cable 
assemblies in angiography systems, ultrasound probe cables or in MRI magnets 
shows that no alternative cable insulation material is available that has all of the 
essential properties and performance of fluoropolymers. It is very likely that no 
suitable drop-in alternatives exist for all types of medical imaging and radiotherapy 
equipment. The only option available to manufacturers if PFAS is banned without a 
derogation, is to stop sales in the EU and redesign their products, which will take 
many years.  


3. As medical imaging and radiotherapy equipment is in scope of the Medical Devices 
Regulation, manufacturers are not permitted to make changes that result in an 
increased safety risk to patients such as if performance or reliability are negatively 
affected by substitution. The inferior but “good-enough” alternatives that may be 
considered acceptable for consumer products will therefore not be acceptable in 
medical devices. 


4. PFAS-free components can be tested and integrated into new designs only once 
they are available. Many of the components will become available just before the 
expiry of applicable derogations (such as for semiconductor processing). If, for 
instance, a derogation of 13.5 years is granted for semiconductors, most likely 
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COCIR’s members will not be able to start testing and designing before that 
expiration date. The design cycle of medical imaging devices is 5 to 7 years while for 
radiotherapy equipment is 9 to 11 years. Timescales are longer if many products need 
to be redesigned as the number of design engineers is limited. 


5. Companies have limited specialised technicians and engineers while having a wide 
portfolio of applications. As already proven under RoHS, redesign takes requires 
significant time and resources. It is not possible to redesign many different models 
in parallel. 


6. For certain applications there may not be alternatives providing the same clinical 
performances even in the expected timeframe, and therefore extension of 
derogations may be required as regulatory approval in the EU (or elsewhere) will not 
be granted for inferior products. 


7. Despite using some of the best substance tracking tools, there are still likely to be 
unidentified uses which will not be discovered by companies until late in the 
substitution process. Even a 13.5-year derogation cannot shield companies and 
healthcare providers from the consequences of suppliers’ mistakes. 


Derogation needs for spare parts 


A derogation is required for at least 13.5 years. In addition, the wording must allow for the 
reuse of spare parts for refurbishment and repair of devices placed on the market before 
the entry into force of the restriction for the sector: 


1. The “repair as produced principle” is essential to allow continued servicing and repair 
of medical imaging and radiotherapy equipment in use at hospitals and clinics in 
the EU and also supports the EU’s circular economy policy. 


2. Refurbishment of medical devices requires spare parts to be available to refurbish 
used devices. As such, the restriction wording must allow for this practice to 
continue delivering affordable healthcare and benefits of suitable equipment. Some 
COCIR members manufacture spare parts for up to 10 years from the cessation of 
production of a type of device. Used parts may be recovered for reuse for even 
longer. 


3. It has been already proven under RoHS, for exemption 31a and 4732 that the reuse of 
spare parts is always better from an environmental perspective than generating 
waste and manufacturing a new one (which may use critical raw materials or other 
SoCs). 


At the end of the derogation period, it seems likely that some uses could be identified for 
which alternatives will not be available, or where the alternatives would be regrettable 
substitutions. In these cases, a mechanism to review newly identified derogations that will 
be needed as well as to extend still required extant derogations would be essential. Also, 
more time may be needed as COCIR members will have to wait for suppliers to develop 
suitable substitutes (during the derogation period) before the medical devices can be 
redesigned. 


 


 
32 More details of 31a are available from https://rohs.exemptions.oeko.info/exemption-consultations/2019-


consultation-1/annex-iv-ex-31a  



https://rohs.exemptions.oeko.info/exemption-consultations/2019-consultation-1/annex-iv-ex-31a

https://rohs.exemptions.oeko.info/exemption-consultations/2019-consultation-1/annex-iv-ex-31a
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10 RECOMMENDATIONS 


COCIR recommends derogating medical imaging and radiotherapy devices: for 13.5 years. 
A review clause should also be included, supposing that 3 to 3.5-years.. are sufficient for the 
evaluation of newly requested derogations and amendment of the REACH Regulation 
before the original derogations expire. 


1. By way of derogation, paragraphs 1 and 2 shall not apply to PFAS for the use 
in medical imaging and radiotherapy devices, their accessories and other 
medical devices required in a modern imaging suite or radiotherapy 
procedures and designed to work in such environments such as contrast 
injectors, patient monitoring, and other ancillary equipment that are needed 
to use these types of medical devices, until 13.5 years after EIF.  


Justification: A derogation for 13.5 years after EIF is needed to allow continued supply of 
medical imaging and radiotherapy (including proton therapy) equipment as well as 
ancillary equipment that is needed to use these medical devices. 


2. Paragraphs 1 and 2 shall not apply to PFAS for the use in new spare parts to 
repair, service, updating of functionalities or upgrading of capacity or 
refurbishment of medical imaging, radiotherapy devices, their accessories 
and other medical devices required in a modern imaging or radiotherapy 
suite, placed on the market before 13.5 years after EIF. 


Justification: A derogation is also needed for spare parts to repair existing products in 
hospitals and clinics, for 13.5 years after EIF. The above wording is based on wording used 
in the RoHS Directive that allows the use of spare parts that contain RoHS substances: 


3. Paragraphs 1 and 2 shall not apply to medical imaging, radiotherapy devices, 
their accessories and other medical devices required in a modern imaging 
suite or radiotherapy procedures, placed on the market for the first time 
before EIF+13.5. 


Justification: The above wording is required for medical imaging and radiotherapy 
equipment (capital investment equipment for healthcare providers) so that it can 
continue to be sold, transferred, leased, donated between hospitals, taken back, and 
refurbished to increase safety and performance for the useful life of the equipment. Such 
reuse should be supported under EU circularity principles.  


4. Paragraphs 1 and 2 shall not apply to PFAS in spare parts recovered from and 
used for the repair, reuse, updating of functionalities or upgrading of 
capacity or the refurbishment of medical imaging devices, radiotherapy 
devices and other medical devices, provided that the reuse takes place in 
auditable closed-loop business-to-business return system and that each 
reuse of parts is notified to the customer. 


Justification: A time unlimited derogation is needed to allow circular economy activities 
such as refurbishment and reuse of recovered spare parts can continue benefitting EU 
hospitals, ensuring fast and cheaper repairs and shorter downtimes. 


5. The European Commission shall review the application of the restriction to 
the medical imaging and radiotherapy sector, their accessories and other 
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medical devices required in a modern imaging or radiotherapy suite and 
submit proposals for amending the regulation, by 10 years after EIF years to 
assess the need to maintain the derogation for specific applications for 
which no alternatives are yet available. The European Commission shall 
review the application of the restriction to the medical imaging and 
radiotherapy sector by [10 years after EIF] to assess the need to maintain the 
derogation or add new derogations for specific applications for which no 
alternatives are yet available and to publish proposed amendments to the 
Regulation. 


Justification: Wording needs to be included to ensure that the PFAS restriction and its 
derogations are reviewed after, for example 10 years after EIF to allow the continued use 
of PFAS for any uses that are discovered to have no possible substitute materials or 
designs. Enough time is needed for the EU to assess requests for derogations and amend 
the legislation to allow them before the initial 13.5 year period expires. 
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1. About Assogomma


1 About Assogomma
Assogomma is the Italian Association among manufacturers of rubber articles,
electric cables and other similar products, established in 1945.


Assogomma represents about 200 firms, a total production of about 550.000
ton, a turnover of about 5 bilion euro and about 25.000 employees (Italy). It
is a sector strongly exportation-oriented (about 80%). Complementary economic
operators (e.g. providers) are Assogomma members as well.


2 Abstract
The italian rubber industry shares the objective to address the concerns related
to the use of PFASs, even adopting a precautionary approach. We nevertheless
propose some observations concerning the approach adopted in the restriction
proposal.


In fact the scope of the restriction proposal coincides with the whole class of
PFASs, which is a very large and heterogeneous group of chemicals, with a very
wide range of chemico-physical and eco-toxicological properties. PFASs class is in
fact defined based on a very simple structural similarity criterion: using it for the
definition of the restriction scope is a simplistic approach which would indiscrimi-
nately and unjustifiably target also non-hazardous materials such as fluoroelasto-
mers.


Chemicals should be targeted according to their potential concern, which needs
the evaluation of several aspects and cannot be based on just one single structural
element.


Fluoroelastomers are safe materials, with unique properties that make them
irreplaceable in a series of technological applications, many of which of great value
for European society, being the basis for digital and green transitions, for example
lithium-ion batteries for electric mobility.


The concerns related to their life cycle are linked to the use of fluorinated
surfactants during the production phase. This problem has been targeted in last
years through improvements of risk management measures but further action is
indeed required. Ongoing R&D efforts are aimed at the development of alternative
technologies, which do not require fluorinated polymerization aids, with promising
results.


Fluoroelastomers, and in general fluoropolymers, should be excluded from the
scope of the restriction. Remaining concerns related to the use of fluorinated
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3. General observations on the restriction proposal


polymerization aids should instead be addressed through regulatory actions.


3 General observations on the restriction pro-
posal


3.1 Critical analysis of restriction scope
The scope of the restriction proposal applies to the whole class of PFASs, based
on the definition proposed by the Organization of Economic Cooperation and
Developement (OECD) in 2021 [12], according to which a PFAS is any chemical
with at least a perfluorinated methyl group (−CF3) or a perfluorinated methylene
group (−CF2−) (without any H/Cl/Br/I attached to it).


The aim of the Authors of the OECD 2021 document was to provide a simple,
consistent and coherent definition, which could easily be used also by non-experts,
fixing at the same time some issues of the previous definition proposed by Buck et
al. in 2011 [4].


This resulted in a very broad definition - based solely on some features of the
chemical structure - including (thousands of) molecules which show very different
chemico-physical and (eco)toxicological properties.


As underlined by the Authors: [12]


1. there is no correlation between meeting the definition of PFAS and haz-
ardousness: “the term PFAS does not inform whether a compound is harmful
or not, but only communicates that the compounds under this term share
the same trait for having a fully fluorinated methyl or methylene carbon
moiety.”


2. this definition has to be used with caution: “ ... PFAS is a broad, general,
non-specific term, which should only be used when talking about all the
substances included in the PFAS definition described here (or the user should
clearly define the scope of which substances are being referred to as PFASs
in the documents they prepare).”


A lack of caution would introduce ambiguity and even factual error in the
statements, as some common examples reported in table 1 show.


Moreover the definition was not intended as a base for decisions on how PFASs
should be grouped and managed in regulatory or even voluntary actions. [12]
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3.1 Critical analysis of restriction scope


Table 1: Examples of ambiguous statements and associated good practices of using
more specific PFAS terminology to refine these statements[12]


In fact even structural isomers can show very different properties: this is even
more evident for molecules with very different structures.


This is acknowledged by the restriction proposal Submitters, who neverthe-
less justify the grouping approach relying solely on the common property of per-
sistence of the molecules themselves or of their degradation products (so-called
arrowheads).


This approach follows the opinion recently expressed by a group of Authors in
a critical review [5] and a viewpoint article [13].


However persistence alone is not necessarily an hazard per se and in fact in
REACH Regulation this feature is always taken into consideration together with
other properties (e.g. toxicity and bioaccumulation).


Some PFASs - as defined in the proposal - are indeed hazardous, but not
because they are persistent (i.e. very stable), or due to some structural elements
(such as a −CF3), but due to some chemical functional properties that allow these
molecules to exert adverse effects on biological systems.


In order to select a priori the potentially hazardous molecules in a class, such as
PFASs, a detailed assessment should be applied. Such assessment should be based
on the evaluation of those functional properties which can potentially exert adverse
effects. This approach requires the knowledge of the mechanisms that determine
the hazardousness of a known molecule with the aim to identify compounds which
are expected to exert similar effects on biological systems. This kind of assessment
is of course much more complex than a simple structural criterion and it requires
the evaluation of a quite large amount of information.
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3.1 Critical analysis of restriction scope


It has to be underlined as well that this approach cannot draw to certain con-
clusions, which can only be obtained by specific studies, but it allows to classify
substances according to their potential hazardousness and take proportionate de-
cisions based on precautionary principle.


Moreover, in addition to the biological action, the tendency of the substance
to distribute in the environment - and therefore to reach the target organisms
and eventually bioaccumulate - has to be considered as well. The mechanisms
through which a substance distributes and moves in the environment depend on
its chemical and physical properties and therefore substances having in common
only few molecular features (e.g. −CF3 or −CF2− groups) can have very different
environmental fates.


Both the hazardousness and the environmental fate of a substance concur to
its overall concern, which themselves depend on the physical and chemical features
of the individual molecules.


In conclusion, similarity can be considered a valid approach to classify molecules
according to their potential concern, based on a predictive assessment, however this
assessment requires the evaluation of several elements and cannot be based on just
one single structural element (e.g.the presence in the molecule of −CF3 or −CF2−
groups only).


The predictive assessment of the physicochemical, biological and environmental
fate properties of compounds from the knowledge of their chemical structure can
be supported by mathematical models, such as QSAR, or techniques such as read-
across.


At a general qualitative level, it can be observed that PFAS with recognized
ability to interact negatively with biological systems are characterized by limited
molecular weights (not comparable to polymers’ high molecular weights) and the
presence of a polar functional group. These features can, for example, be found in
the 20 PFAS compounds analyzed in a very recent paper by Beccacece et al. on
molecular responses to PFAS exposure [3].


Considering transport mechanisms and consequent environmental fate, remain-
ing at a qualitative level, it can be observed that PFASs, even non-polymeric ones,
show in general low solubility in water, which is nevertheless compensated, in cer-
tain conditions, by the ability to organize in supramolecular structures, highly
mobile in water [11]. These phenomena require a relative low molecular weight (in
the order of 5-20 carbon atoms) and the presence of at least one hydrophilic group
(such as, for example, carboxyl, sulfonic, or hydroxyl groups).
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3.2 Fluorinated surfactants


3.2 Fluorinated surfactants
PFOA is well known among PFASs, since its ammonium salt was one of the first
process additives used for the production of fluoropolymers, together with ammo-
nium salt of perfluorononanoic acid (PFNA). These substances belong to the class
of fluorinated surfactants, which are required by emulsion polymerization tech-
nique, which has been used for decades to produce plastic fluoropolymers, such as
PTFE, and fluoroelastomers, such as FKM.


Fluorinated surfactants are added in an amount of about 1 − 1.5% respect to
the polymer. At the end of the polymerization reaction the fluorinated polymer,
which constitutes about 25−30% of the emulsion, is separated by coagulation. The
majority of the surfactants remain in the aqueous phase, while a negligible part
remains in the polymer. The aqueous phase is treated by using the most updated
best available techniques (BAT) before being released in the environment, in order
to remove the surfactants. In case of potential contaminated sludge waste, this is
treated by incineration before disposal.


Considering the hazardousness of these two substances (PFOA, PFNA), the
main fluoropolymers producers, taking part to the PFOA Stewardship Program in
2010–2015, committed to their elimination from production processes, substituting
them with other surfactants, such as, for example, ammonium salts of carboxylic
acids with a per- or poly-fluoroalkyl ether as hydrophobic chain (PFECAs). Due
to their chemico-physical properties, these new substances show the same ability to
form emulsions in water and a high stability to chemical or biological degradation.


An example is the ammonium salt of hexafluoropropylene oxide-dimer acid
(HFPO-DA) that, although maintains the same persistence as PFOA, it has been
strongly improved in terms of bioaccumulation level in humans and toxicity, but
still raising some concern because of its mobility in water.


Other similar examples are the PFECAs, cC6O4 and ADONA.
We therefore acknowledge that the use of fluorinated surfactants in polymer-


ization processes needs the implementation of a careful risk management. Despite
improvements have been made in last years to limit environmental exposure, fur-
ther actions are needed.


At the same time we underline that the principle that should guide future ac-
tions shall avoid regrettable substitutions also by using grouping approach based
on chemical and functional similarity. At the same time the future actions should
be proportionate measures and be focussed on the real issues, avoiding an indis-
criminate approach, which would unjustifiably deprive European society of many
technologies, key for the realisation of plans considered strategic like digital and
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3.3 Focus on fluoroelastomers


“green” transitions.


3.3 Focus on fluoroelastomers
Considering fluoroelastomers, and fluoropolymers in general, they don’t show any
chemical similarity with fluorinated surfactants, since:


1. due to their high molecular mass these materials are insoluble in water and
not bioavailable;


2. the lack or the very small amount of functional groups (compared to the
molecular mass) make these materials unable to interact with biological sys-
tems (non bioavailable, non bioaccumulative and non toxic).


Moreover fluoropolymers are particularly stable from the thermal, biological and
chemical points of view and they don’t degrade under intended use conditions.
They cannot penetrate cell membranes and cannot bioaccumulate.


In a recent study by Korzeniowski et al. [9] it was demonstrated for a series
of fluoropolymers available on the market, fluoroelastomers included, that they
fulfil the Polymer of Low Concern (PLC) definition. The study integrates and
supplements an earlier paper by Henry et al. [8].


The assessment took into consideration several aspects, including weight per-
centage of low molecular weight fractions and impurities, such as monomers,
oligomers, processing aids, and their leaching tendency.


Of course a complete and sound assessment requires an analysis of the whole
life cycle of the fluoropolymer, taking into consideration not only the intrinsic
properties of the material, but also:


• the properties and amount of the substances released during use phase;


• the properties of the substances used for its production and related emissions;


• the properties of the substances released at the end of life cycle.


3.3.1 Use phase


The assessment drawing to the conclusion that fluoropolymers are Polymers of Low
Concern[9] allows to assume that no significant amount of non-polymeric PFAS are
present in the fluoropolymers and therefore non-polymeric PFAS are not released
during subsequent transformation stages and during product lifetime.
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3.3 Focus on fluoroelastomers


Moreover in fluoroelastomers crosslinking among polymeric chains - and con-
sequent formation of a continuous elastomeric network - suppresses in general
mobility of medium-low molecular weight substances present in the material.


Thus the primary focus remains non-polymeric PFASs from the manufacturing
process or fluoropolymer degradation during end-of-life disposal.


3.3.2 Manufacturing phase


As expressed in section 3.2, the main issue is linked to the manufacturing phase and
is not related to the fluoropolymer itself, but to the use (and related emissions) of
processing aids: mainly non-polymeric PFAS substances, which can be transported
in water bodies.


Many efforts have been made in last years by fluoropolymers producers in
order to improve and develop the best available techniques in the manufacturing
process, with the aim to manage the environmental emissions. Important results
have been reported by major manufacturers, such as fluorinated processing aids
(PA) recovery for reuse, 99% removal of fluorinated PA in wastewater treatment,
99.99% capture and destruction efficiency of gaseous emissions through a thermal
oxidizer [9].


Based on these numbers and considering an estimated global fluoropolymers
production of ∼ 4 × 105t/y in 2022, it is possible to estimate a fluorosurfactants
environment emission of less than ∼ 150t/y. Focussing on FKM fluoroelastomers
(about 15% of total fluoropolymers production [10]), emission can be estimated in
less than ∼ 20t/y.


Moreover R&D projects are being carried out by some major manufacturers
with the aim of replacing fluorinated PAs with non-fluorinated PAs, or without
the use of any processing aid.


Some preliminary results show that fluoropolymers obtained making use of
non-fluorosurfactant technologies, without the use of any surfactant, shows un-
detectable (LOQ = 1.0 ng/g) content of perfluoroalkylcarboxylic acids and per-
fluoroalkanesulfonates (see tables 2 and 3). These results demonstrate that it is
possible to exclude the risk of formation of fluorinated short-chain PFAS of concern
during polymerization.


Other ongoing R&D projects are aimed at the substitution of emulsion poly-
merization with other technologies, for example the polymerization in suspension
already experimented by Asahi (US 4985520). This technology was later updated
in order to increase reaction rates and improve distributions of molecular weights,
which has important effects on the subsequent processability of the polymer. On
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Perfluoroalkylcarboxylic acids (ng/g)
smp. PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTrDA PFTeDA


1 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
2 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
4 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0


Table 2: Quantification results (LC-MS/MS) of perfluoroalkylcarboxylic acids
(from PFBA to PFTeDA) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).


Perfluoroalkanesulfonates (ng/g)
smp. PFBS PFPeS PFHxS PFHpS PFOS PFNS PFDS PFDoS
1 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
2 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
3 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0
4 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0 <1,0


Table 3: Quantification results (LC-MS/MS) of perfluoroalkanesulfonates (from
PFBS to PFDS and PFDoS) in a fluoropolymer manufactured with non-
fluorosurfactant technology (Kind permission of Solvay).
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the other hand also the use of non-fluorinated surfactants is known to decrease
reaction rates, but even in this case, further research could lead to interesting
results.


In any case our industry, committed to a continuous increase of safety and
reduction of environmental impact, is ready to face the investments required by
the adoption of these cleaner technologies.


3.3.3 End-of-life


According to a recent End-of-life (EOL) analysis performed by Conversio [6], al-
most 84% of all fluoropolymer applications are incinerated at the end of their life in
energy recovery or thermal destruction processes. The remaining of the collected
fluoropolymer waste is landfilled (≃ 13%) or recycled (≃ 3%).


The possible formation of PFAS (short chain or long chain) during incineration
of fluoropolymers was investigated in a peer-reviewed study published in Chemo-
sphere [1]. The study concluded that at the typical conditions foreseen by best
available technologies, municipal incineration of PTFE is not a significant source
of PFAS.


Further investigation was recently performed by Karlsruhe Institute of Tech-
nology (KIT) [7], that analysed incineration of post-use samples containing four
different fluoropolymers, including fluoroelastomers (PTFE, PVDF, PFA, FKM).
This study provides strong evidence that incinerating a mixture of fluoropolymers
under representative municipal waste combustion conditions leads to complete
mineralization of the C-F bonds, no significant emissions of long-chain PFAS, and
no significant emissions of TFA or light fluorocarbons such as CF4 or C2F6.


Concluding this section, meeting the OECD PFAS definition, which includes
a huge number of substances with very different properties, is not a sufficient
condition for a substance to be considered hazardous. In particular fluoroela-
stomers - and in general fluoropolymers - constitute, among PFASs, a subset of
non-hazardous substances, which should be excluded from the scope of the restric-
tion.


This evidence-based approach has been recently adopted by UK HSE, which, in
the RMOA published in march 2023, considers it appropriate to explicitly exclude
fluoroelastomers and in general fluoropolymers from a restriction on PFAS [2].
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4. Fluoroelastomers / fluoropolymers of interest


4 Fluoroelastomers and other fluoropolymers used
in rubber sector


In rubber sector only polymeric PFAS are used. Fluoroelastomers, such as FKM
and FFKM, and fluorosilicones (FVMQ) are used as main constituent (50% - 95%)
of certain kinds of rubber articles. Other fluoropolymers, such as PTFE, can be
used as surface coating, in order to reduce friction or to improve surface chemical
resistance, or, in powder form, as additive in the rubber compound, mostly for its
anti-friction properties.


A list of fluoroelastomers and other fluoropolymers used in rubber sector is
provided in table 4.


FP Description
FKM fluoro rubber having substituent fluoro, perfluoroalkyl, or perfluo-


roalkoxy groups on the polymer chain
FFKM perfluoro rubber in which all substituent groups on the polymer chain


are fluoro, perfluoroalkyl, or perfluoroalkoxy groups
FVMQ fluorosilicone rubber
FEPM copolymer of tetrafluoroethylene and propylene
FEP copolymer of tetrafluoroethylene and hexafluoropropylene
PTFE Polytetrafluoroethylene
PCTFE polymer of chlorotrifluoroethylene
PVDF polyvinylidene fluoride
PFA copolymer of TFE fluorocarbon monomers containing perfluoroalkoxy


side chains


Table 4: Fluoroelastomers and other fluoropolymers used in the rubber sector


5 Rubber articles containing fluoroelastomers and
market data


Fluoroelastomers are key materials to produce a very large variety of rubber ar-
ticles, which are used in several downstream sectors as components in complex
articles/systems.


They can be grouped as follows:
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• sealing elements of various sizes and shapes, such as o-rings, gaskets, di-
aphragms, washers, etc.


• hoses


• mechanical parts


• “other”, such as components for fashion sector.


In table 5 a quantification of italian market of rubber articles made of fluo-
roelastomers or containing fluoropolymers is shown. Figures are derived from a
survey among Assogomma members; the total italian market can be estimated in
about 5.000 ton. In any case, it is a relatively small, though growing, market in
terms of volume, but it has a fundamental role in the technological value chain,
since fluoroelastomer components are key for a number of strategical applications,
as shown in next sections.


2021 (ton) 2022 (ton) ∆(%)
Sealing elements 1.736 1.784
Hoses 1.099 1.073
Mechanical parts + other 127 152
Total 2.962 3.009 +1,6%


Table 5: Italian market (volumes expressed in ton) of rubber articles made with
fluoroelastomers or containing fluoropolymers. The figures are derived from a
survey conducted by Assogomma among its members. The total italian market
can be estimated in about 5.000 ton.


6 Application sectors
The global market of fluoroelastomers can be estimated in about 3.5 × 104t.
Fluoroelastomers-based rubber components are used in several sectors, the main
ones being listed above:


Automotive : e.g.: turbochargers, sealing elements for electrical motors, intake
manifold seals, fuel pump seals, fuel injector seals, fuel filter seals, quick con-
nectors seals, turbocharger seals, EGR seals, fuel tank seals, engine cooling
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system and thermal management seals, power steering, powertrain (trans-
mission and clutch), rotary shaft seals, components for transmissions, com-
ponents for power transfer units (PTU), EGR’s or Secondary air valves used
in car/truck, shock absorbers for high temperatures and in contact with oils,
other components for automotive / agricultural vehicles / marine diesel en-
gines, sealings for gas injectors, membranes for gas regulators, sealings for
oil filters, sealings for cooling systems, etc.


Chemical industry : e.g. o-rings, sealing elements, hoses and other components
installed in machinery for the production of chemical products (in contact
with aggressive fluids at high temperatures), hermetic sealings for contain-
ers of hydrocarbon derivatives, sealing applications in valves for contact with
gases (such as methane or hydrogen), sealings used in devices for transporta-
tion of chemicals (e.g. used to treat metals), sealing for galvanization process
devices, perimetral gaskets for chemical plants, expansion joints, etc.


Oil & gas : e.g. explosive decompression resistant seals for mining and drilling
applications, gaskets, hoses, profiles, sealings for pipes, valves, and joints,
etc.


Pharmaceutical : e.g. sealing rings, hoses, etc.


Food contact : e.g. o-rings, gaskets, sealings for static and dynamic applications,
hoses, profiles, etc. These components can be used to manufacture consumer
articles (for example household appliances, such as immersion mixers), or,
more frequently, industrial plants for foodstuff processing (for example sta-
tors for progressive cavity pumps used in food industry).


Semiconductors / electronics : gaskets, profiles, hoses, sealings (for example
used in devices for transportation of ultra-pure water), o-rings, etc. used in
buffer, semicon and chipset production plants and machineries (i.e. photoli-
tography, etching, etc.).


For these main application sectors, a rough estimation of the respective market
shares is provided in table 6.


Other application sectors are:


Cosmetics & personal care : e.g. o-rings for spray cans or other sealing ele-
ments, hoses used in manufacturing phase.
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Sector Share
Automotive ≃ 80%
Chemical - Oil&Gas ≃ 10%
Pharmaceutical - Food Contact - Semiconductors - Electronics ≃ 10%


Table 6: Main technological end-use sectors for fluoroelastomers-based rubber
parts.


Construction : e.g. components for tanks, drills, filters, pressfittings, o-rings,
gaskets, sliding elements, bearings, thermal expansion joints (e.g. for railway
bridges).


Medical devices : e.g. sealings designed for contact with medical gasses, sealings
for sterilization devices, etc.


Metal plating and manufacturing of metal products : e.g. rubber coating
for metal rolls to be used in metal lamination process.


Energy applications, including batteries and hydrogen : e.g. hoses, gas-
kets used in electrical devices, switches, batteries, electric motrs, connectors,
components of marine diesel engines (for power generation), boilers (in con-
tact with condensates and flames), components used in the transmission of
wind turbines (in contact with greases at high temperatures), sealing solu-
tions for gas, valves, etc.


Aviation / Aerospace : electric cable sheathing, o-rings, gaskets, tubes, pipes,
hoses and other technical items for aerospace applications.


Earth moving and agricultural machinery / marine transmission : e.g. ro-
tary shaft seals.


Household appliances : e.g. gaskets, membranes and other technical articles
(ex. washer sleeve) used in domestic appliances (ex washing machines).


Hydraulic and pneumatic : e.g. gaskets, check valves, membranes.


Water and wastewater treatment : hoses, gaskets, sealing components for
drinking water plants / water conveying systems.


Fashion sector : e.g. watch stripes, crown, pusher, case made with FKM or
covered with FKM.
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7. Technological role of fluoroelastomers


7 Technological role of fluoroelastomers and other
fluoropolymers in rubber sector


7.1 Fluoroelastomers
Fluoroelastomers - and in general fluoropolymers - exhibit a unique combination
of properties, which cannot be achieved at the same time by any other material.
These properties can be summarized as follows:


• Strong chemical resistance, e.g.:


– fluids: fuels, lubricants, water, steam, complex chemical mixtures, etc.
– cleaning and sterilization media: acid, bases, steam, ethylene oxide, etc.
– different type of gaseous plasma
– humidity


• High temperature resistance (about 270◦C)


• Fire resistance


• Low permeability to gases and liquids (natural gas, hydrogen, fuels, etc.)


• High purity (low metal content, low levels of leachables/extractables, low
particle generation)


• Ability to maintain physical properties tipical of elastomers (such as com-
pression set) in harsh conditions and in a very broad range of temperatures
(from about −40◦C, to about +270◦C).


• Low friction coefficient


• High electrical resistivity


These properties allow to increase lifetime and reliability of components de-
signed to operate in harsh conditions, which results into increased safety, environ-
mental performance and also sustainability.


Considering their much higher cost, they are chosen in applications where their
superior properties are indeed required to meet these targets.


The choice of the material in some cases is operated by the producer of the
rubber component, but in many cases the material is explicitly defined in the
customer’s specifications.
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Automotive. For example in the automotive sector the use of different types
of FKM for different car components is required by many specifications of car
manufacturers (VW, BMW, Mercedes, Stellantis, etc.) or of subcomponents man-
ufacturers (Bosch, Mann& Hummel, Siemens, etc.).


FKM and FFKM have the broadest resistance ranges according to ASTM D
2000 “Standard Classification System for Rubber Products in Automotive Ap-
plications” HK class material. Their use was key for a series of technological
achievements which allowed to meet the ever-increasing environmental standards
required by the EU agenda. Modern combustion engines, designed to maximise
efficiency and cut emissions, are characterized by operating conditions in which
only fluoroelastomer components can resist. In other words, FKMs are key for the
reduction of fuel consumption, CO2 emissions, VOC emissions (from fuel tanks
and lines), particulates and NOx emissions.


FKM are also key in applications such as sealings for rotary shafts: in a wet
/ dirty environment rotary shaft seals keep lubricant (oil, grease or water) inside
the application and prevents ingress of water and dirt.


Fluoroelastomers and fluoropolymers are also used in batteries and fuel cells,
key components of zero-emissions mobility sustained by EU policies.


Aviation. The use of fluoroelastomers (FKM and FFKM) and fluorosilicones
(FVMQ) is even more critical in other means of transportation, such as aircrafts.
The reason of their widespread usage in this sector is the unique combination of low
temperature sealing ability (for FVMQ and some types of FKM), high temperature
stability (O-rings close to the aircraft turbines can exceed 300◦C especially during
take-off) and inertness in fuels, lubricants and hydraulic fluids.


Moreover these materials show an excellent resistance to mechanical wear and
for this reason they are used for certain type of cable insulations in aircrafts,
substituting polyimide, which, due to poor abrasion resistance caused short circuits
and consequent serious accidents.


The use of this materials in this sector is required under a series of specifica-
tions, such as US military standards (MIL specs), Aerospace Material Specifica-
tions (AMS) established by the Society of Automotive Engineers (SAE), British
Ministry of Defence specs (DTD specs), British Defence Standard 02-337, French
aerospace standards, such as NFL 17 106, etc..


Natural gas. For natural gas applications, European standard EN549 defines
the requirements for different types of rubber materials for seals and diaphragms
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for gas appliances and gas equipments; specifically the requirements for Classes E1,
E2, E3 and E4 (up to 150◦C operating temperature) can only be met when using
FKM materials. Morevoer standard EN549 is currently under revision to prepare
rubber parts for the progressive feeding of gas supplies with green hydrogen (The
European Clean Hydrogen Alliance, ECH2A). FKM is part of this transition and
ideal for the very low permeability to gases.


Chemical industry. FKM, FEPM and FFKM seals are widely used in chemical
process industry as safety critical components in pumps, compressors, mechani-
cal seals, flanges, etc. for their unmatched combination of thermal stability and
chemical inertness in complex chemical mixtures. They enable the global chem-
ical industry to operate in safe conditions, reducing fugitive emission to ground,
air and water as well as minimizing exposure of emissions to facility staff. Their
long term reliability allows to increase both mean time between failures (MTBF)
and mean time between repairs (MTBR), making the process industry safer and
reducing its operating costs at the same time.


Oil & gas. FKM, FEPM and FFKM are widely used in gaskets and hoses for
oil & gas applications (drilling, completion and production), mainly due to their
resistance to most hydrocarbon-based substances. They are expressly requested
by the specifications of a number of service companies (BH, Schlumberger, Weath-
erford, Halliburton, etc.) as well as by the oil majors (Shell, Total, Saudi Aramco,
Exxon, BP, etc.).


Alternative energies. Moreover fluoroelastomer seals are also getting more and
more attention in the so-called alternative energy business, such as hydrogen stor-
age and transportation due to their low hydrogen permeation rate (FKM showed
the lowest hydrogen permeation rate among other types of elastomers, such as
EPDM, HNBR, NBR, silicones in tests conducted in high pressure hydrogen at an
independent lab) as well as hydrogen manufacturing in electrolysers, due to their
combined temperature and chemical resistance.


Considering that in the short to medium term most of the global hydrogen
production will still rely on steam reforming of natural gas followed by carbon
capture (CCUS) - i.e. the so-called blue hydrogen process - the role of fluoroelas-
tomer sealings is even more important, since exploration and exploitation of gas
deposits with high concentrations (up to 40%) of H2S (sour gas) can only be safely
conducted when using special types of fluoroelastomer seals.
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FKM, FEPM and FFKM based seals are also being developed for future appli-
cations in deep geothermal wells where high temperature water and steam (typi-
cally more than 220◦C, in some cases between 250 and 300◦C) are extracted from
stimulated fractured rocks. No other sealing material is available to withstand
water exposure at such operating temperatures.


Semiconductors industry. Also in the semiconductor industry significant quan-
tities of FKM and FFKM are used. In this sector requirements are defined by
single customers specifications, according to their specific process conditions. Flu-
oropolymers are in fact extensively used in semiconductor manufacturing process
chambers, mainly due to:


• resistance to plasma (in the etch and deposition processes as well as in plasma
chamber cleaning processes),


• high purity (low release of organic and metallic contaminants along with low
particle shedding),


• high temperature resistance (some deposition processes, such as PECVD,
operate at temperatures above 250◦C).


• very low permeability.


FKM and FFKM seals are also safety critical components of ancillary equipment
(such as vacuum pumps) and in the subfab effluent treatment systems that are
designed to abate highly toxic gases and that usually operate at high temperatures
(above 250◦C) to avoid condensation and the formation of potentially dangerous
deposits in the ductwork.


Fluoropolymer based elastomeric seals are therefore critical elements in wafer
processing equipment, enabling continuous enhancements in the electronics tech-
nology and therefore increasing digitalization; at the same time, they allow safe and
effective operation of the semicon fabs, thus contributing to minimize emissions
and ultimately the environmental impact.


They are also used in tools for the transportation of ultra-pure water for the
production of semiconductor waivers.


Food contact applications. FKM and FFKM are also much appreciated in
food contact applications. They are used to manufacture components, such as
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sealings or hoses (inner tubes), which are widely used in food and beverage pro-
cessing equipments, such as pumps, mechanical seals and flanges connecting metal
pipes. In fact their inherent thermal and chemical stability make them the only
technical solution for high demanding applications like SIP (steam-in-place) and
CIP (clean-in-place) processes for cleaning and sterilization of equipments, that
make use of a combination of steam, acids and bases.


Moreover FKM and FFKM are well known for their intrinsic higher level of pu-
rity, that is a very low overall migration level, compared to other more conventional
elastomers, thus minimizing the risk of contaminating the processed food.


The use of fluoroelastomers for food contact applications is foreseen by the
main regulations for food contact materials, such as US FDA (21CFR 177.2600
and 21CFR 177.2400) and German BfR Recommendation XXI/1, which impose
acceptance limits.


The use of fluoroelastomers for food contact applications is foreseen by many
regulations for food contact materials, such as the US FDA within the Title 21
of the Code of Federal Regulations (e.g. 177.2600, 177.2400), the Threshold of
Regulation (TOR) program, and the Food Contact Notification (FCN) program,
which impose acceptance limits. EU member state national regulations are in-
adequate to discipline the use of fluoroelastomers for these applications, even if
industry is often forced to select these materials to achieve the technical industry
requirements. Food contact EU harmonized regulation about elastomers is still
missing.


Their usage has been constantly growing over the last few years because of the
implementation of stricter regulations to defend consumer’s health (lower migra-
tion into the food streams) and of the use of more severe conditions for cleaning
and sterilization of food processing equipment and plants. Fluoropolymers are a
key enabler for this; in case of restrictions in the use of fluoropolymers, no sealing
material would be available to meet these market needs.


For the same technological reasons described above, FKM and FFKM sealing
elements are used in the cosmetic sector and also in the pharmaceutical sector,
in plants for the manufacturing of many active substances. To meet the even
higher standards of this sector, absence of cytotoxicity is often required, through
USP Class VI <87> (in vitro) and <88> (in vivo) testing, which fluoroelastomer
compoents can pass.
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7.2 Other fluoropolymers
Fluoropolymers can also be used as additives in “traditional” rubber compounds
for specific applications, in order to meet certain requirements. For example, PTFE
is used as additive in silicone rubber (VMQ) compounds to obtain the necessary
green strength, enabling the extrusion of complex shaped, or hollow profile sealings,
very important for industrial processes (e.g. glass fiber reinforced resins).


PTFE is also used as surface coating of some rubber articles, in order to:
• reduce the coefficient of friction of finished products;


• improve assembly at customer facilities (giving anti-sticking properties);


• color the surface of articles (this helps in order to avoid cross-contamination,
increasing the safety, preventing from using the wrong dimension)


• for certain rubber polymers, such as NBR, improve resistance against some
types of fuel.


8 Assessment of alternative materials / solutions


8.1 General considerations
The combination of properties shown by fluoroelastomers, with almost no draw-
backs, apart from low cold resistance, make them unique and able to cover a wide
range of possibilities / applications, which cannot be reached by any other material
in the rubber industry.


In fact other materials could offer similar properties (not the same), but only
for one of the multiple features of fluoroelastomers / fluoropolymers. For example,
HNBR / ACM / AEM rubber can offer some resistance to aggressive fluids (but
not as broad as FKM), but on the other hand they cannot provide the same level
of heat resistance.


For these reasons in most applications there are not known alternatives to fluo-
roelastomers. Only in some cases there could be viable alternatives. For example,
in the automotive sector, for diesel hoses, where HC emissions are not so impor-
tant, HNBR could be considered as an alternative, but for gasoline hoses there are
no alternatives.


It has to be considered that in most final applications, the “on-the-paper”
potential alternative materials are the formerly used materials that have been re-
placed by fluoroelastomers. As already expressed, the reason of the replacement
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was the technological development, which introduced more severe operating condi-
tions in order to meet the latest safety and environmental standards. For example:
the ever decreasing CO2 emission levels imposed by EU legislation, together with
durability and low maintenance of engines and other mechanical parts of vehicles.


Replacing fluoroelastomers would therefore mean a tecnnological downgrade,
which would necessarily introduce problems in terms of safety and / or durability.


Even if an alternative material was found, which is not the case, the replacement
of a fluoroelastomer in an application would require a complete re-evaluation,
which would take several years, involving engineering, R&D, production tests,
validations, etc..


As for coatings, PTFE is the material with one of the lowest known surface
energies, which allows one of the lowest possible friction coefficients. Alternatives
include plasma deposited coatings, but apart from higher sensitivity to the sub-
strate, these require significantly more energy, so their environmental benefit is
not so evident. For example, PTFE-based coatings may be used to create col-
ored coatings, something that is not possible for plasma deposition, graphite and
MoS2-based coatings, and solely partially available with silicone-based coatings.


8.2 Considerations for single specific materials
• 1 - Steel & other metals


Product groups analyzed Sealing systems, hoses, membranes made with
FKM, FFKM, FVMQ, FEPM.


Technical feasibility Metals are much heavier: there use would nullify the
efforts made to reduce vehicles weight, with negative environmental
effects. Their chemical resistance is much lower: in several applications
they need to be coated with fluoropolymers. Their flexibility / elasticity
is much lower, so they cannot be used in applications where wide and
elastic deformations are required. For example they could not guarantee
the absence of leakage, especially where there are strong vibrations, with
consequent severe safety problems. Even in applications where they
could be used for this purpose, they could not allow to disassemble and
reassemble the parts (for example for maintainance), because when they
are moved from the initial position, they loose tightness and they must
be replaced every time. Even more, they cannot be used for component
which need to be expanded / deformed / extended, such as membranes
in expansion vessels for oil at high temperature, wall in endless piston
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precision pumps used to dose aggressive chemicals, molten plastics etc.,
flexible hoses for hot oil, hydrocarbons, aggressive media, steam, etc.
They cannot be used where there is friction (and consequent wear), for
example in contact with rotating shafts or other rotating parts at high
RPMs, especially where metal particles produced by wear can cause
failure. They cannot be given complex shapes. They can not be used
in applications where thermal conductivity must be avoided.


Economic feasibility Where technically feasibile, substituting a FP with
a metal would require a complete re-design. For seals, higher produc-
tion costs would be required by seat machining (low Ra are requested to
guarantee the sealing). Moreover, maintainance costs would be higher,
due to the need to replace metal seals at every inspection. For hoses,
production costs would be higher due to precise bending and more com-
plex assembly, in addition to higher assembly costs and higher logistics
costs (heavier). Higher operating costs would be moreover needed due
to higher vehicles weigth.


• 2 - High nickel alloys


Product groups analyzed Sealing systems, hoses, mechanical parts.
Technical feasibility Same general considerations expressed for potential


alternative 1 (Steel & other metals). In particular, nickel alloys are
not able to cope with every specific anti-corrosion situation. In fact,
those alloys were used for the lining of pumps and seals used for the
MNB plants in the 1970s, however this led to frequent failure of the
equipment, resulting in significant challenges in terms of maintenance
and safety, related to corrosion and leakage from mechanical seals. It
has to be noted that that nickel is already subject to many restrictions
because it is potentially dangerous for human health.


Economic feasibility Same general considerations expressed for potential
alternative 1 (Steel & other metals). In particular the solution would be
more expensive, due to low process efficiency, with higher costs, higher
maintenance costs, due to more frequent replacement of equipment.


• 3 - Polypropylene


Product groups analyzed Sealing systems, hoses, mechanical parts.
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Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic).


Economic feasibility Cheaper.


• 4 - PVC


Product groups analyzed Sealing systems, hoses, mechanical parts, elec-
trical cables.


Technical feasibility Poor chemical and thermal resistance. Worse be-
haviour in food contact applications. Not comparable mechanical prop-
erties (rigid, not elastic), not suitable to produce flexible articles. Soft
PVC has low thermal resistance (max 120◦C) and poor chemical inert-
ness (it releases plasticizers when in contact with grease, oil, solvents,
hydrocarbons and other chemicals). Poor resistance to degradation by
UV and oxygen. In electrical cables, PVC or PE combined with halo-
gen free flame retardants (HFFR) could be considered as alternatives in
some applications, but not in many other industrial applications, where
high chemical and thermal resistance, combined with high flexibility, are
required. Without fluoropolymers in electric cables, the performance of
a wide variety of industrial applications would be seriously downgraded,
with lower reliability, higher risks for human health (increased risk of
fires) and the environment (increased replacement rates of other plas-
tics, leading to more waste generation).


Economic feasibility Cheaper material, but not suitable in large part of
applications. In applications where it could replace FP, it would never-
theless lead to higher maintenance costs, due to increased replacement
rates.


• 5 - Glass / Ceramics / Mica


Product groups analyzed Hoses/pipes, sealing solutions, electrical cables,
mechanical parts.


Technical feasibility Not suitable for sealings or hoses (no elastic prop-
erties, not flexible). Considering electric cables, ceramic-based cable
insulations may be considered, but these materials would not bring the
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combined set of properties that fluoropolymers offer and would not per-
form under the full set of required situations and process conditions,
leading to lower reliability, higher risks.


Economic feasibility For cables: increased maintenance costs.


• 6 - Polyether sulphone


Product groups analyzed Hoses, mechanical parts, sealing solutions.
Technical feasibility Not suitable, due to inadequte mechanical properties


(not flexible, not elastic) and poor chemical resistance, especially with
low-polar organic solvents (ketones and chlorinated hydrocarbons).


Economic feasibility Cheaper, but not applicable.


• 7 - Polyimide


Product groups analyzed Hoses, mechanical parts, sealing solutions, elec-
tric cables.


Technical feasibility Not suitable in applications where elastic properties
are required. Poor chemical resistance (e.g. subject to degradation in
hot, humid environments or in presence of seawater). It shows poor
resistance to mechanical wear, which proved to be a serious limit in
critical applications, such as cabling in aviation sector. In many air-
craft models, both fixed wing and rotating wing, short circuits (which
led to accidents with lost of lives) were caused by faulty insulation in
polyimide-insulated wiring, caused in turn by abrasion, due to vibra-
tions and heat connected to the functioning of the aircraft. That models
had to undergo extensive modifications and in some cases complete sub-
stitution of wires.


Economic feasibility


• 8 - EPDM rubber


Product groups analyzed Sealing solutions, hoses, food contact applica-
tions


Technical feasibility It shows poorer thermal and chemical resistance. Con-
sidering this latter aspect, while it could be suitable for some acids and
alkalis, chemical resistance is in particular poor with apolar media (fu-
els, mineral oils, diester lubricants, etc.).
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This makes EPDM not adequate, for example, for many sealing appli-
cations in the automotive sector, for example in lambda sensors.
Considering hoses, it could be used in hoses for medium tempera-
ture/aggressive chemical fluids, but obtaining lower resistance, lead-
ing to lower durability. In general, the applications where it could be
evaluated as alternative to fluoroelastomers are those in which it was
previously replaced by fluorelastomers because not enough performant
according to new requirements. If used instead of fluoroelastomers in
these applications, it will lead to frequent failures. Considering food
contact applications, it does not guarantee the same safety standards,
due to reduced chemical inertness, cleanability and heat resistance.
Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.


Economic feasibility Cheaper.


• 9 - Nitrile rubber (NBR)


Product groups analyzed Sealing solutions, hoses, mechanical parts, food
contact applications


Technical feasibility Fair to good resistance to hydrocarbons and oils but
only at low temperatures (above 120◦C it starts degradating and swelling).
Poor oxygen, UV and heat resistance. In several NBR applications,
PTFE is added to the compound, in order to obtain permanent low
friction performance. It could be considered as an alternative for hoses
for petroleum products, but in any case, it would show resistance prob-
lems with some products with high swelling power. In general, the
applications where it could be evaluated as an alternative to fluoroela-
stomers are those in which it was previously replaced by fluorelastomers,
because not enough performant according to new requirements. There-
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fore its use in those applications is expected to lead to increased failure
frequency.
Considering food contact applications, elastomers like EPDM, methyl
vinyl silicone rubber (MVQ), or NBR could be considered as alterna-
tives, however their life time is shorter (maximum 20.000 life cycles),
drastically reducing the durability of the application is drastically re-
duced. Moreover, these materials cannot reach the same combination
of resistance to chemicals and high temperatures as FP can do. In crit-
ical applications in food industry where these properties are needed,
using materials other than fluoropolymers would seriously downgrade
the performance, with increased risk of food contamination or reduced
food quality, with possible health concerns.


Economic feasibility Cheaper.


• 10 - Hydrogenated NBR


Product groups analyzed Sealing systems, hoses, mechanical parts
Technical feasibility Good resistance to automotive service fluids, hydrocarbon-


based fluids, but also polar fluids, within the temperature range of −45
to 150◦C for continuous use. In any case not comparable to fluoroela-
stomers, that can easily pass 200◦C.
Not suitable for contact with acids. Lower resistance to prolonged UV
exposure, poor chemical inertness. Poor impermeability.
ACM, AEM or HNBR have much higher friction coefficients, which
make them not suitable for many dynamic applications in vehicles. For
some applications, PTFE is added to the HNBR compound in order to
reduce friction coefficient.
In can be considered as alternative in hoses for petroleum products, but
it would have limited resistance to some products with high swelling
power and to very high temperatures.
For applications where the highest standards of chemical and thermal
resistance are required, for example car engines, fluoroelastomers are
currently the only reliable option available on the market.
It cannot be used in medical and pharmaceutical applications, due to
the possible release of acrylonitrile.
In food contact applications, its performance is lower in terms of clean-
ability, chemical inertness, resistance to heat.
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Economic feasibility Sligthly cheaper, but not sufficient availability on
the market to replace FP.


• 11 - Acrylic rubber


Product groups analyzed Seals, hoses
Technical feasibility Lower temperature resistance. Poorer chemical re-


sistance, on average. Good resistance to hydrocarbons in the range of
−40 to 175◦C continuous use. Good resistance to hydrocarbon and oils
but not comparable to fluoroelastomers. Not recommended for polar
fluids (coolants, water, etc).
Mechanical properties: poorer low temperature flexibility, compared to
FVMQ. Bad impermeability. High friction coefficient.


Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.


• 12 - Ethylene-acrylic (AEM) rubber


Product groups analyzed
Technical feasibility Lower chemical resistance. Good resistance to oil


up to 150◦C, not comparable to fluoroelastomers, that can easily pass
200◦C; not resistant to hydrocarbon solvents, gasoline and alkali, acids
and amines. Poorer low temperature flexibility compared to FVMQ.
Bad impermeability. High friction coefficient.


Economic feasibility Cheaper, but not sufficient availability on the mar-
ket to replace FP.


• 15 - UHMWPE


Product groups analyzed Hoses for strong acids and base at medium
temperature


Technical feasibility Less resistant at temperature > 70◦C than FP.
Economic feasibility Cheaper


• 17 - Silicone Rubber (VMQ)


Product groups analyzed PTFE tubing, Sealings (automotive), food con-
tact applications
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Technical feasibility Considering tubing, silicone rubber shows lower tem-
perature and chemical resistance compared to PTFE.
Considering sealings, similarly the temperature resistance is lower: sil-
icone rubber can operate at maximum temperatures ranging between
150◦C and 200◦C, therefore it is not suitable for the required operating
temperature of around 250◦C. Moreover, silicone rubber cannot meet
the mechanical properties, such as elongation, required by the automo-
tive sector for critical components. With very specific formulations, it
is possible to increase the temperature resistance of the compound till
to 300◦C (peak temperature), but only suppressing other properties,
such as elasticity, hardness, etc. .
Silicone rubber may be a good alternative to FKM for food contact
applications, as far as thermal resistance is concerned, but it may not
perform the say way as FKM as far as resistance to oily food is con-
cerned. In addition silicone rubber, being softer than FKM, could not
be the proper solution in applications where hardness is required.


Economic feasibility The cost of the material is lower, but higher main-
tenance costs (due to more frequent replacement of the components)
have to be taken into account, together with higer waste production.


• 22 - Molybdenum Disulphide (MoS2)


Product groups analyzed PTFE (as low friction additive)
Technical feasibility Resistant to high temperatures and suitable for lu-


brication in high vacuum applications, but not suitable for applications
with exposure to water vapour or even atmospheric moisture (moisture
depletes low friction performances of MoS2). R&D sctivities are ongo-
ing to improve MoS2 performances in some applications and the best
option seems to be substitution with PTFE. MoS2 may not be suitable
for applications were heavy metal contamination has to be avoided, such
as food contact applications.


Economic feasibility MoS2 is about 5 times more expensive than PTFE
and it has to be added in higher concentrations in rubber compounds.


• 23 - Graphite


Product groups analyzed PTFE (as low friction additive)
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Technical feasibility Graphite is electrically and thermally conductive,
which could be negative in some applications. Its efficiency is lower,
so higher amounts are requested to obtain relevant effects. Finally, the
color and the fact it stains could be a problem in some applications.


• 24 - Boric Acid


Product groups analyzed PTFE (as thickener / rheology modifier in VMQ
compounds)


Technical feasibility As expressed before, one of PTFE (powder) applica-
tions in rubber sector is as additive in rubber (VMQ) compounds, as
rheology modifier, to increase strength of uncured semifinished products
(so called green strength). Boric Acid was widely used in the past for
this purpose, but it has been replaced by PTFE, after being listed in
REACH Candidate List for Authorisation, because of its reprotoxicity.


In table 7 the features of alternative elastomeric materials are summarized
and compared to fluoroelastomers. The table shows that no other non-
fluorinated elastomer can effectively and safely work at temperatures ex-
ceeding 180◦C in presence of aggressive fluids.


29







8.2 Considerations for single specific materials


Material
type


Tmax


(◦C)
Good fluid
resistance


Poor fluid
resistance


Purity


NBR 120 Hydrocarbons Polar solvents, ozone Low
HNBR 175 Hydrocarbons, ozone Low
EPDM 150 Water, steam, ozone Hydrocarbons Low
VMQ 180 Water, steam, ozone Hydrocarbons High
AEM 180 Hydrocarbons, ozones Low
ACM 170 Hydrocarbons, ozone Polar solvents, water Low
CSM 150 Hydrocarbons, water,


ozone
Polar solvents Low


CR 100 Hydrocarbons, water,
ozone


Polar solvents Low


ECO 135 Hydrocarbons, water,
ozone


Polar solvents Low


IIR 110 Water Hydrocarbons Low
SBR 100 Water Hydrocarbons, ozone Low
NR 80 Water Hydrocarbons, ozone Low
FKM 240 Hydrocarbons, steam,


sour gases
Amines, polar solvents Medium


to high
FEPM 220 Steam, amines, sour


gases
Polar solvents, aro-
matics


Medium


FFKM 327 All None High
FVMQ 200 Water, steam, ozone,


hydrocarbons
Medium


Table 7: List of alternative elastomers, with the corresponding main features.
Fluoroelastomers features are reported for comparison
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9. Conclusions


9 Conclusions
PFASs constitute a very large class of chemicals, with very different chemico-
physical and eco-toxicological properties. Some of these chemicals are a cause of
concern and our industry fully shares the need to take appropriate measures for
their management.


However a sound approach should be adopted in order to classify molecules
according to their potential concern, which needs the evaluation of several aspects
and cannot be based on just one single structural element.


Fluoroelastomers, and in general fluoropolymers, constitute a separate group
in the large class of PFAS. They are inert and stable materials, insoluble in water,
non-mobile, non-bioavailable, non-bioaccumulable and non-toxic.


Remaining concerns are related to the use of fluorinated polymerization aids
during their production. Alternative technologies are being developed without the
addition of these substances.


Due to their unique combination of properties, fluoroelastomers are used to
produce components intended to operate in harsh conditions (such as high tem-
peratures, aggressive chemical environments, or both). Considering their higher
cost, compared to other “traditional” elastomers, they are used only when really
needed, in order to improve safety and durability and reduce emissions in the
environment.


Many of their technological applications are key for the implementation of
strategic plans such as the digital and green transitions and no equivalent alterna-
tives are known.


For all these reasons fluoroelastomers, and in general fluoropolymers, should be
excluded from the scope of the restriction. Fluorinated polymerization aids should
instead be targeted, considering the remaining concerns related to their use.
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Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2)  
22 September, 2023 



Name of the associations which make this input:  



The Japanese electric and electronic (E&E) industrial associations:  



JEITA (Japan Electronics and Information Technology Industries Association) 



CIAJ (Communications and Information Network Association of Japan) 



JBMIA (Japan Business Machine and Information System Industries Association)  



JEMA (Japan Electrical Manufacturers’ Association) 



 



With the endorsement of the following Medical and Monitoring & Control Equipment Industrial 



Associations:  



JAIMA (The Japan Analytical Instruments Manufacturers’ Association), 



JEMIMA (Japan Electric Measuring Instruments Manufacturers' Association), 



JFMDA (The Japan Federation of Medical Devices Associations), 



JIMA (Japan Inspection Instruments Manufacturers’ Association), 



JMIF (Japan Measuring Instruments Federation), 



NECA (NIPPON ELECTRIC CONTROL EQUIPMENT INDUSTRIES ASSOCIATION), 



SEAJ (Semiconductor Equipment Association of Japan) and 



IGMA (Industrial Gas Detectors and Monitors Manufacturers Association). 



 



Contact details of responsible person for this contribution: 



Organization: Japan Electronics and Information Technology Industries Association (JEITA)  
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Name:      Emi Yamamoto Function:              Secretariat 



Address: Ote Center Bldg., 1-1-3, Otemachi, Chiyoda-ku, Tokyo 100-0004, Japan 



E-Mail:                 emi.yamamoto@jeita.or.jp 



Tel.:                      +81 3 5218 1054 



Substance name: Per- and polyfluoroalkyl substances (PFASs) 



 



 



We, Japanese four electric and electronic equipment (hereinafter JP4EE) industry, have been vigorously 



committed complying with chemical regulations set by many countries. We have consistently supported 



the ambitious attempt of EU to reduce the risk caused from the hazardous substances and sincerely and 



diligently taken actual measures to meet the requirements under the EU chemical regulations such as 



REACH. We are aware that ECHA launches a public consultation on a proposed restriction of Per- and 



polyfluoroalkyl substances (PFASs), its salts and related substances, 22 March 2023 and submitted our first 



input in 13 June 2023 (listed as No. 4543 in "rest_pfas_rcom_part21_36501_en"). This is our additional 



input on this matter.  



 



The electrical and electronic equipment (EEE) are manufactured via supply-chain extending over the 



world, and chemical legislations in the EU, one of the big markets in the world, would have big 



influence over the world. Under such situation, we believe it essential that proposed requirements 



would not hamper the smooth international circulation of the products including EEE and would be 



implementable as a law reasonably.  



From the point of view above, we would be very happy if you consider the following opinions carefully. 



 



  





mailto:emi.yamamoto@jeita.or.jp
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List of our comments and input:  



1. The restriction should be considered based on the risk evaluation. Especially, it would be 



appropriate for ECHA to reconsider the proposed restriction for fluoropolymers, if ECHA cannot 



provide scientific justification for such measures.  



2. The possible risk caused from the articles should be properly considered, and convincing 



justification should be provided to show why the uniform restriction of PFAS in the articles is 



the most appropriate Union-wide measure to address the identified risks. 



3. The regulation for the substances which are currently and widely used in the global supply-chain 



should be gradually introduced. 



4. About the appropriate thresholds and denominator for the articles: The management at the 



level of 1,000 ppm in the article would be practical and feasible.  



5. Necessity of sufficient time until the enforcement of the restriction. In the case of restricting 



substances contained in articles according to the REACH, we would like the Dossier Submitter 



to set sufficient time until the enforcement of the restriction. For the very small amount of PFAS 



in complicated EEE, it would take 48 months only to complete the investigation of containment. 



6. Explanation of Difficulties in Obtaining Information on Chemical Substances Contained in EEE.  



7. The period and the way of setting and maintaining a “derogation” should be further considered 



and established.  



8. Necessary PFAS derogations in EEE. (Relating to Questionnaire 6 to 8).  



Please refer to the following Annexes to our input:  



‑ JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application list A: 



Explanation starting from PFAS as chemical materials.  



‑ JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential 



Application list B: List of the functions and properties necessary to electrical and electronic 



equipment (EEE), which need PFAS materials to attain required performances.  



‑ JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary 



Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions 



needing PFAS.  



‑ Annex 5. Supplementary Explanation in Relation to Japan 4EEIA Input on PFAS Dossier. 



(Attached to our 1st input) 



In addition, following Annexes should be referred to, these cover also following Comment 8. 
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‑ Annex 2. The unfeasibility of “possible substitutes” in the dossier in the actual EEE. 



(Attached to our 1st input) 



‑ JP4EE Annex 9 Unfeasibility of other “possible substitutes” in actual EEE 



9. Necessary PFAS derogations in manufacturing processes of EEE and its parts. (Relating to 



Questionnaire 8).  



Please refer to the following Annexes to our input:  



‑ JP4EE Annex 7 List C of PFAS essential uses in EEE manufacturing: Non-Exhaustive PFAS 



Essential Application list C: Explanation of applications in the manufacturing process of 



electrical and electronic equipment and its components.  



‑ JP4EE Annex 8 Explanation on PFAS essential uses in EEE manufacturing in Annex 7 (List 



C): Supplementary Explanation on the manufacturing processes of EEE and its parts which 



need PFAS and listed in our Essential Application list C (Annex 7).  



10. A derogation for articles already placed on the market before implementing the restriction 



should be provided like other restrictions covering articles under Annex XVII to REACH. 



11. A General exemption of spare parts without expiry date would be indispensable for complicated 



articles to extend their useful life, if their original products are placed on EU market before the 



requirement comes into force.  



12. About the reporting requirements on each PFAS content：The articles should be excluded from 



the scope of reporting. 



13. Preceding evaluations should be respected, especially for RAC/SEAC Opinion on PFHxA. 



 



About the following comments in our 1st input (listed as No. 4543 in "rest pfas rcom part21 36501 



en"), we don’t resubmit them here because they do not include any items to be updated. However, 



the issues are still to be solved, and please refer to them as necessary:  



1-9. Possible negative impact to the occupational safety in production process from the restriction 



of PFAS 



1-10. There are no analytical methods for complex articles at ppb order. 



 (Please see our 1st input to Question 10 in the questionnaire (Ref. No. 4543 in "rest pfas rcom 



part21 36501 en".) 
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List of Annexes to Japan 4EE’s Input on Annex XV restriction report on PFAS:  



 



For 2nd input from JP4EE, following annexes are submitted:  



 



➢ New! JP4EE Annex_1-2_Japan 4EE Comments on restriction dossier on PFAS Part 2 (This paper) 



➢ Updated: JP4EE Annex 3 rev List A of PFAS essential uses in EEE: Updated Essential Application 



list A: Explanation starting from PFAS as chemical materials. (Updated cells are shown in yellow.) 



EEE inevitably needs derogations for the essential applications listed in Column E of this list A 



from the proposed PFAS restriction.  



➢ Updated: JP4EE Annex 4 rev List B of EEE Functions needing PFAS: Slightly-updated Essential 



Application list B: List of the functions and properties necessary to electrical and electronic 



equipment (EEE), which need PFAS materials to attain required performances.  



➢ New! JP4EE Annex 6 Explanation on EEE Functions in Annex 4 (List B)：Supplementary 



Explanation on the functions of EEE needing PFAS shown in our List B of EEE Functions needing 



PFAS (Annex 4) 



➢ New! JP4EE Annex 7 List C of PFAS essential uses in EEE manufacturing: Non-Exhaustive PFAS 



Essential Application list C: Explanation of applications in the manufacturing process of electrical 



and electronic equipment and its components. EEE and its parts manufacturing inevitably 



needs derogations for the processes listed in Column C for the Intended uses in Column D of 



this list C. 



➢ New! JP4EE Annex 8 Explanation on PFAS essential uses in EEE manufacturing in Annex 7 (List 



C): Supplementary Explanation on the manufacturing processes of EEE and its parts which need 



PFAS and listed in our Essential Application list C (Annex 7)  



➢ New! JP4EE Annex 9 Unfeasibility of other “possible substitutes” in actual EEE. : The unfeasibility 



of “possible substitutes” in “A guide to PFAS in electronics” in the actual EEE.  



Note: The applications of PFAS in EEE have not been investigated in the dossier. As long as we 



know, the most collective available information on this matter would be “A guide to PFAS 



in electronics” by ChemSEC, and we suppose that ECHA may refer to it. However, from the 



point-of-view from the actual manufacturers of EEE, the listed “possible substitutes” seem 



to be (still) unfeasible to attain the EEE performances needed in current IT society. 



Therefore, we prepare this Annex for the legislators’ reference.  



ChemSEC： “A guide to PFAS in electronics”： 



https://chemsec.org/reports/check-your-tech-a-guide-to-pfas-in-electronics/ 



 





https://chemsec.org/reports/check-your-tech-a-guide-to-pfas-in-electronics/
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Following Annexes were attached to the 1st input from Japan 4EEA (listed as No. 4543 in 



"rest_pfas_rcom_part21_36501_en"). We don’t resubmit them here because they do not include any 



items to be updated, but the contents are still effective. Please refer to them as necessary:  



➢ Annex 1 Japan 4EE Comments on draft Annex XV restriction report on PFAS dated in 13 June 



2023.  



➢ Annex 2. The unfeasibility of “possible substitutes” in the dossier in the actual EEE. (We attached 



it as 2nd sheet of Annex 9 for your convenience.)   



➢ Annex 5. Supplementary Explanation in Relation to Japan 4EEIA Input on PFAS Dossier. 
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1. The restriction should be considered based on the risk evaluation of the substance. 



Especially, it would be appropriate for ECHA to reconsider the proposed restriction for 



fluoropolymers, if ECHA cannot provide scientific justification for such measures.  



We have consistently supported the ambitious attempt of EU to reduce the risk caused from the 



hazardous substances and sincerely and diligently taken actual measures to meet the requirements.  



However, it is unfeasible to legislate the PFAS restrictions in this dossier as they stand, and we are 



deeply concerned that, if enforced, they will not only hollow out EU industry, but also make existing 



infrastructure unsustainable. 



 



(1) About the risk assessment of the substances themselves.  



PFAS are a huge group of substances that include many different substances with varying levels of risk. 



However, we believe that a blanket restriction on all PFAS may lack a risk-benefit balance and is not 



scientifically or socio-economically sound. As PFAS are not even SVHCs, it is impossible to provide 



accurate information on their use in articles within the input deadlines for dossiers, so we have to 



guess based on speculation. (See 6 below for Explanation of Difficulties in Obtaining Information on 



Chemical Substances Contained in EEE.) Risk assessments based on such guesses may lack credibility. 



Despite the fact that the risks have not been identified, electronics applications are subject to 



restrictions with little scrutiny, and even derogation is rarely proposed. Although the socio-economic 



impact of implementing such restrictions will be considered by SEAC in the future, it appears that the 



socio-economic impact of such restrictions has not been considered in the preparation of the dossier. 



ECHA's recently published “Assessment of regulatory needs” does not make recommendations on 



blanket restriction of all substances in the assessed substance groups. Typically, recommendations 



are made for some substances within a substance group, such as "it is appropriate to consider 



restrictions after CLP assessment". In light of such trends in ECHA's “Assessment of regulatory 



needs”, the content of the proposal in this PFAS dossier appears to lack proportionality. 



Highly hazardous PFAS such as PFOS and PFOA are already restricted under REACH. If other PFAS for 



which a hazard classification has not yet been identified are to be restricted, a proper risk assessment 



should be conducted and the regulation should focus on applications with high exposure potential and 



well-established alternative technologies. 



Specifically, the Japan Fluoropolymers Industry Association (JFIA), an upstream chemical manufacturer, 



states the following about the risks associated with fluoropolymers (See Ref. No.5841 in 



"rest_pfas_rcom_part24_36500_en".). 



Fluoropolymers are thermally, chemically, photochemically, hydrolytically, oxidatively and 



biologically stable, barely soluble in water, immobile, insoluble (Water, Octanol, etc.) and too large 
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to migrate to cell membranes. Therefore, they are not incorporated into the body and are 



considered low concern from a human and environmental health perspective.  



We also believe that this point is reasonable. We believe that there is no justification in the dossier 



for restricting such a substance group. If ECHA cannot provide more reasonable justification, it would 



be appropriate for ECHA to reconsider the proposed measures for fluoropolymers.  



 



(2) About the assessment of the risk caused by the substances in the articles.  



During the use of articles like EEE, it is presumed that an exposure amount of PFAS is generally negligibly 



low compared with the exposure of the PFAS as chemicals own*1, *2. For example, the U.S. Agency for 



Toxic Substances and Disease Registry (ATSDR) concluded that the route of human and environmental 



exposure to PFAS is mostly through ingestion of drinking water or food, and negligible exposure through 



consumer products. In articles, PFASs are firmly integrated into polymer matrix in most cases and are 



contained in very small amounts. Furthermore, due to an extremely low vapor pressure (about 10-4 Pa), 



PFASs are not emitted into the environment. Even if a very limited amount would be emitted or eluted 



from articles, it is not considered to be a level that affects humans or the environment.  



It is also presumed that environment impact of PFAS from EEE (i.e. articles) is extremely low since certain 



EEE distributed to general consumers are properly managed in accordance with EU WEEE 2012/19/EU1.  



The blanket restriction on PFAS will affect many industries. We hope that you will consider our 



recommendations and information in the following sections and make a scientific and technical 



decision about the need for and feasibility of regulation. 



 



References:  



*1: According to the U.S. ADSTR research, PFAS exposure routes to human and environment are mainly oral ingestion 



from PFAS-containing foods, food packaging and/or drinking water, exposure from consumer products is low. 



https://www.atsdr.cdc.gov/pfas/health-effects/exposure.html 



*2: According to Duke Nicholas School of the Environment, PFAS percutaneous exposure via skin contact is 



negligibly low although inhalation of PFAS absorbed to house dust migrated out from PFAS-containing carpets 



and/or furniture might be possible.  



https://sites.nicholas.duke.edu/pfas/files/2020/08/Duke-NSOE-PFAS-Background.pdf 



2. The possible risk caused from the articles should be properly considered, and convincing 



justification should be provided to show why the uniform restriction of PFAS in the 



articles is the most appropriate Union-wide measure to address the identified risks. 



 
1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012L0019 





https://urldefense.com/v3/__https:/www.atsdr.cdc.gov/pfas/health-effects/exposure.html__;!!OzAIPA!BIIwTT965msIgiQvsNWb2u_POYtE3Qw8Nm7FGqmJkBtbk7jg5Xhvy3-Sn2rrUAhzTxLvH17mNX8jMRGb9JMazdhDicuu4Iu9$


https://urldefense.com/v3/__https:/sites.nicholas.duke.edu/pfas/files/2020/08/Duke-NSOE-PFAS-Background.pdf__;!!OzAIPA!BIIwTT965msIgiQvsNWb2u_POYtE3Qw8Nm7FGqmJkBtbk7jg5Xhvy3-Sn2rrUAhzTxLvH17mNX8jMRGb9JMazdhDieX5wDZc$


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32012L0019
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In the course of risk assessment, the fact that the end-of-life stage of EEE is managed according to 



WEEE Directive should be well-recognised and evaluated. We would like to ask the researchers and 



law-makers to evaluate the industry’s effort and diligence to meet the sector-specific EPR 



legislation properly. 



For product groups such as automobiles and EEE, waste regulations and occupational safety standards 



have already been established. The end-of-life stage of EEE is strictly and properly managed according 



to WEEE Directive. No e-wastes are dumped into environment without necessary care. Other 



complicated products such as vehicles are also managed under their sector-specific waste legislations. 



Such legislations apply extended producer responsibility (EPR) to the manufacturers, and the industry 



has taken big effort to meet the requirement with spending huge cost and resources. We would like to 



ask the researchers and law-makers to evaluate such effort and diligence properly. 



If there are concerns on the risk of substances and mixtures, it may be more effective to cover them 



by occupational safety standards or the like. We consider that the methods of management should 



be flexible if there are other effective options to be considered.  



 



We believe that emissions relating to EEE are quite well managed and are quite limited as described 



in our comment 1 above. In the first place, at design and manufacturing stages, the use of PFAS in 



EEE is limited to the places where the functions of PFAS are really necessary, because PFAS materials 



are more expensive in exchange for high-performance than non-PFAS low-performance ones.  



In addition, in use phase, EEE must keep their quality and performance in their durable life. The 



PFASs used in products have a very low vapour pressure and therefore do not volatilise at room 



temperature, and are designed to remain where they are applied to in order to provide the required 



function during the product life time, and to perform well under more severe conditions than the 



rated operating conditions. We therefore believe that it is unlikely that PFASs will be released into 



the atmosphere from the products during the use phase.  



EEE will enter into end-of-life stage with keeping the above conditions, and the emission at EOL stage 



has been adequately and legally controlled because waste EEE is covered under EU recycling 



legislations such as WEEE Directive 2012/19/EU or Battery Directive 2006/66/EC. Therefore, we 



consider that PFAS contained in the products from the volume of PFAS use, 4,860t, for EEE (Electronics 



and semiconductor), as described in the baseline, would not be discarded to the environment. If there 



are any concerns on the EOL stage of EEE, requirements for separate treatment under the recycling 



legislation such as Article 8 of WEEE or occupational safety regulations would be more effective ways 



to manage them with better cost-benefit than reflecting them to the threshold of PFAS under REACH 



which does not cover waste in principle.  
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For the proportional measures for chemical substance, the Commission draft restriction of PFHxA2, 



published in 13 June 2023, should be considered as a reference.  



The preempts (14) and (15) of the draft Commission Regulation on PFHxA (D090483/01) are described 



as follows:  



(14)     Despite the existing uncertainties on the data available, the Commission concurs with RAC 



that releases to the environment and exposure to humans have been confirmed by a large set of 



environmental and human monitoring data, and that the manufacture of PFHxA, its salts and PFHxA-



related substances, and the uses of those substances that result in releases to the environment that 



are not adequately controlled, should be minimised. Instead of a broad restriction, the Commission 



considers a targeted restriction as the most appropriate Union-wide measure to address the 



identified risks. The Commission considers that the restriction should be targeted to those uses for 



which RAC concluded that it is not possible to implement risk management measures to minimise 



emissions and SEAC concluded that restricting that specific use is likely appropriate or likely not 



inappropriate in terms of socio-economic benefits and costs. For those uses, the Commission 



considers that the risk is not adequately controlled, alternatives are available and socio-economic 



costs are likely to be limited in comparison to the human health and environmental benefits.  



(15)     Therefore, the Commission considers it necessary to adopt a Union-wide restriction for placing 



on the market or use of PFHxA, its salts and PFHxA-related substances in textiles, leather, furs and 



hides in clothing (such as outdoor clothing like rain jackets); related accessories (such as handbags) 



and footwear for the general public; paper and cardboard used as food contact materials; mixtures 



for the general public; cosmetic products; and some firefighting foams applications. 



3. The regulation for the substances which are currently and widely used in the global 



supply-chain should be gradually introduced. 



If the uniform restriction of PFAS in the articles is really planned by ECHA after the proper risk 



assessment, all the issues described in our following comments should be carefully considered for 



establishing the feasible and enforceable measures.  



For complex articles such as electrical and electronic equipment (EEE), even a single substance survey 



will not work unless the entire global supply-chain responds appropriately to the survey. In such 



context, the collection of SVHC information is a well-established tool for understanding the presence 



of substances of concern, and through SVHC surveys, end-product manufacturers can make concrete 



estimates of the amount of the substance used and the potential impact if the substance is regulated.  



 
2 https://ec.europa.eu/transparency/comitology-register/screen/documents/090483/1/consult?lang=en 





https://ec.europa.eu/transparency/comitology-register/screen/documents/090483/1/consult?lang=en
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However, as the restriction of PFAS is proposed not via the route via SVHC and authorization, end-



product manufacturers are unable to estimate the exact amount of use or potential impact. Forcefully 



requesting information on the proposed restrictions in this situation would have little chance of 



gathering reliable data.  



 



In addition, even if we had been able to gather more data, we consider that the separate date of the 



restriction of the articles should be set as a date later than that for chemicals. For EEE, complex articles, 



necessary transition period would be at least 5 years or more after the feasible substitutes are available 



as substances or mixtures. For EEE for industrial and social infrastructures would need longer time. 



From this perspective, it makes practical sense to establish an "Authorisation" step before restricting 



a substance. Please also see our Comment 5 below.  



 



For example, PFHxA, which is not designated as a SVHC like PFAS, is a very limited group of substances 



within PFAS. Nevertheless, only insufficient and unreliable data have been obtained on PFHxA.  



Preempt (13) of the proposed PFHxA restriction (D090483/01) states: 



The Commission considers that it is not demonstrated that the proposed restriction, as modified 



by RAC and SEAC, is the most appropriate Union-wide measure to address the identified risks, 



taking into account that the data presented on emissions, risk reduction and socio-economic 



impacts are uncertain and important data are missing. RAC clearly indicated that the reported 



quantitative release estimates are unreliable due to numerous inconsistencies between different 



sections of the Background Document to the Opinion on the Annex XV dossier, insufficient 



justifications for the assumptions made and significant gaps in the information presented or in 



the reporting of the underlying calculation methodology for the different use sectors. 



The proposed PFAS regulation, which does not take steps such as designating PFAS as SVHCs and 



establishing an survey system for the entire supply chain, is largely based on speculation. We believe 



that the situation may be similar to the PFHxA case above. 



We understand the concerns about PFAS in the countries that have proposed restrictions. We also 



agree with the idea that hazardous PFASs (PFOS, PFOA, C9-C14PFCAs, PFHxS) have been phased out 



and that further regrettable substitutions should be prevented. 



However, restricting PFAS other than those listed above in the proposed very short period, for which 



a hazard classification has not yet been identified, based on uncertain data and not on a risk basis, will 



result in socioeconomic losses. 



In many cases, alternative is a similar substance to the original substance, but it does not necessarily 



have the same properties, including toxicity etc. In addition, in order to use an alternative substance 
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that is completely different from the original substance, it takes a lot of time not only to develop an 



alternative substance itself, but also to develop the peripheral technology to use it. 



 



Ozone-depleting substances are one of the best examples of global environmental improvements. 



These are substances that have been regulated on a risk-based and phase-out basis, with a grace 



period for industrial and socio-economic applicability. 



A familiar example is the refrigerant used in refrigerators. Isobutane, which is completely different 



from Chlorofluorocarbons (CFCs), is currently mainly used. Unlike CFCs, isobutane is flammable, and it 



goes without saying that various technological developments and design improvements were 



necessary to enable its use. 



 



The influence of ozone-depleting substances has been quantified based on scientific evidence, and 



based on the Vienna Convention*3 and the Montreal Protocol *4, they have been completely phased 



out after a very long period of time (e.g. HCFC*5). And we have achieved a very impressive result: the 



reduction of the ozone hole. The Protocol provides for the evaluation and review of regulatory 



measures on the basis of the latest scientific, environmental, technical and economic information. We 



believe that the restriction of PFAS can achieve effective results by introducing proper risk-based 



management based on scientific assessment of the hazards of the substances, stepping phase out, and 



their review as with this protocol. 



 



References: 



*3: “Vienna Convention for the Protection of the Ozone Layer” adopted on March 22, 1985 



*4: The Montreal Protocol on Substances that Deplete the Ozone Layer, adopted on September 16, 1987. 



Identifying substances and regulating their production, consumption, and trade. 



https://ozone.unep.org/treaties/montreal-protocol 



https://ozone.unep.org/ozone-timeline 



*5: The deadline for complete abolition of HCFCs is 2030. 45 years have passed since the adoption of the Vienna 



Convention.  



4. About the appropriate thresholds and denominator for the articles: The management at 



the level of 1,000 ppm in the article would be practical and feasible.  



We consider that the feasible denominator for the restriction of substances in the articles should be 



“article” and not be “homogeneous material”, especially for the proposed thresholds is at ppb order. What 



can be surely managed by the article manufacturers are threshold value on the order of 1,000 ppm.  



 



We are aware that the draft Regulation on PFHxA proposed the thresholds as “measured in 





https://urldefense.com/v3/__https:/ozone.unep.org/treaties/montreal-protocol__;!!JmoZiZGBv3RvKRSx!7YMVgBXf3b5c1ISrngSnuWJbb8utqmLODYH2f_8l8Bduitzak4JkjHjGc_ntjBMbJjxnXGYT2NSlcUMgzxeyY_3SVYs$


https://urldefense.com/v3/__https:/ozone.unep.org/ozone-timeline__;!!JmoZiZGBv3RvKRSx!7YMVgBXf3b5c1ISrngSnuWJbb8utqmLODYH2f_8l8Bduitzak4JkjHjGc_ntjBMbJjxnXGYT2NSlcUMgzxeyJTTLNFc$
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homogeneous material”, maybe because the covered products are limited. The management of the 



substances based on “homogeneous material” under the EU RoHS is not requiring the analytical 



testing, and that it would not be generally applicable to the restriction of substances in the articles 



with low thresholds under REACH.  



As a similar case, we are also aware that the management based on “homogeneous material” has 



been introduced to the CMR restriction in the textile under Entry 72 of Annex XVII to REACH. In the 



textile and similar products, measurement could be conducted because PFHxA used for the surface 



treatment would be targeted. However, please note that this is not generally applicable to other 



articles, because the case of the textile would be a special case in among the articles. 



 



EEE is fortunately not covered under the regulation mentioned above, however, we have experienced 



that the once-defined conditions for the restriction of a certain group of the fluorinated substances 



have been often copied without sufficient assessment to other groups even though their hazard 



properties are different. We consider that the management based on “homogeneous material” would 



not suitable nor feasible for the articles, especially complex articles. Our proposal and justification is 



also aimed for future possible restrictions of the fluorinated substances in other articles.  



 



The reasons why the PFAS in the articles should not be managed in homogeneous material are as follows： 



(i) The necessity to manage impurities by a certain threshold should be justified from the 



viewpoint of risk and socio-economic impact assessments. Proposing the management in 



“homogeneous material” without risk assessment nor socio-economic impact assessment would 



lack the proportionality, transparency and justification which are required in the EU legislation.  



(ii) Existing EU RoHS DIRECTIVE 2011/65/EU3 requires the management under “homogeneous 



material” basis in electric and electronic equipment. However, to tell the truth, the supply chain 



of EEE has managed to carry out the compliance scheme, because the thresholds for RoHS are 



far higher (100 ppm for cadmium and 1,000 ppm for other 9 restricted substances) than those 



proposed in the PFAS restriction.  



Likewise, the restriction of four phthalates under Entry 51 of Annex XVII to REACH, which was 



enacted after the publication of the regulation under EU RoHS Directive, requires the 



management of the substances in “homogeneous material”, like RoHS. However, it has been 



manageable because the threshold is 1,000 ppm, similar to RoHS, though the denominator is 



“homogeneous material”. 



(iii) In the first place, the complex articles cannot be managed on the measurement basis. Ensuring 



 
3 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32011L0065 





https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32011L0065
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the compliance only based on the analytical testing would not be feasible and appropriate for 



them. For example, tens of thousands, or in cases of complex EEE, hundreds of thousands of 



homogeneous materials, may exist in one EEE. In addition, various suppliers from all over the 



world are involved in the manufacture, from raw materials, parts and components, through to 



final products. In such cases, checking conformity based only on analysis testing of a huge 



number of homogeneous materials is unfeasible in practice. Even if we assume that it can be 



carried out, it can only confirm the compliance status of the tested sample at that particular 



time, and it cannot guarantee conformity for the whole product continuously. Given the above 



facts, we cannot even imagine how the compliance can be managed by testing.  



 



(iv) What can be managed by article manufacturers via supply-chain is at the threshold values on 



the order of 1,000 ppm. For this level, it is thought that midstream manufacturers also have 



already an understanding on inclusion amounts from SDS information. In the first place, it is 



unrealistic for article manufacturers to manage substances contained in their products on the 



ppb order, because the manufacturers have no choice but to rely on the substance information 



received from the chemical manufacturers on the upstream side of the supply chain. And the 



management of substances on the ppb order is not an easy task for chemical manufacturers 



either. In the case of impurities and by-products originating in the manufacturing process, it is 



possible that information is not transmitted due to trade secret issues, and there are cases when 



the chemical manufacturer itself may not know the information unless high precision 



measurement is conducted. Managing substances in the complex article at ppb order is not 



feasible, not to speak of such management in homogeneous material.  



 



(v) There are no analytical methods for complex articles at ppb order. We would not be able to 



manage the materials and products in this very small amount range. According with information 



from the chemical manufacturers, no official and reproducible analytical method for PFAS has 



been established yet.  



There are two ways to analyse the amount of PFAS including PFAS in the materials: “liquid 



chromatography-mass spectrometry” and “Combustion-Ion Chromatography”. If using “liquid 



chromatography-mass spectrometry”, a process called extraction should be established, in which 



PFAS is dissolved into a fluid, such as water or organic solvent, which is suitable for the analytical 



method. More concretely, it is necessary to establish extraction methods by optimising the 



organic solvent used for extraction, extraction time, extraction temperature, etc., according to 



the type of polymer that constitutes the molded product and the type of PFAS to be analysed.  



Even if all the complex and diverse methods of analysis are established, they must be correctly 



applied after distinguishing the polymer type from the PFAS type in order to perform the analysis 



correctly. In addition, reference materials corresponding to the type of polymer and the type of 
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PFAS must also be prepared. It is not feasible for downstream companies that have difficulty 



obtaining such information or reference materials.  



On the other hand, if using “Combustion-Ion Chromatography”, we can determine total fluorine 



content on the order of a very small amount without its reference materials, but it is impossible 



to distinguish fluorine derived from PFAS from fluorine derived from other materials.  



As electrical and electronic products become more functional and resource efficient, most of the 



components and parts used for them become smaller and more complex. It is often not feasible 



today to disassemble the components and parts into homogeneous materials and to obtain 



sufficient amount of homogeneous material sample for an analytical method. This has been 



pointed out in IEC 62321 Part2, for example. 



5. Necessity of sufficient time until the enforcement of the restriction. In the case of 



restricting substances contained in articles according to the REACH, we would like the 



Dossier Submitter to set sufficient time until the enforcement of the restriction. For the 



very small amount of PFAS in complicated EEE, it would take 48 months only to complete 



the investigation of containment. 



We are continuously investigating and reviewing the PFAS applications in EEE after the submission of 



our 1st input, and we consider that most of the applications found out would need applicable 



derogations. The reasons why are that many of substitutable applications of PFAS have already been 



replaced in response to the recent trend of regulating fluoro-substances and PFAS materials with high-



performance are relatively expensive.  



 



However, it takes very long time to investigate the substances which have not become even SVHCs 



through the whole supply-chain and to check whether there are any other unknown applications using 



PFAS than those currently known or not. Based on the experience of compliance with the RoHS 



Directive, even in the case when replacement exists, a period of at least 4 years is necessary to 



implement substitution in the article, even if the restricted substances are clearly identifiable and the 



threshold value is on the order of 1,000 ppm. PFAS is very huge group of substances, we cannot even 



assume the necessary transitory period, but we estimate that at least 4 years would be needed only 



to complete the investigation of containment.  



Also from our experiences in the compliance with RoHS, especially for the complex articles, there are 



many cases where a non-substitutable application of the restricted substance is reported from an 



unexpected part or player in the supply-chain during transitory period between the publication of the 



law and the implementation of the restriction. For example, we considered that PFOA had already not 











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



16 



 



been used in EEE. However, after the publication of PFOA regulation, very small amount of PFOA as 



the impurity in PTFE powder was found out and additional derogation covered it. 



 



In considering the above, the first four years had better to be set as a kind of “checking point” for the 



complex articles. If any application becomes known during this period and no feasible substitutions are 



found out at present, a mechanism to set a new derogation for such application should be established.  



 



About the necessary steps for typical EEE when substituting a substance for which viable alternatives 



are established, please see our 1st comment (Annex 1(3) “Necessity of sufficient time until the 



enforcement of the restriction. In the case of restricting substances contained in articles according to 



the REACH, we would like the Dossier Submitter to set sufficient time until the enforcement of the 



restriction.” to Ref. No. 4543, in "rest pfas rcom part21 36501 en").  



Please note that there are currently no concrete estimations of the timeline for replacing the PFAS 



applications listed as “essential” in our comment. Far from that, it has not been turned out yet whether 



the substitution of them is feasible or not in the first place. We would be able to research more about 



the possibility of substitution and, if possible, about the concrete timeline for replacement during four 



years of checking time after the publication, if the law gives us such time. 



6. Explanation of Difficulties in Obtaining Information on Chemical Substances Contained in EEE.  



We would like to explain again about the difficulties in obtaining information on chemical substances 



contained in EEE, as the reason why that it takes long time to investigate very small amount of 



substance(s) in the complex articles, as described in the comment 5 above. This is because we feel it 



would be difficult to have the law-makers, who have mainly covered chemicals, understand truly 



how the material investigation in the complex article is difficult.  



(i) Framework on Investigating Chemical Substances Contained in Products in the EEE Industry.  



The EEE industry has developed an international standard, IEC62474 and conducts surveys of chemical 



substances in supply chain based on the standard. The Declarable Substance List (DSL), which is part of 



this standard, lists substances of concern that are subject to restrictions under the chemical substance 



regulations in countries and that may be contained in EEE with the knowledge of experts in each 



country. Substances that have not been found to be hazardous and are not restricted by the regulations 



in countries are usually not added to the DSL. 



Usually, even for a few substances for which CAS has been identified, it takes at least months, or more 



than years if number of substances is large, that a survey initiated from the EEE manufacturers, which 



is placed at the bottom of the supply chain, can reach the chemical manufacturers at the top of the 



supply chain, and then will be back to the EEE manufacturers. 
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(ii) Adding PFASs to the DSL 



With the promulgation of the laws requiring information of PFAS in products in some American 



states, the EEE industry has begun to take actions as much as possible. Although most of PFAS have 



not been found to be hazardous, due to PFAS Law in the Maine, "PFAS" was just added to the DSL on 



January 17, 2023. Nevertheless, since the laws do not specify the CAS numbers of specific target 



substances, similar to the EU PFAS dossier, the DSL does not specify specific PFAS substances. Instead, 



629 PFAS substances (indicated as “not exhaustive list”) selected based on expert knowledge were 



added to the Reference Substance List (RSL). 



Anyway, this will enable future surveys of PFASs across the supply chain, but there are many obstacles 



to conducting such surveys, as described below. 



 



(iii) Conducting complicated Surveys 



For complex articles such as EEE, the supply chain is multiply layered and complex and spread globally.  



 



In order for the final EEE manufacturer placed in downstream of the supply chain to obtain information 



about the chemicals contained in each part or component of the product, it is necessary to go up 



through the supply chain one-tier by one. On the other hand, normally, the suppliers which the final 



EEE manufacturer would be able to realistically reach out is two-tier upstream suppliers at the best. 
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The detailed chemical composition of the functional material in which the PFAS may be used is often 



considered a trade secret and is not communicated to the user beyond the level required for safe use. 



Furthermore, in the case of impurities or by-products generated during the manufacturing process, such 



information may not be communicated due to trade secret issues. In such cases, even the manufacturer of 



the chemicals may not know the information unless a highly accurate analysis is carried out. For example, 



as one of our members was not able to obtain specific chemical names from suppliers for PFOA-related 



substances covered by the PFOA exemptions prohibited under the Stockholm Convention.  



 



The longer and more complex the supply chain and the larger the number of substances surveyed, 



the longer the time will be needed to obtain response (months to years or longer).  



If the substances subject to survey are not uniquely identified, the supplier who is asked for the 



survey has no way to verify whether or not their products, purchased parts, or materials contain PFAS 



(and which PFAS is how much contained,), making it more difficult for the surveyor (e.g. EEE 



manufacturer) to get a response and taking longer.  



In fact, in our experience, even when an EEE manufacturer has information that certain fluorinated 



compounds (not necessarily PFAS) are used in certain applications, it was almost impossible for the 



manufacturer to know whether or not they are PFAS.  



EEE manufacturers have hundreds or thousands of suppliers in Tier1 only, and it is not even possible 



to estimate how much time and effort it would take to obtain information on the content of more 



than 10,000 PFAS from their entire supply chain.  
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The EEE manufacturer usually directs its suppliers to the necessary specifications of the main material 



or finished product, but rarely identifies each substance in each article, except for legally restricted 



substance. Also, in most cases, finished article manufacturers rarely use PFAS themselves or as any 



mixture containing PFAS. Furthermore, in the supply chain, the user of the chemical itself is not the 



“first or second tier” supplier, but often the material manufacturer which is further upstream.  



Therefore, the manufacturer has no option but to rely on information about the substance that is transmitted 



incrementally from further upstream in the supply chain and ultimately delivered to the manufacturer.  



 



For the above reasons, the addition to the DSL allows PFAS investigations, and even if PFAS content 



information is transmitted to EEE manufacturers several years later, there is no certainty that EEE 



manufacturers know the exact PFAS content in the articles, and we cannot obtain thorough 



information even taking longer time. 



 



(iv) Difficulty of analysing PFAS in EEE 



Internationally recognized analytical methods have been established for only some PFASs, including those 



already internationally regulated. The EPA provides PFAS analysis methods but it does not list methods for 



analysing PFAS content in articles. 



In addition, the Act allows the report as the total organic fluorine when individual PFASs cannot be identified. 



However, Combustion-Ion Chromatography (CIC), the commonly known analysis of fluorine, detects not limited 



to organic fluorine but also inorganic fluorine. Therefore, it is not possible to detect only total organic fluorine. 



Even if an EEE manufacturer were to conduct an analysis, it would be impractical because the EEE consists of 



tens of thousands of parts, and it would take a tremendous amount of time and effort to analyse each of these 



parts to determine the PFAS content. 



Here is an example. A computer consists of many parts as shown in the figure.  



 





https://www.epa.gov/water-research/pfas-analytical-methods-development-and-sampling-research
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Each part consists of many tiny parts (a board unit is shown as an example). 



 



 



In order to analyse, it is necessary to prepare the samples to be tested by decomposing to the 



material (homogeneous material) level constituting the tiny parts. However, no methods have not 



been established to prepare such a sample for which can be carried measurement at the level set in 



the dossier in a reproducible manner.  



Even a very tiny part consists of multiple materials, it is hard to imagine how much time, effort and 



cost it would take to conduct analysis for each component of every EEE.  



Based on the above, it is not practical for an EEE manufacturer as downstream of the supply chain to 



analyse and identify the type and content of PFAS contained.  



 



The above is what the manufacturers of the complex articles have to do when the management of 



the huge number of substances is required with very low threshold and without the preparatory 



period in managing them as SVHC. This is also the reason why we need at least four years for 



investigation, as stated in our Comment 5 above. From the same reason, we consider that it would 











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



21 



 



not be feasible that the reporting requirements on each PFAS contents is obligated for the articles, as 



we stated in our Comment 12 below.  



7. The period and the way of setting and maintaining a “derogation” should be further 



considered and established. The criteria for setting a derogation for the essential use for 



the complex articles should be similar to those of RoHS, and the date set for a derogation 



should not be an expiry date of the derogation but be a date for reviewing it.  



Under current REACH, the criteria to set a derogation for the essential use for the complex articles 



have not been specified yet, and the procedures to apply a derogation or the ways of maintenance 



have not been clarified either.  



 



(1) About the criteria for setting a derogation for the essential use for the complex articles.  



As PFAS is the huge group of the industrial chemicals taking indispensable uses on complex articles at 



present, the conditions set in the Article 5(1)(a) of RoHS DIRECTIVE 2011/65/EU should be considered 



in determining appropriate derogations for the PFAS in the complex articles as follows: 



(a) inclusion of materials and components of EEE for specific applications in the lists in Annexes III 



and IV (note: exempted applications from the restriction under RoHS), … where any of the following 



conditions is fulfilled:  



‑ their elimination or substitution via design changes or materials and components which do not 



require any of the materials or substances listed in Annex II (note: restricted substances) is 



scientifically or technically impracticable,  



‑ the reliability of substitutes is not ensured,  



‑ the total negative environmental, health and consumer safety impacts caused by substitution 



are likely to outweigh the total environmental, health and consumer safety benefits thereof.  



If a derogation is not adequately set for an application fulfilling any of the above three conditions, 



the article product groups needing it would not be able to be produced anymore, and such situation 



may give big socio-economic impact. 



 



(2) About the procedures relating to applying, setting and reviewing a derogation.  



Current PFAS dossier proposes three types of the duration, that is, five years, twelve years, and 



without limitation, for the listed derogations.  
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However, we feel uncertain whether the duration of five years plus transitory period would be feasible 



for the substitution. Such duration would be feasible when there are practical substitutes which can be 



used in the actual products with a certain reliability, but we have experienced many cases where some 



non-substitutable applications are inevitably found out in pushing forward the actual substitution. We 



would like to ask ECHA to provide a guidance to show the industry the way of submitting an application 



for setting an additional derogation or for extending the duration of an existing derogation.  



 



In addition, we also feel concern about the duration of twelve years plus transitory period, because 



there is no guarantee that some alternative technology is developed and that the substitution becomes 



practically feasible within such duration for PFAS applications relating to semi-conductors, for example.  



The big technical innovation such as the substitution of all the PFAS cannot be planned and readily 



made. In addition to the first innovation, other technical innovations are needed to apply it into 



practice before the innovative technology becomes available for actual uses. The LED would be useful 



as an example of such innovations. Though the red LED was invented in 1965 and the blue LED was 



developed in 1989, it was since 2010s that the LED was put into use in many products and became 



popular than existing lighting technologies. About a half century had passed since the first innovation.  



No matter how speeding up the recent technical development, it would not be a realistic timeline to 



complete the whole processes from the innovation to practice in twelve years. For example, the 



technical innovation is carried out to make PFAS needless at first, then, this technology is put into 



actual uses and replaced with existing technology within twelve years in the semiconductor industry 



and in all other industries making use of semiconductors. Is it really feasible? Please also see our 



comments 3 and 5 above, for the timeline.  



Accordingly, the complex article manufacturers consider that the date set for a derogation should 



not be an expiry date of the derogation but be a date for reviewing it.  



For your reference, under current RoHS Directive, all the exemptions (derogations) are checked by 



the industry every five years. Then, for the applications which have not become substitutable yet, the 



Commission technically reviews them in response to the requests for renewal of the exemption from 



the industry. However, the review and renewal of many exemptions at five years’ interval would not 



be practical, because the burden for such actions is so heavy not only for the industry but also for the 



authority. We consider twelve years’ interval would be practical and feasible to review the 



derogations, in considering the broad coverage of PFAS group, the time for the chemical industry to 



develop the new materials and wide-variety of the final applications in EEE.  



8. Necessary PFAS derogations in EEE. (Relating to the Questionnaire 6 to 8). 
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There are currently no feasible substitutes for PFAS which can attain the performance needed for 



EEE for the applications listed in Column E of our revised JP4EE Annex 3. We would like to request 



ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only after the 



viable substitute materials are established.  



Please see our previous Annex 2 “The unfeasibility of “possible substitutes” in the dossier in the 



actual EEE” and new JP4EE Annex 9 “Unfeasibility of other “possible substitutes” in actual EEE”, for 



the explanation of reasons why the candidate substitutions are not feasible in the actual EEE. Please 



see the JP4EE Annexes 3 to 6 for the applications needing derogations and reasons.  



 



We consider the following applications would need derogations for EEE (Please see the column E of 



JP4EE Annex 3.)： 



< Fluoropolymers and Perfluoropolyethers > 



1) Sliding elements in mechanical section 



2) Optical elements 



3) Piezoelectric elements 



4) Insulating material requiring flame-retardancy and/or heat-resistant, where the use is needed 



for safe functioning and safety of equipment 



5) Optical elements for LCD panels 



6) Electronic circuit boards for high-frequency applications 



7) Anti-dripping agent used for safety and to enhance flame retardancy 



8) High performance materials for mold release and protection purposes used in the article 



molding process 



9) Batteries 



*Please refer to the input from the battery industries, such as those from RECHARGE (Ref. No. 3925 in RCOM 



Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.  



10) Film, sheet or membrane requiring surface performance which ensures multiple functions such 



as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex 



resistance and excellent elongation followability at the same time 



11) Hermetic sealant requiring low percentage of the compression set as well as simultaneously 



other functions such as excellent elongation followability, durability, flame resistance, heat and 



hot water resistance, low water absorption, low moisture permeability, chemical resistance 



and/or low outgassing.  



12) Fluid tubes and containers requiring chemical resistance, high cleanliness 



13) PFAS used for semiconductor manufacturing process, semiconductor manufacturing equipment, 



and semiconductor  



14) PFAS used for thin-film device (Micro Electro Mechanical System/MEMS, SAW device, Capacitor, 



etc) manufacturing process, thin-film device manufacturing equipment, and thin-film device  











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



24 



 



15) Functional material used in printing process 



*Please refer to the input from the related industries, such as Japan Business Machine and Information 



System Industries Association (JBMIA), for the concrete details.  



< Fluoroalkyl compounds with functional groups (such as -OH, -COOH, N-R, etc.) and Side-chain fluorinated 



polymers > 



16) High performance materials for mold release and protection purposes, which ensures multiple 



functions such as electrical insulation, heat resistance, chemical resistance or flame resistance, 



etc. at the same time.  



17) Semiconductor manufacturing process 



18) Thin-film device (Micro Electro Mechanical Systems/MEMS, SAW, Capacitor, etc) manufacturing process 



19) Functional material used in printing process 



*Please refer to the input from the related industries, such as Japan Business Machine and Information 



System Industries Association (JBMIA), for the concrete details.  



< Fluoroalkanes and fluoroalkenes, and Fluoroethers and fluoro-ketones > 



20) Refrigerant used in various appliances such as those for Refrigeration, Air Conditioning and Heat 



Pump (RACHP) products 



*Please also see the input from the related industries, such as Japan Refrigeration and Air Conditioning 



Industry Association (JRAIA) (the first input is Ref. No.4292 in RCOM part 13 and the 2nd will be 



submitted soon.), About the details of the essentiality of the PFAS refrigerants. 



21) Refrigerant, coolant, cleaning agent and solvent used for semiconductor process 



22) Refrigerant, coolant, cleaning agent and solvent used for thin-film device (Micro Electro 



Mechanical Systems/MEMS, SAW etc)  process 



23) Chemicals for ultra-fine processing applications, as typified by semiconductor and MEMS 



manufacturing processes 



24) Fluids for immersion processes (testing, measuring or adding function) in production processes 



and laboratories.  



< Others (PFAS other than ones mentioned above) > 



25) Transparent electronic circuit board and circuit  



26) Liquid crystal display (LCD) elements 



27) Optical elements 



28) Functional materials used in printing process 



*Please refer to the input from the related industries, such as Japan Business Machine and Information 



System Industries Association (JBMIA), for the concrete details.  



< All the PFAS (fluoropolymers and others) >  



29) Functional coatings* 
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(* "Functional coating" is a coating applied to an article in order to give it the required functions, such as 



low dielectric properties, low dielectric loss tangent, electrical insulation, heat resistance, UV resistance, 



chemical resistance, corrosion resistance, weather resistance, water repellency, oil repellency, 



slipperiness, low refractive index and so on. "Functional coating" includes, but not limited to, "conformal 



coating" used to protect electronic materials. In our input, we use the term "functional coating" because 



the required functions are not only to protect the objects.) 



30) Lubricants where the use takes place under harsh conditions or the use is needed for safe and 



intended functioning and/or safety of equipment.  



 



The essential applications listed above (and in our JP4EE Annex 3) are indispensable for the following 



functions of EEE, which need PFAS materials to attain required performances. Please also see our 



JP4EE Annexes 4 and 6 for details.  



 



The Co-relation between the EEE functions/properties required and necessary PFAS applications 



Functions and properties required for 



EEE (Column C,D of JP4EE Annex 4) 



Necessary applications of PFAS to attain the functions 



and properties (Column E of JP4EE Annex 3) 



1. Optical function and required 



properties 



2) Optical elements.  



5) Optical elements for LCD panels.  



25) Transparent electronic circuit board and circuit.  



27) Optical elements.  



29) Functional coatings.  



2. High-speed communication/ 



transmission function and required 



properties 



6) Electronic circuit boards for high-frequency 



applications.  



29) Functional coatings. 



3. Piezoelectric function and required 



properties 



3) Piezoelectric elements 



4. Sliding function in mechanical section 



and required properties 



1) Sliding elements in mechanical section.  



8) High performance materials for mold release and 



protection purposes used in the article molding process.  



11) Hermetic sealant requiring low percentage of the 



compression set as well as simultaneously other functions 



such as excellent elongation followability, durability, flame 



resistance, heat and hot water resistance, low water 



absorption, low moisture permeability, chemical 



resistance and/or low outgassing.  



29) Functional coatings.  
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Functions and properties required for 



EEE (Column C,D of JP4EE Annex 4) 



Necessary applications of PFAS to attain the functions 



and properties (Column E of JP4EE Annex 3) 



30) Lubricants where the use takes place under harsh 



conditions or the use is needed for safe and intended 



functioning and/or safety of equipment.  



5. Display function (Liquid crystal) and 



required properties 



26) Liquid crystal display (LCD) elements.  



6. Safety and safety functions and 



Required properties 



4) Insulating material requiring flame-retardancy and/or 



heat-resistant, where the use is needed for safe 



functioning and safety of equipment.  



7) Anti-dripping agent used for safety and to enhance 



flame retardancy.  



8) High performance materials for mold release and 



protection purposes used in the article molding process.  



10) Film, sheet or membrane requiring surface 



performance which ensures multiple functions such as 



electrical insulation property, chemical resistance, heat 



resistance, flame resistance, flex resistance and excellent 



elongation followability at the same time.  



12) Fluid tubes and containers requiring chemical 



resistance, high cleanliness.  



16) High performance materials for mold release and 



protection purposes, which ensures multiple functions 



such as electrical insulation, heat resistance, chemical 



resistance or flame resistance, etc. at the same time.  



29) Functional coatings.  



30) Lubricants where the use takes place under harsh 



conditions or the use is needed for safe and intended 



functioning and/or safety of equipment.  



7. Functional surface and required 



Properties 



8) High performance materials for mold release and 



protection purposes used in the article molding process.  



10) Film, sheet or membrane requiring surface 



performance which ensures multiple functions such as 



electrical insulation property, chemical resistance, heat 



resistance, flame resistance, flex resistance and excellent 



elongation followability at the same time.  
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Functions and properties required for 



EEE (Column C,D of JP4EE Annex 4) 



Necessary applications of PFAS to attain the functions 



and properties (Column E of JP4EE Annex 3) 



16) High performance materials for mold release and 



protection purposes, which ensures multiple functions 



such as electrical insulation, heat resistance, chemical 



resistance or flame resistance, etc. at the same time.  



29) Functional coatings.  



8. Semiconductor and required 



Properties 



13) PFAS used for semiconductor manufacturing process, 



semiconductor manufacturing equipment, and 



semiconductor.  



17) Semiconductor manufacturing process.  



21) Refrigerant, coolant, cleaning agent and solvent used 



for semiconductor process.  



23) Chemicals for ultra-fine processing applications, as 



typified by semiconductor and MEMS manufacturing 



processes.  



9. Thin film device production process 



and required Properties 



14) PFAS used for thin-film device (Micro Electro 



Mechanical System/MEMS, SAW device, Capacitor, etc) 



manufacturing process, thin-film device manufacturing 



equipment, and thin-film device.  



18) Thin-film device (Micro Electro Mechanical 



Systems/MEMS, SAW, Capacitor, etc) manufacturing 



process.  



22) Refrigerant, coolant, cleaning agent and solvent used 



for thin-film device (Micro Electro Mechanical 



Systems/MEMS, SAW etc.) process.  



23) Chemicals for ultra-fine processing applications, as 



typified by semiconductor and MEMS manufacturing 



processes.  



10. Energy supply (Battery) and 



required Properties 



9) Batteries. 



11. Refrigerant function (Refrigerant 



gas) and required Properties 



20) Refrigerant used in various appliances such as those 



for Refrigeration, Air Conditioning and Heat Pump 



(RACHP) products.  



Note: “Functional material used in printing process” (No.15, 19, 28 in JP4EE Annex 3) is separately covered by 



the input from the related industries, such as Japan Business Machine and Information System Industries 



Association (JBMIA), for the concrete details, and is not included in the above table.  
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Note 2: The function needing “Fluids for immersion processes (testing, measuring or adding function) in 



production processes and laboratories (No.24 in JP4EE Annex 3)" is not listed in Column C of JP4EE Annex 



4 but in Column C of JP4EE Annex 7, under "1. Immersion process". 



 



Please also see our previous input (Annex 1(5) Ref.No.4543, in "rest pfas rcom part21 36501 en"), for 



the reasons of needing PFAS in EEE and points to be cared of in considering derogations for EEE.  



9. Necessary PFAS derogations in manufacturing processes of EEE and its parts. (Relating to 



Questionnaire 8).  



There are currently no feasible substitutes for PFAS which can attain the performance needed to 



produce the parts needed for EEE for the applications listed in JP4EE Annex 7. We would like to 



request ECHA to set the derogations for them, as the feasibility in EEE becomes assessable only 



after the viable substitute materials are established.  



Please see our previous Annex 2 “The unfeasibility of “possible substitutes” in the dossier in the 



actual EEE” and new JP4EE Annex 9 “Unfeasibility of other “possible substitutes” in actual EEE”, for 



the explanation of reasons why the candidate substitutions are not feasible in the actual EEE. Please 



see the JP4EE Annexes 7 and 8 for the applications needing derogations and reasons. 



 



The items considered necessary for derogation in the manufacturing process of EEE and its 



components are as follows (Column C of JP4EE Annex 7): 



1. Immersion process. 



2. Electrode formation process with safety function for film capacitors. 



3. Electrode formation process of Electric Double Layer Capacitor (EDLC). 



4. Coating process of optical film for electronic displays. 



 



The essential applications listed above (and in our Annex 7) are indispensable for the following 



functions of the manufacturing process of EEE and its components, which need PFAS materials to 



attain required performances.  



 Classification 



(Column C of 



JP4EE Annex 7) 



Intended use in 
manufacturing process of 
EEE and its component 
(Column D of JP4EE Annex 7) 



Products used by EU citizens 



(Column E of JP4EE Annex 7) 



1-1 Immersion process Measurement and inspection 



of temperature characteristics 



for temperature measuring 



components 



Medical equipment, automobiles and 



transportation equipment. 



Other products in the RoHS Category 1-11 



require this process to produce electronic 
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components which controls the operating 



temperature of EEE with high accuracy 



and secure its operation. 



1-2 Gross-leak and fine-leak test Medical equipment, automobiles and 



transportation equipment.  



Other products in RoHS categories 1- 11 



would need this process to produce 



hollow structural electronic components 



for reliable applications. 



1-3 Piezoelectric polarizing Medical equipment, automobiles and 



transportation equipment.  



Other products in RoHS categories 1- 11 



would need this process to produce 



resonators, oscillators, and transmitters 



and ceramic piezoelectric sensors.  



1-4 Measurement and inspection 



of voltage proof and/or 



breakdown voltage of 



electronic components 



Home appliances, mobile equipment, EV 



chargers, factory automation equipment 



and solar power generation facilities.  



Other products in RoHS categories 1-11 



would need this process to produce or 



develop electronic components to be 



incorporated into a high voltage applied 



power supply unit. 



2 Electrode 



formation process 



with safety 



function for film 



capacitors 



Addition of fuse function and 



insulation function 



Film capacitors are widely used in 



automobiles, transportation equipment, 



medical equipment, industrial/ 



infrastructure equipment, home 



appliances, mobile phones, solar power 



generation, other renewable energies 



and energy distribution.  



Other RoHS Category 1-11 products 



require this process to produce the 



device film capacitor.  



3 Electrode 



formation process 



of Electric Double 



Electrode formation for mass 



storage of electric charge and 



fast charge/discharge (activated 



Automobiles, industrial equipment, etc.  



Other RoHS Category 1-11 products 



require this process to produce the 
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Layer Capacitor 



(EDLC) 



carbon is bound to the electrode 



foil with binder (PTFE)) 



device Electric Double Layer Capacitor 



(EDLC).  



4 Coating process of 



optical film for 



electronic displays 



Prevents localization of electric 



charges and fires when coating 



a functional coating layer 



(insulator) on a base material 



(insulator) during the 



production of optical films for 



electronic displays. 



Consumer displays (e.g. TV, PC monitors, 



car monitors, etc.)  



Industrial displays (e.g. medical 



equipment monitors, etc.)  



 



Because PFAS used in the manufacturing processes of electrical and electronic equipment and their 



components are strictly controlled in the existing framework and have a very low risk of being 



released or exposed as such, the environmental impact of restriction derogation is assumed to be 



limited and negligible, significantly unbalanced against the socio-economic impacts of restriction. 



Essential industrial chemicals should be restricted only if their environmental impact cannot be 



controlled by the existing regulatory regime in view of their socio-economic impact. 



 



Specifically, substances and mixtures used in the manufacturing processes of electrical and electronic 



equipment and their components are under strict controlled, so the risk of their release or exposure 



would be significantly lower. In addition, even if the content of hazardous substances is low below 



the reference value (mostly around 0.1% or so), it is recommended to communicate information by 



SDS if it is judged to be hazardous. By controlling substances and mixtures based on the GHS, 



substances and mixtures used in the manufacturing process can be controlled on the same basis 



globally and in consideration of hazards. 



 



We also consider that emissions for the manufacturing processes of EEE and their components are 



very well controlled and limited to very small quantities. In the first place, PFAS-containing materials 



are more expensive than low-functional materials without PFAS in exchange for their high 



performance. Therefore, the use of PFAS in the manufacturing process of electrical and electronic 



equipment and their components is limited to where it is really needed, and the amount of PFAS-



containing materials used is very small. Furthermore, the Industrial Emissions (Integrated Pollution 



Prevention and Control) Directive 2010/75/EU (IED) exists as a waste regulation for industrial 



processes including the manufacturing process of electrical and electronic equipment and their 



components. PFAS emissions from processes should be considered in the IED framework. For 



example, for an EEE manufacturing process using PFAS, a BAT reference document under Article 13 



(BAT Reference Documents and Information Exchange) of the IED may be established. 



 











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



31 



 



Based on the above, we believe that the issue of PFASs used in the manufacturing process of 



electrical and electronic equipment and their components should be addressed by the existing 



control regulations and not by the REACH regulations. 



The currently timeline for the restriction on PFAS used in the manufacturing process of electrical and 



electronic equipment and their components is not feasible. Therefore, even if ECHA concludes that some 



PFAS for these processes should be restricted, the current proposed effective date is inappropriate. 



 



It is generally known that basic research on chemical substances and their industrial mass production 



require a period of at least 5 years, and at most 10 years. Moreover, even if alternative substances 



can be developed, a transition period of at least 4 years would be needed for the replacement of the 



chemicals. Without a scientific assessment of the hazards of individual substances, attempts to 



comprehensively eliminate PFASs because of the presence of a single hazard, persistence (P), are 



clearly unbalanced and excessive in terms of possible risks and benefits. With respect to PFAS 



restrictions, we believe that risk-appropriate benefits can be derived from careful scientific 



assessment of individual substances and their applications to establish risk-based regulatory 



measures, and from assessment and review of regulatory measures based on the latest scientific, 



environmental, technological and economic information.  



10. A derogation for articles already placed on the market before implementing the restriction 



should be provided like other restriction covering articles under Annex XVII to REACH. 



Proposed derogation:  



Paragraph 2 shall not apply to articles already placed on the EU market before the date referred to 



in paragraph 3.  



 



Please note that the draft Regulation on PFHxA, published in 13 June 2023, includes this derogation 



as follows:  



6. By way of derogation from paragraph 1, that paragraph shall not apply to articles placed on the 



market before [PO: please insert the date = 24 months from the date of entry into force of this 



Regulation]. 



7. By way of derogation from paragraph 2, that paragraph shall not apply to articles placed on the 



market before [PO: please insert the date = 36 months from the date of entry into force of this 



Regulation]. 



We consider that a similar derogation should be set also for the PFAS restriction.  
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Justification:  



Under current REACH, used or refurbished products must comply with the same requirements as new 



products. However, other technical legislations under the New Legislative Framework exclude 



products which were already placed on the EU market before the legislative requirements are applied. 



Though REACH is a chemical law, it is also technical requirements as the complicated articles concerned, 



and similar consideration as NLF would be needed for such products. In fact, such a derogation is also 



common for other existing REACH restrictions of substances in articles.  



After its service life some Electrical and Electronic Equipment is refurbished and sold again. In the light of the 



ambition for a circular economy, the re-use of products is one of the most effective measures. The current 



wording of the proposed restriction prohibits the refurbishment and sales of older product. A general 



restriction on articles with PFAS would make it impossible to be certain about compliance for refurbished 



products. We will not be able to refurbish products in the future and will be forced to dispose of them. 



This will result into huge adverse impact on the environment and economy in the EU. Also, if the 



product to be reused or refurbished has been manufactured before enforcement of the restriction or 



before its listing as SVHC, it is simply impossible to check the compliance of the product since the 



product was not managed to comply with the restriction. 



We therefore ask for a derogation for articles already placed on the market before entry into force of 



the restriction.  



11. A General exemption of spare parts without expiry date would be indispensable for 



complicated articles to extend their useful life, if their original products are placed on 



EU market before the requirement comes into force.  



After submitting our previous input, DIGITAL EUROPE, the leading trade association representing 



digitally transforming industries in Europe, inputted their comments about this issue (Please see Ref. 



No.5927 listed in “rest_pfas_rcom_part25_36502_en”. We, Japan 4EE industrial associations 



endorsed the comments along with other stakeholders in Japan. Please recognise and understand 



that this is the common and important issue for the industry relating to the complex articles.  



 



In relation to this matter, a study for the possible policies in future RoHS covering EEE has been published 



recently, and many measures are proposed for EEE to contribute further to the circular economy.  



 



Study to support the assessment of impacts associated with the general review of Directive 



2011/65/EU (RoHS Directive) Final report 



https://op.europa.eu/en/publication-detail/-/publication/b9188764-f465-11ed-a05c-



01aa75ed71a1/language-en/format-PDF/source-286516984 





https://op.europa.eu/en/publication-detail/-/publication/b9188764-f465-11ed-a05c-01aa75ed71a1/language-en/format-PDF/source-286516984


https://op.europa.eu/en/publication-detail/-/publication/b9188764-f465-11ed-a05c-01aa75ed71a1/language-en/format-PDF/source-286516984








Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



33 



 



The report includes following recommendation:  



“Ensuring that RoHS contributes to increased use of recovered spare parts 



Reuse of products or parts of products is an important part of circular economy as it can contribute 



to reduce the material footprint and increase resource efficiency. The current wording of Article 



4(5) of the RoHS Directive only allows the reuse of spare parts from EEE which have been placed on 



the EU market within certain temporal conditions. This wording therefore restricts the recovery of 



spare parts which limits the potential of the Directive to strengthen circular economy objectives. 



The objective is that RoHS should not disproportionally hinder the use of recovered spare parts, while 



simultaneously alleviating administrative burden on economic operators and regulatory bodies. For this, 



one possibility could be opening the temporal and geographical scope of Article 4(5). Stakeholders 



would have legal certainty that the reuse of recovered spare parts from any device is possible. 



Alternatively, only the geographical scope could be opened, but the temporal limitations kept. This 



would mean that certain time-limited exemptions for the medical industry are not necessary anymore, 



however some legal complexity would still remain due to the remaining temporal limitations.” 



 



However, current dossier would hamper the circular economy relating to EEE without exclusions this 



exclusion.  



 



We believe that the procedures to make it possible to use the spare parts and recycled materials 



should be established from the view-point of circular economy. Availability of spare part must be 



secured to establish circular economy. Complicated products such as EEE need spare parts same as 



those used in the first production of each product, because changing a part is not simple procedures 



as shown below. Especially when the sale of a product model is ceased, only old spare parts before 



the restriction would be available for such model. If EEE cannot have spare parts as produced, the 



EEE will not be able to be repaired and then it might shorten its lifetime and abandoned earlier than 



its intended lifetime.  



 



As we mentioned above, RoHS Directive 2011/65/EU set uniform exclusions for cables or spare parts 



for the repair, the reuse, the updating of functionalities or upgrading of capacity of the products 



placed on the market before the date when the restriction started to apply to them. We believe that 



similar exclusion of spare parts would be indispensable in the future restriction also under REACH for 



realising the circular economy.  



 



The change of important parts (including the change of their materials) is never simple task. Even if 



some alternatives are proposed by chemical manufacturers in future, there is no guarantee that the 



same performance as before can be obtained. The device manufacturers such as semiconductor 
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industry must assess their performance, reliability, safety or any other features of such alternatives. 



Furthermore, the change of the very important parts often needs redesign of the finished products 



as a whole. Such redesign is beyond "repair" process.  



 



Especially in the cases of long life and large products such as those used as parts of social infrastructure 



or production plant, their useful life would be very long (often longer than 20 years). The 



manufacturers can repair such products "as produced" by replacing same parts as before, but cannot 



redesign parts, components or the whole system to use similar but different parts. In such cases, it 



would be almost impossible to assure the same or similar performance, safety and reliability as before.  



 



About making use of recycled material, there are similar problems as spare parts. Recycled materials or parts 



may come from products before some restriction. If substance of concern can be removed from recycled 



parts or materials by cost-effective and relatively easy procedures, or if there is some legal arrangement for 



them, the manufacturers can choose them. However, if not, nobody can make use of them.  



 



Therefore, we sincerely consider that the exclusion of spare parts for products which have already 



been placed on the market before a restriction is in effect, as well as some arrangement on recycled 



materials, would contribute to establish sustainable society and circular economy.  



12. About the reporting requirements on each PFAS contents：The articles should be 



excluded from the scope of reporting. 



We consider that it is impractical for article manufacturers to carry out thorough investigation, 



record and report on thousands of PFAS compounds that would be covered by the proposed rule. 



Information that article manufacturers at the downstream in a supply chain can obtain depends on 



the information received from component suppliers at upstream in the same supply chain. Since 



PFAS compounds as a class have not been restricted in any other jurisdictions, it would not be able to 



obtain accurate information such as the identity of each substance and each volume used in a part or 



product via broad, long and complex supply chain. As the result, the information ECHA would receive 



would be incomplete and of uncertain reliability, and it likely would not be of much value to ECHA in 



achieving its regulatory objectives. 



Taking into account the above, we would like to propose excluding PFAS-containing articles from 



the scope of reporting. At least, we consider it unfeasible and excessive to require manufacturers, 



importers of PFASs and PFAS containing articles to provide information on "the identity and 



quantity of the substances placed on the market in the previous year." 



 



(1) Problems in the Dossier: "ANNEX XV RESTRICTION REPORT PROPOSAL FOR A RESTRICTION":  
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The Dossier requests the following from manufacturers and importers of PFAS containing articles 



that take advantage of the exclusion of the currently listed derogations that are due 12 years + a 



derogation period and those that are indefinite: 



i. the derogation that the intended use belongs to; 



ii. the identity and quantity of the substances placed on the market in the previous year.  



P.12 in the Dossier, the Dossier submitter concluded as follows:  



“The Dossier Submitters are aware that the formulator is, in contrast to the downstream user, 



not defined in the REACH Regulation. However, reporting by all downstream users is not 



considered practical by the Dossier Submitters. Manufacturers and importers often lack detailed 



knowledge on the whole supply chain, in particular if these are complex. Limiting the reporting 



obligation only to these actors might not provide sufficient use information to enable reviewing 



of the derogations. Formulators are usually the first downstream users of a substance and 



already have a good knowledge of the remaining supply chain and the (end) uses of substance. 



Therefore, it is proposed to include formulators, but not further downstream users in the 



reporting obligation.” 



In other words, the manufacturer or importer of the product does not have knowledge, so if the first 



formulators of the substance are made subject to the notification obligation, the necessary 



knowledge can be obtained without making the downstream user of the substance subject to the 



notification obligation. It is true that a manufacturer whose supply chain is completed in the EU and 



who purchases the substance in the EU and makes the article is not subject to the reporting obligation 



as a "further downstream user." 



However, a manufacturer who imports a complex article or purchases it in the EU and makes the 



article is not a "further downstream user" of the substance. As for the lack of knowledge about the 



PFAS contained in it, they know that it is the same as "further downstream users," but there is no 



consideration for the manufacturer or importer of the article. 



For the difficulty of collecting information on complex articles, see 6 above. Formulators are often 



located far upstream in the supply chain, often outside the EU. Communication of such trace amounts 



of PFAS has never been required in any country, and even within the chemicals supply chain is kept 



confidential and details are not communicated. Furthermore, it is impossible for final article 



manufacturers far down the supply chain to obtain information on the substances contained in the 



ppb order. Such regulations are likely to disrupt the supply chain, thereby impeding the supply of 



products/materials and adversely affecting them. 
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To satisfy the proposed requirements to identify and report on every PFAS compound as well as their 



volume is impossible for article manufacturers to carry out. Not only it will take much more time and 



cost, but also it is unfeasible to obtain the information which the dossier submitter intends.  



 



(2) There are more important factors than (inaccurately estimated) volume of the substance in 



determining whether a derogation should continue for the articles.  



In addition, we believe that the amount used is not the most important factor in determining 



whether a derogation should continue for the articles. Please refer to our comment 7 regarding the 



derogation criteria required for the articles. In complex articles, the derogation should be reviewed 



based on the development and practical use of truly technologically and socioeconomically 



replaceable technologies, rather than on the increase or decrease in substance use (often based on 



estimates). See practices in the EU RoHS Directive and the ELV Directive. 



In the first place, the release of PFAS from articles is limited, and the end of life of many products 



such as EEE is already covered by individual EU legislation. In such a situation, it is not very 



meaningful to request information from articles, at least the current 7 (ii), in order to determine the 



existence of derogation related to articles, and it seems to be an excessive request. Although 



derogations exist not only in the operation of the EU RoHS exemptions, but also in the REACH Annex 



XVII restrictions for many substances with more definite hazards than PFAS, such an excessive 



request for notification is not set up.  



We would like you to consider a reasonable request that is balanced with the benefits.  



13. Preceding evaluations should be respected, especially for RAC/SEAC Opinion on PFHxA. 



If proposed PFAS restriction covers also PFHxA, all the derogations proposed in the final “RAC and 



SEAC Opinion on an Annex XV dossier proposing restrictions on undecafluorohexanoic acid (PFHxA), 



its salts and related substances”4, published in May 2022, should be incorporated, because they are 



resulted from the full socio-economic impact assessment. Especially, following conditions and 



derogations are indispensable for the EEE industry.  



‑ 5. Paragraphs 1 and 2 shall not apply until XX XX XXXX [five years after the entry into force] to: 



(a) hard chrome plating; 



(b) photographic coatings applied to films and in printing plates; 



 
4 Committee for Risk Assessment (RAC) / Committee for Socio-economic Analysis (SEAC) Opinion on an Annex 



XV dossier proposing restrictions on undecafluorohexanoic acid (PFHxA), its salts and related substances 
ECHA/RAC/RES-O-0000006976-57-01/F 
ECHA/SEAC/RES-O-0000007039-72-01/F 
https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-0dd9-7d8c50865c7e 





https://echa.europa.eu/documents/10162/97eb5263-90be-ede5-0dd9-7d8c50865c7e
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‑ 7. Paragraphs 1 and 2 shall not apply until XX XX XXXX [12 years after the entry into force] to: 



(b) semiconductors and semiconductor related equipment.   



‑ 8. Paragraphs 1 and 2 shall not apply to any of the following: 



(h) medical devices as specified in Regulation (EU) 2017/745 of the European Parliament 



and of the Council; woven, knitted and nonwoven medical textiles as specified in 



Regulation (EU) 2017/745 of the European Parliament and of the Council with a 



minimum performance requirement of >20 cm hydrostatic head according to EN 



13795; in vitro diagnostic medical devices as specified in Regulation (EU) 2017/746 of 



the European Parliament and of the Council as well as parts thereof;  



(i) filtration and separation media used in high performance air and liquid applications that 



require a combination of water- and oil-repellency for filters used in industrial settings 



or by professionals.  



‑ 10.  The concentration limits referred to in paragraph 2 shall be: 



(a) XXX [information on concentration limits requested in SEAC consultation] for the 



sum of PFHxA and its salts in fluoropolymers;  



 (b) XXX [information on concentration limits requested in SEAC consultation] for PFHxA 



related low molecular substances in fluoropolymers.  



‑ 12.  Paragraphs 1 and 2 shall not apply to flat panel displays used in electrical and 



electronic equipment until XX XX XXXX [7 years after entry into force].  



‑ 13. Paragraphs 1 and 2 shall not apply to functional coating used in electrical and electronic 



equipment until XX XX XXXX [7 years after entry into force].  



The above are our second comments updated and added. We would like to ask ECHA to consider our 



first and second input along with our all other attachments carefully. We expect that ECHA would 



examine the dossier in a balanced way in considering the risk/benefit of the proposed measures.  



 



Chemical regulations of EU have been a model of the global legislations in this area for many years. In 



such situation, we sincerely hope that ECHA and the European Commission would be able to 



contribute to the effective protection of human health and environment via reasonable and 



appropriate management of chemical substances based on regulatory science and accountability, by 



considering our comments above.   











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



38 



 



About Japanese electric and electronic (E&E) industrial associations: 



About JEITA 



The objective of the Japan Electronics and Information Technology Industries Association (JEITA) is to 



promote the healthy manufacturing, international trade and consumption of electronics products and 



components in order to contribute to the overall development of the electronics and information 



technology (IT) industries, and thereby further Japan's economic development and cultural prosperity. 



 



About CIAJ 



Mission of Communications and Information network Association of Japan (CIAJ). With the cooperation of 



member companies, CIAJ is committed to the healthy development of info-communication network 



industries through the promotion of info-communication technologies (ICT), and contributes to the 



realization of more enriched lives in Japan as well as the global community by supporting widespread and 



advanced uses of information in socio-economic and cultural activities. 



 



About JBMIA 



Japan Business Machine and Information System Industries Association (JBMIA) is the industry 



organization which aims to contribute the development of the Japanese economy and the improvement 



of the office environment through the comprehensive development of the Japanese business machine 



and information system industries and rationalization thereof. 



 



About JEMA 



The Japan Electrical Manufacturers' Association (JEMA) consists of major Japanese companies in the 



electrical industry including: power & industrial systems, home appliances and related industries. The 



products handled by JEMA cover a wide spectrum; from boilers and turbines for power generation to 



home electrical appliances. Membership of 291 companies, http://www.jema-net.or.jp/English/ 



 



  





https://jpn01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.jema-net.or.jp%2FEnglish%2F&data=04%7C01%7Cemi.yamamoto%40jeita.or.jp%7C04fadcc5252c432136fd08d97d5380ef%7C9ea809751809441eaa1db6b6d3b3107d%7C0%7C0%7C637678619863701998%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=yaXxMBa3XwR32Q7A5kCkJma7gqUBVbo2Y7fxJx5giFc%3D&reserved=0
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About electric equipment manufacturers’ coalition of medical devices, and analysis, measurement, test, 



control and monitoring instruments that have endorsed this paper:  



About JAIMA 



The Japan Analytical Instruments Manufacturers’ Association (JAIMA) is a sole industry association of 



Analytical Instruments in Japan, which established under the Japanese law. JAIMA is to contribute to the 



development of the Japanese economy and the cultural lives of citizens in Japan through efforts to 



improve and advance technologies related to analytical instruments and the analytical instruments 



industry for the purpose of the advancement of science & technology. 



 



About JEMIMA 



Japan Electric Measuring Instruments Manufacturers' Association (JEMIMA) is the only one association 



representing this industry in Japan. Electric measuring instruments support all kinds of manufacturing 



industries as so-called "Mother tools" that support innovative activities for research, development, design 



and manufacturing.  



JEMIMA has active committees that collect technical and market information of electric measuring 



instruments, and provide member companies with useful information for their businesses. Regarding 



regulations such as environmental, safety and EMC (Electro-Magnetic Compatibility) issues, JEMIMA has 



been investigating details and providing proposals to legislative organizations summarizing requirements 



from the industry in cooperation with international related organizations. 



Through these activities, JEMIMA will continue to contribute to the steady growth of electric measuring 



instruments and related industries in Japan. 



 



About JFMDA  



The Japan Federation of Medical Devices Associations (JFMDA) was founded in February 1984 by medical 



device associations consisting of manufacturers and suppliers of medical and health-care devices, 



equipment, instruments and materials. Since then, JFMDA has been addressing various national and 



international issues related to all its member associations. By taking appropriate actions on these issues, 



and through the support of innovation and sustainable supply of medical devices and technologies to the 



world, JFMDA has contributed to the growth of the industries it represents and to the improvement of 



welfare and health care in Japan. JFMDA became a legal entity as of January 6th, 2014. 



 



About JIMA 



Japan Inspection Instruments Manufacturers’ Association (JIMA) is a corporation aggregate of 



manufactures and sellers for non-destructive inspection instruments and systems. JIMA is the only 



industry group in Japan for non-destructive inspection instruments. JIMA would eventually contribute to 



the safety of social capital and facilities, and quality assurance in various productions through non-



destructive inspection technology, and supports the safety and reassurance of people's lives. 











Annex 1-2: Japan 4EE Comments on Annex XV restriction report on PFAS (Part 2) 



40 



 



About JMIF 



Japan Measuring Instruments Federation (JMIF) is an industrial association for measuring instruments 



manufacturers and related organizations/companies in Japan. JMIF was established in 1952 to develop 



the whole measuring instruments industry through improvement of measuring instruments, aiming to 



contribute to the eventual development of the Japanese economy and society. 



The main activities by JMIF include supporting new technology development, conducting demand trends 



survey, developing domestic and overseas markets, and enhancing global cooperation. 



 



About NECA 



NIPPON ELECTRIC CONTROL EQUIPMENT INDUSTRIES ASSOCIATION (NECA) was established in 1964 and 



promoting the growth of the electric control equipment fields such as Relays, Switches, Sensors, PLC/FA 



System Equipment and others, Safety Control Equipment. NECA has 30 companies as regular members 



and 35 companies as support members, and shipping amount of relevant products were 812.3billion Yen 



in FY2022. Our website provides further information on our recent news and activities: 



https://www.neca.or.jp/en/ 



 



About SEAJ 



Semiconductor Equipment Association of Japan (SEAJ), founded in March 1985, promoted by the major 



semiconductor equipment manufacturers, is a nationwide organization of semiconductor manufacturing 



equipment, flat panel display (FPD) manufacturing equipment and equipment manufacturers that applied 



their technology and related equipment manufacturers. 



SEAJ had existed as an incorporated association from July in 1995.  From April 1st in 2012, SEAJ has been 



authorized by Cabinet Office as a General Incorporated Association that related to the reform of the 



public-interest corporations system. 



The Japanese semiconductor manufacturing equipment, FPD manufacturing equipment and equipment 



industries that applied their technology is playing great role in supporting the world's semiconductor 



industry due to the manufacture of semiconductors, FPDs that lay the foundation of the advanced 



information oriented industries by supplying manufacturing equipment and the indispensable producer 



goods to the semiconductor industry to Japan and abroad.  



In order to promote the development of the semiconductor manufacturing equipment industry and other 



related industries and to contribute to the further development such as investigative research on production 



and distribution, proposing and indicating the direction of semiconductor equipment technologies, 



investigating and studying the area of Emerging Technology, the activities of popularization and enlightenment 



by conducting of various seminars and lectures, planning of project and promotion of standardization. 



  





https://www.neca.or.jp/en/
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About IGMA 



The Industrial Gas Detectors and Monitor Manufacturers Association (IGMA) is the organization that 



promotes the further spread of safety equipment used in various industries such as oil refining, 



petrochemicals, chemical plants, and civil construction. It contributes to the prevention of workplace 



accidents such as explosions involving high-pressure gases, flammable gases, toxic gases, harmful gases, 



as well as poisonings and oxygen deficiency incidents. 



 












Japan4EE_attached_doc_22092023/JP4EE Annex 3 rev List A of PFAS essential uses in EEE.xlsx

JP4EE PFAS Use List Sept 2023


						Updated Annex 3 to Japan 4EE input: Non-Exhaustive PFAS Essential Application list A: Explanation based on PFAS as chemical materials 
As of 7 September 2023 (Contents updated after 1st input are shown with underline and in yellow cells.) 


						PFAS classification 			Representative Chemical Materials			Ref. No.			Intended use in electrical and electronic equipment (EEE) [Derogations for EEE should be set at this level.]			Non-exhaustive examples of uses			Reasons why PFASs are un-replaceable			Functions of EEE requiring the use of PFAS 
(Link to Column C of List B (Annex 4)) 			Functions of EEE requiring the use of PFAS 
(Link to Column G of List B (Annex 4)) 			Corresponding question and related derogation proposal in the dossier


						Fluoropolymers

 and

Perfluoropolyethers			PTFE
PFA
FEP
ETFE
PVDF
PCTFE

FKM
FFKM
FEPM
FFKO

PFPE			1			Sliding elements in mechanical section			Plain bearings
Conductive plain bearings
Sliding parts of various electric components (motors, connectors, switches, etc.)
Sliding parts of various mechanical components (bearings, gears, winder, etc.)
Fixing and photoconductive components, etc.,  in printing equipment			Fluoropolymers with multiple functions such as excellent self-lubrication (low coefficient of friction), electrical insulation property, chemical resistance, releasability, heat resistance and flame retardancy are used in sliding elements in mechanical section of EEE and its components to function normally in various environments.
The Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT cannot be used as they exhibit the worst performance.
In addition, some components are required to maintain their indispensable sliding characteristics over a long period of time under severe conditions such as high temperature, high pressure, high voltage, and high friction. Fluoropolymers are the only materials that resist such severe conditions, and substituting other materials is impracticable.			4.Sliding function in mechanical section			Motor, Printer, Industrial equipment, Camera

All the EEE in RoHS categories 1- 11 would need this function. 			Question 8 (Electronics); related derogation is not proposed. 



												2			Optical elements
			Optical fiber materials, optical adhesives			Optical element used in EEE and its components requires fluorine materials with no absorption at specific wavelengths, high weather resistance, and low refractive index. Therefore, it is impossible to substitute to the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT.			1.Optical function			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone

Other products in RoHS categories 1- 11 would need this function if they use optical function in control panels for example. 
			Question８(Electronics); related derogation is not proposed. 



												3			Piezoelectric elements			Piezoelectric elements 
pressure sensitive films, speakers, microphones, piezo pickups for acoustic guitar			PVDF and its copolymers with unique dielectric and piezoelectric properties, which are also excellent in durability, electrical insulation property, and heat resistance are used in piezoelectric elements used in EEE and its components.  Therefore, it is impossible to substitute to the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT.			3.Piezoelectric function			Touch panel, Speaker,  Various sensor

Other products in RoHS categories 1- 11 would need this function if they use touch panels or sounds for example. 			Question 8 (Electronics); related derogation is not proposed. 



												4			Insulating material requiring flame-retardancy and/or heat-resistant, where the use is needed for safe functioning and safety of equipment			Cables, heat insulator, tubes, wire coating			Insulating material used for product safety of EEE and its components requires multiple functions of fluoropolymers such as electrical insulation property, heat resistance, flame retardancy, and durability.  Therefore, product safety of EEE and its components cannot be guaranteed if the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT are used singly or in combination.			6.Safety and safety functions			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment

All the EEE in RoHS categories 1- 11 would need this function. 			Question８(Electronics); related derogation is not proposed. 


												5			Optical elements for LCD panels

			Anti-fingerprint layer on panel surface and anti-reflection (high light transmittance) layer			The fluoropolymer on the panel surface has a refractive index of 1.3, which is almost half the refractive index of 1.0 for air and 1.5 for TAC film of the polarizer, and suppresses surface reflection. This translates to a 3% increase in backlight utilization efficiency (i.e. energy efficiency). In addition, since the visibility of the panel is improved by preventing fingerprint stains on the surface, the brightness of the panel can be reduced. Only fluoropolymer has the above properties. It cannot be substituted with silicone or other resins that are considered substitutes.			1.Optical function			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone

Other products in RoHS categories 1- 11 would need this function if they use optical function in control panels for example. 			Question 8 (Electronics); related derogation is not proposed. 




												6			Electronic circuit boards for high-frequency applications			Electronic substrate materials
			Electronic circuit board used in high-frequency applications requires low dielectric constant and low transmission loss. Additionally it needs functions such as  electrical insulation property, high water and oil-repellent property, thermal and flame resistance.  Fluoropolymers are the only materials that have those multiple functions, therefore it is impossible to substitute to other materials.			2.High speed communication and transmission function			Smartphone, PC, Antenna, Base stations

Other products in RoHS categories 1- 11 would need this function if they use communication function to operate or update it for example. 			Question８(Electronics); related derogation is not proposed. 



												7			Anti-dripping agent used for safety and to enhance flame retardancy			Anti-dripping agent to enhance flame retardancy			PTFE is used as anti-dripping agent to enhance flame retardancy, as it is flame-retardant and has an extremely high melt viscosity.  Product safety of EEE and its components cannot be guaranteed if the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT are used singly or in combination.			6.Safety and safety functions			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment

All the EEE in RoHS categories 1- 11 would need this function. 			Question 8 (Electronics); related derogation is not proposed. 



												8			High performance materials for mold release and protection purposes used in the article molding process			Developer additives and resin additives used in electrical and electronics manufacturing processes

Coating material (use as mold release agent)			Fluorine compounds such as PFAS are the only materials that can simultaneously provide and exhibit multiple functions, such as low dielectric constant, low dielectric loss tangent, low refractive index, oil repellency, electrical insulation, water repellency, heat resistance, chemical resistance, weather resistance, mold releasability, flame resistance, separability, wear resistance, surface properties (friction coefficient), bending strength, stretching properties, non-flammability, etc. which are necessary for electrical and electronic devices as well as manufacturing equipment of components for such devices to function normally under various environments, making substitution by other materials  described in dossier extremely difficult.			4.Sliding function in mechanical section
6.Safety and safety functions
7.Functional surface			Motor, Printer, Industrial equipment, Camera
Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment,
Cooking appliance, Touch panel, Smartphone

All the EEE in RoHS categories 1- 11 would need this function. 			Question 8 (Electronics); related derogation is not proposed. 



												9			Batteries

*Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details. 			Battery materials			Please refer to the relevant industry association's comments for details on the reasons why substitution is not possible.
For example, RECHARGE, the rechargeable and lithium batteries association in Europe have submitted the comment on this dossier (Ref.No.3925 in RCOM Part 2)。			10.Energy supply (Battery)			Battery

All the EEE in RoHS categories 1- 11 would use batteries. 			Question 8 (Energy) ; related derogation is not proposed.


												10			Film, sheet or membrane requiring surface performance which ensures multiple functions such as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex resistance and excellent elongation followability at the same time			Film material,
electrostatic adsorption belt, 
Waste Powder Collection Filter, Friction Reduction Tape, 
peeling tape, ventilation film, moisture permeable film, Dial (Polarizing plate, plastic raw material), protective film,
release sheet
Films for analytical testing			Multiple functions such as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex resistance and excellent elongation followability are also required for films, sheets, and membranes that require performance based on low surface free energy (water repellency, oil repellency, lubrication, non-adhesiveness) used in the facilities for manufacturing EEE and its components.
Fluoropolymers are the only materials that have those multiple functions at the same time, therefore it is impossible to substitute to other materials.			6.Safety and safety functions
7.Functional surface			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment
Cooking appliance, Touch panel, Smartphone

All the EEE in RoHS categories 1- 11 would need this function.			Question８; Similar a little to 5.cc, 5.ee, 6.m



												11			Hermetic sealant requiring low percentage of the compression set as well as simultaneously other functions such as excellent elongation followability, durability, flame resistance, heat and hot water resistance, low water absorption, low moisture permeability, chemical resistance and/or low outgassing. 			Gasket materials, sealing materials, rubber valves (umbrella valves, duckbill valves, etc.), four-way reversing valve, check valve, ball valve, O rings, buttons on the operating unit, 
sealing materials, encapsulating materials and tube element for various electronic component 			The compression set of a material is the permanent deformation remaining after removal of a force that was applied to it.  The percentage of the compression set of hermetic sealant used in the facilities for manufacturing EEE and its components to function normally in various environments must be low. And at the same time, sealant as EEE parts needs other functions such as excellent elongation followability, durability, flame resistance, heat and hot water resistance, low water absorption, low moisture permeability, chemical resistance (including resistance to chlorine contained in tap water), low outgassing (to avoid contamination of impurities and to maintain the vacuum of instrument).  Fluoropolymers are the only materials that have those multiple functions at the same time.  If the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT are used singly or in combination, the worst performance is exhibited. Therefore, it is impossible to substitute to those alternatives.			4.Sliding function in mechanical section			Motor, Printer, Industrial equipment, Camera,  Display

All the EEE in RoHS categories 1- 11 would need this function. 			Question 8 (Electronics); Similar to 6.a.


												12			Fluid tubes and containers requiring chemical resistance, high cleanliness			Chemical supply tubes, 
Tube for flow path of analytical equipment
Air tubes used in air piping, etc.
tube for a chemical supply system
chemical-resistant containers			Fluoropolymers with multiple functions such as chemical resistance, excellent fluid barrier properties, high cleanliness and low surface tension are used for fluid tubes and containers in the facilities for manufacturing EEE and its components.
If the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT are used singly or in combination, the worst performance is exhibited. Therefore, it is impossible to substitute to those alternatives. ツカ ツカ			6.Safety and safety functions			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment

All the EEE in RoHS categories 1- 11 would need this function.			Question８(Electronics); Similar a little to 6.c.


												13			PFAS used for semiconductor manufacturing process, semiconductor manufacturing equipment, and semiconductor 			Construction of polymer substrates and dielectric materials, manufacturing equipment for adhesives, underfills, filter, die bond resins, valve seals, etc., heat transfer fluids
surface protection			Fluorine compounds such as PFAS are the only materials that can simultaneously provide and exhibit multiple functions, such as low dielectric constant, low dielectric loss tangent, low refractive index, oil repellency, electrical insulation, water repellency, heat resistance, chemical resistance, weather resistance, mold releasability, flame resistance, separability, wear resistance, surface properties (friction coefficient), bending strength, stretching properties, non-flammability, etc. which are necessary for semiconductor manufacturing processes, semiconductor manufacturing equipment and semiconductors to function normally under various environments, making substitution by other materials described in dossier extremely difficult.
Additionally, for more information on why PFAS cannot be substituted in semiconductors, please refer to information from the Semiconductor Industry Association. For example, the following information from SIA PFAS Consortium of the Semiconductor Industry Association of America:
"The Impact of a Potential PFAS Restriction on the Semiconductor Sector2"
https://www.semiconductors.org/wp-content/uploads/2023/04/Impact-of-a-Potential-PFAS-Restriction-on-the-Semiconductor-Sector-04_14_2023.pdf			8.Semiconductor			Semiconductor

All the EEE in RoHS categories 1- 11 would use semiconductors.			Question 7; Similar to 5.ee


												14			PFAS used for thin-film device (Micro Electro Mechanical System/MEMS, SAW device, Capacitor, etc) manufacturing process, thin-film device manufacturing equipment, and thin-film device 			Construction of polymer substrates and dielectric materials, manufacturing equipment for adhesives, underfills, filter, die bond resins, valve seals, etc., heat transfer fluids
surface protection			Fluorine compounds such as PFAS are the only materials that can simultaneously provide and exhibit multiple functions, such as low dielectric constant, low dielectric loss tangent, low refractive index, oil repellency, electrical insulation, water repellency, heat resistance, chemical resistance, weather resistance, mold releasability, flame resistance, separability, wear resistance, surface properties (friction coefficient), bending strength, stretching properties, non-flammability, etc. which are necessary for thin-film device(Micro Electro Mechanical Systems/MEMS, SAW, Capacitor, etc)  manufacturing processes, thin-film device manufacturing equipment and thin-film device to function normally under various environments, making substitution by other materials described in dossier extremely difficult.
Additionally, for more information on why PFAS cannot be substituted in thin-film devices, please refer to information from the Semiconductor Industry Association. For example, the following information from SIA PFAS Consortium of the Semiconductor Industry Association of America:
"The Impact of a Potential PFAS Restriction on the Semiconductor Sector2"
https://www.semiconductors.org/wp-content/uploads/2023/04/Impact-of-a-Potential-PFAS-Restriction-on-the-Semiconductor-Sector-04_14_2023.pdf			9.Thin-film device manufacturing process			Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone, PC

Other products in RoHS categories 1- 11 may use thin-film devices			Question 7; related derogation is not proposed, but similar to 5.ee. 


												15			Functional material used in printing process

*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details. 			Toner additives, Ink additives, Developer additives			Printing process need various functions such as electrical insulation, water repellency, oil repellency, chemical resistance,  surface activity, low surface tension, and high negative charge. These functions are achieved by adding fluorinated materials to toner, ink, developers, organic photoconductors etc. Only fluorinated-based materials can achieve above functions simultaneously. It is impossible to achieve this with alternative materials in the dossier.			Materials such as "Printing inks/Toner" used in "printing process". These would be separately covered by stakeholders such as printing industry, therefore our current Application list B (Annex 4) does not cover them. For the details on chemicals used in printing process, please see the input from the related industries. 						For ink and toner: Question 6 (printing ink)/ for others: Question 8 (Electronics); related derogation is not proposed. 


						Fluoroalkyl compounds with functional groups (such as -OH, -COOH, N-R, etc.) 
and 
Side-chain fluorinated polymers			PFHxA, PFBA, PFBS,　　　　　　　Polyfluoroalkyl (meth)acrylate　			16			High performance materials for mold release and protection purposes, which ensures multiple functions such as electrical insulation, heat resistance, chemical resistance or flame resistance, etc. at the same time			Resistive/Conductive Paste, Mold release agent, Antistatic agent, Solder flux, flame retardant			Fluorine compounds such as PFAS are the only materials that can simultaneously provide and exhibit multiple functions, such as electrical insulation, heat resistance, chemical resistance, flame resistance, etc. which are necessary for electrical and electronic devices as well as manufacturing equipment of components for such devices to function normally under various environments, making substitution by other materials described in Dossier extremely difficult.			6.Safety and safety functions
7.Functional surface			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment
Cooking appliance, Touch panel, Smartphone

All the EEE in RoHS categories 1- 11 would need this function. 			Question８(Electronics) ; related derogation is not proposed.


												17			Semiconductor manufacturing process
			Photoacid generator
Photoresist			Various materials have been considered for the photoacid generators and photoresist needed for the semiconductor manufacturing process, but in the end only fluorine materials remained and are currently used. The alternative materials described in Dossier have been studied in the past and when they are used, their performance is poor and they are not practical.
Additionally, for more information on why PFAS cannot be substituted in thin-film devices, please refer to information from the Semiconductor Industry Association. For example, the following information from SIA PFAS Consortium of the Semiconductor Industry Association of America:
"The Impact of a Potential PFAS Restriction on the Semiconductor Sector"
https://www.semiconductors.org/the-impact-of-a-potential-pfas-restriction-on-the-semiconductor-sector/			8.Semiconductor			Semiconductor

All the EEE in RoHS categories 1- 11 would use semiconductors.
			Question 7; Similar to 5.ee

If proposed PFAS restriction covers also PFHxA, at least following derogation proposed in the final SEAC Opinion on PFHxA should be incorporated : 
“7. Paragraphs 1 and 2 shall not apply until XX XX XXXX [12 years after the entry into force] to: (b) semiconductors and semiconductor related equipment” 


												18			Thin-film device (Micro Electro Mechanical Systems/MEMS, SAW, Capacitor, etc) manufacturing process			Photoacid generator
Photoresist			The thin-film device (MEMS(Micro Electro Mechanical Systems), SAW, Capacitor, etc.) manufacturing process, which started by making mechanical components using semiconductor manufacturing technology, uses fluorinated materials for photoacid generators and photoresist for the same reason as the semiconductor manufacturing process. The alternative materials described in Dossier have been studied in the past and when they are used, their performance is poor and they are not practical.

For more information on the reasons, please refer to information from the Semiconductor Industry Association. For example, the following information from SIA PFAS Consortium of the Semiconductor Industry Association of America:
"The Impact of a Potential PFAS Restriction on the Semiconductor Sector"
https://www.semiconductors.org/the-impact-of-a-potential-pfas-restriction-on-the-semiconductor-sector/			9.Thin-film device manufacturing process			Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone, PC

Other products in RoHS categories 1- 11 may use thin-film devices			Question 7; related derogation is not proposed, but similar to 5.ee. 


												19			Functional material used in printing process

*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details. 			Toner additives, Ink additives, Resin additives, Developer additives, Organic photoconductor additives 			Printing process need various functions such as water repellency, oil repellency, chemical resistance, releasability, surface activity, flame resistance (anti-drip function), low surface tension, and high negative charge. These functions are achieved by adding fluorinated materials to toner, ink, resin, developers, organic photoconductors etc. Only fluorinated-based materials can achieve above functions simultaneously. It is impossible to achieve this with alternative materials in the dossier.			Materials such as "Printing inks/Toner" used in "printing process". These would be separately covered by stakeholders such as printing industry, therefore our current Application list B (Annex 4) does not cover them. For the details on chemicals used in printing process, please see the input from the related industries. 						For ink and toner: Question 6 (printing ink)/ for others: Question 8 (Electronics); related derogation is not proposed. 


						Fluoroalkanes and fluoroalkenes, 
and
Fluoroethers and fluoro-ketones			HFC, PFC, HFO, HFE			20			Refrigerant used in various appliances such as those for Refrigeration, Air Conditioning and Heat Pump (RACHP) products

*Please also see the input from the related industries, such as Japan Refrigeration and Air Conditioning Industry Association (JRAIA) (the first input is Ref. No.4292 in RCOM part 13 and the 2nd will be submitted soon.), About the details of the essentiality of the PFAS refrigerants.			Refrigerant is used in various refrigeration, air conditioning and heat pump products. Such RACHP products are not only used in refrigerators, freezers or air conditioners but also further incorporated into may other products for medical, measurement, manufacturing, etc. 			Fluorine-based refrigerant has excellent thermodynamic properties in a wide range and is also excellent in temperature followability.  Moreover, because of its low flammability and low toxicity, it does not ignite the surroundings or cause harm to the human body,  even if equipment or pipes are damaged by an earthquake or storm and then the refrigerant leaks.  Natural refrigerants such as ammonia (NH3), hydrocarbon (propane, isobutane, etc.) are not applicable to all the appliances as they are highly flammable or toxic.  Please refer to the comments of the related industries, such as Japan Refrigeration and Air Conditioning Industry Association (JRAIA) (the first input is Ref. No.4292 in RCOM part 13 and the 2nd will be submitted soon.), for details on why fluorine-based coolants cannot be substituted.			11.Cooling function (Refrigerant)			Refrigerant

All the EEE in RoHS categories 1- 11 may use refrigerant if needed. 			Question 7 (F-Gas); Similar to 5.i, 5.j, 5.p, 5.q, 5.dd, 5.ee


												21			Refrigerant, coolant, cleaning agent and solvent used for semiconductor process			Cooling of manufacturing equipment			Fluorinated compounds such as PFAS are the only media that can be used over a wide range of operating temperatures for safe and efficient heat transfer, while simultaneously possessing excellent properties such as electrical insulation, inertness, and extremely low surface tension, along with excellent thermodynamic properties, making substitution by other materials extremely difficult. For more details on why fluorinated coolants cannot be substituted in semiconductor processes other than etching, please refer to the comments of the relevant industry associations.			8.Semiconductor			Semiconductor

All the EEE in RoHS categories 1- 11 would use semiconductors.			Question 7 (F-Gas); 5.ee


												22			Refrigerant, coolant, cleaning agent and solvent used for thin-film device (Micro Electro Mechanical Systems/MEMS, SAW etc)  process			Cooling of manufacturing equipment			Fluorinated compounds such as PFAS are the only media that can be used over a wide range of operating temperatures for safe and efficient heat transfer, while simultaneously possessing excellent properties such as electrical insulation, inertness, and extremely low surface tension, along with excellent thermodynamic properties, making substitution by other materials extremely difficult. For more details on why fluorinated coolants cannot be substituted in thin-film device processes other than etching, please refer to the comments of the relevant industry associations.

A similar exemption to Exemption 5.ee is needed for the thin-film device manufacturing process, since the thin-film device manufacturing process uses the same materials and technologies as the semiconductor manufacturing process.			9.Thin-film device manufacturing process			Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone

Other products in RoHS categories 1- 11 may use thin-film devices			Question 7 (F-Gas); related derogation is not proposed, but very similar to 5.ee. 


												23			Chemicals for ultra-fine processing applications, as typified by semiconductor and MEMS manufacturing processes

*HFC-23 (CHF 3), HFC-32 (CH 2 F 2), HFC-152 a (CHF 2-CH 3) , HCFC-141 b (CCl 2 F-CH 3), HFO-1132 a (CH 2=CF 2) are  outside the scope definition of this regulation (from Annex A Appendix A .3 .9 Applications of Fluorinated Gases). Minor uses; In the electronics and semiconductor industries, fluorinated gases are used in etching and chamber cleaning processes to form nano-level fine semiconductor integrated circuits, etc., including CHF 3, CF 4, perfluoroethane, perfluoroalkane, and cycloalkane (Annex A A.3.9.1.7)			Etching gas for semiconductor and glass substrates

Equipment such as etching equipment/CVD equipment

Substrate cleaning gas			In the semiconductor industry, perfluorogas and polyfluorogas are used in etching and chamber cleaning processes to form nano-level fine semiconductor integrated circuits etc.. Although the amount used is small, today's electronics products require extremely complicated and delicate processing to realize various functions such as high performance, multi-function, and low power consumption. 
To achieve this, we combine various gases to perform processing with advanced and delicate control. There is no substitute for the gas currently in use in the semiconductor manufacturing process, which is highly and finely assembled. If its use is prohibited, all semiconductor manufacturing will be stopped.
The semiconductor industry controls the chemical substances used at all stages of the manufacturing process. 
Most of the chemical substances used are decomposed during the manufacturing process, and equipment is installed to decompose and recover unreacted residual gases in order to reduce emissions.
The continued use of PFAS in the semiconductor manufacturing process is an essential component of the supply of electronics products that support wide range of current and future daily necessities and social infrastructure and is a fundamental prerequisite for semiconductor production.
For this reason, it is considered essential to exempt semiconductor manufacturing, the semiconductor itself, and related equipment from the scope of regulation as essential use.
PFAS gases are always stable, easy to handle, and very reactive with the material to be etched (such as semiconductor or glass substrates) in reactive ion etching (RIE).
Moreover, only fluorinated compounds such as PFAS gases can etch Si, and other materials gases have high volatility (high vapor pressure) of reaction products (such as SiF4), making it difficult to substitute them.			8.Semiconductor
9.Thin-film device manufacturing process			Semiconductor
Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone

All the EEE in RoHS categories 1- 11 would use semiconductors. 
Other products in RoHS categories 1- 11 may use thin-film device. 			Question 7 (F-Gas); For semiconductor, 5.ee. For thin-film devices, related derogation is not proposed, but very similar to 5.ee. 


												24			Fluids for immersion processes (testing, measuring or adding function) in production processes and laboratories			Test solvent for gross leak test, etc., high-precision temperature characteristic measurement, and voltage application medium for polarization of piezoelectric ceramic elements			Fluorinated compounds are the only media that can maintain the quality of an object without leaving stress or contamination on the object in the process due to their extremely low surface tension and high volatility.
Furthermore, fluorinated compounds simultaneously possess excellent functions such as excellent thermodynamic properties, electrical insulation, and inactivity, which ensure the stability and accuracy required in the process.
The MIL standard (MIL-STD-883/750) specifies the use of hollow packages in airtight testing, which is essential to ensure their airtight performance.
Therefore, it is difficult to substitute other substances.			This application is described not in current Application List B (Annex 4) , but in current Application List C (Annex 7), under:
1. Immersion process.			Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone.
Other products in RoHS categories 1- 11.			Question 8 (Electronics); related derogation is not proposed. 


						Others
(PFAS other than ones mentioned above)			Fluorinated engineering plastic materials such as fluorinated polyimide and Liquid crystal materials.

Other fluorinated compounds			25			Transparent electronic circuit board and circuit 			Transparent printed circuit board for touch panels			Fluorinated polyimide has transparency, heat resistance, and low water absorption required for touch panels used in smartphones and tablets. The high water absorbency of transparent heat-resistant plastic (polyether sulfone) reduces low dimensional stability and impairs the linearity of touch panels, so it cannot be used.			1.Optical function			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone

Other products in RoHS categories 1- 11 would need this function if they use optical function in control panels for example. 			Question 8 (Electronics); related derogation is not proposed. 


												26			Liquid crystal display (LCD) elements			Liquid crystal substances (small molecules), 
Vertical alignment liquid crystal display device, 
Interlayer spacer to control the cell gap of LCD panels.
			"Fluorinatad Liquid Crystal substances (PFAS LC)" have low driving voltage, high response speed, and low temperature dependence of driving voltage, which are required for low power consumption video displays that require multiple functions simultaneously. Cyano-based crystal substances cannot meet these requirements simultaneously. So it was replaced by "PFAS LC" as a technological breakthrough. The power consumptions of other displays (e.g. OLED) are higher than LCDs using PFAS LC. Fluorinated polyimides with long-chain fluorinated alkyl groups in the side chains have high heat resistance and stable. 

For other LCD elements, fluorinated polyimides with long-chain fluorinated alkyl groups in the side chains have high heat resistance and stable vertical orientation over a wide temperature range. These properties cannot be replaced by polyimides with hydrocarbon side chains. 
The structural materials for maintaining uniform cell gap of a large-sized liquid crystal panels are required to have high precision thickness uniformity, no contamination in the manufacturing process, chemical resistance, no influence to optical system and heat resistance at the same time. These are not able to be replaced by silicone or acrylic resin. 
			5. Display function(Liquid crystal display / LCD) 

7. Functional surface
			Liquid crystal display panel (TV, Monitor for various device)

Other products in RoHS categories 1- 11 would need this function if they use control panels or monitors for example. 			Question８(Electronics); related derogation is not proposed. 


												27			Optical elements			Additives for polyamideimides, polyimides, and polyester tapes			By introducing a trifluoromethyl group or the like into the polyimide, low refractive index, low dielectric constant, separation, light transmission, and flexibility can be imparted. In this way, the fluorinated material introduced with fluorine as a substituent in the engineer plastic material has excellent electrical properties, water and oil-repellency, surfactant resistance, flame retardancy (anti-drip function), low surface tension It can simultaneously impart and express multiple functions, and If the Non-PFAS alternatives mentioned in the ANNEX XV RESTRICTION REPORT are used singly or in combination, the worst performance is exhibited. Therefore, it is impossible to substitute to those alternatives.			1.Optical function			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone

Other products in RoHS categories 1- 11 would need this function if they use optical function in control panels for example. 			Question８(Electronics); related derogation is not proposed. 


												28			Functional materials used in printing process

*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details. 			Toner additives, Ink additives, Developer additives, Organic photoconductor additives 			Printing process need various functions such as water repellency, oil repellency, chemical resistance, releasability, surface activity, low surface tension, and high negative charge. These functions are achieved by adding fluorinated materials to toner, ink, developers, organic photoconductors etc. Only fluorinated-based materials can achieve above functions simultaneously. It is impossible to achieve this with alternative materials in the dossier.			Materials such as "Printing inks/Toner" used in "printing process". These would be separately covered by stakeholders such as printing industry, therefore our current Application list B (Annex 4) does not cover them. For the details on chemicals used in printing process, please see the input from the related industries. 						For ink and tonar: Question 6 (printing ink)/ for others: Question 8 (Electronics); related derogation is not proposed. 


						All the PFAS (fluoropolymers and others)			PTFE, PFA, FEP, ETFE, PVDF,PFHxA Polyfluoroalkyl (meth)acrylate			29			Functional coatings*
(* "Functional coating" is a coating applied to an article in order to give it the required functions, such as low dielectric properties, low dielectric loss tangent, electrical insulation, heat resistance, UV resistance, chemical resistance, corrosion resistance, weather resistance, water repellency, oil repellency, slipperiness, low refractive index and so on. 
"Functional coating" includes, but not limited to, "conformal coating" used to protect electronic materials. 
In our input, we use the term "functional coating" because the required functions are not only to protect the objects.)			Electronic circuit boards, semiconductors, small electronic components (e.g. capacitors, resistors, coils, diodes, transistors, switches, connectors and their electrical junction points), casing, motors, voice coils, parts to protect optical features (e.g. liquid crystal panels, touch panels, optical sensors, LED, Toslink, optical fibers, lenses for electronic cameras, projection lenses, polarizers), printing process (Toner/ink adhesion prevention, toner/developing carrier themselves), oil barrier, fan, razor blade, and so on. 
			Fluorine compounds are the only coating materials that can simultaneously provide and express multiple functions required for the proper functioning of electrical and electronic equipment in various environments, such as low refractive index, low dielectric constant and low dielectric loss tangent, electrical insulation, oil repellency, water repellency, heat resistance, UV resistance, chemical resistance, weather resistance, mold release and optical protection (i.e. for optical sensors, lenses and so on).
In addition to the above, toner/development carriers are also required to be fluidity, charging characteristics, and durability.			1.Optical function
2.High speed communication and transmission function
4.Sliding function in mechanical section
6.Safety and safety functions
7.Functional surface			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone, PC, Antenna, Base stations
Motor, Printer, Industrial equipment, Cable, Medical equipment, Electric appliance, Industrial control equipment, Cooking appliance, Touch panel,

All the EEE in RoHS categories 1- 11 would need this function. 			Question 8 (Electronics); related derogation is not proposed. 

If proposed PFAS restriction covers also PFHxA, at least following derogation proposed in the final SEAC Opinion on PFHxA should be incorporated : 
“13. Paragraphs 1 and 2 shall not apply to functional coating used in electrical and electronic equipment until XX XX XXXX [7 years after entry into force].” 



									PTFE, PFPE, PFHxA, PFBS			30			Lubricants where the use takes place under harsh conditions or the use is needed for safe and intended functioning and/or safety of equipment 			Electronic cameras, lens systems for electronic cameras, moving parts of the helicoid of projection lenses and moving ball frames, driving parts of ultrasonic testing equipment, drives for optical discs, torque limiters for scanners and other moving parts of precision equipment in electrical and electronic equipment.			To protect the mechanical properties of the moving parts of precision components in electrical and electronic equipment, the lubricant (e.g. grease) is given an autophobic property to prevent wetting and spreading. If the lubricating components applied to the operating parts of precision components become wetted and diffuse, the durability and performance of the product will be significantly reduced. To prevent this, fluorine compounds are added which have good dispersibility in lubricants (e.g. grease) and can provide oil repellency due to their self-hydrophobic properties.
Only fluorine compounds with low surface free energy can provide oil repellency and are difficult to replace.
In addition, due to the recent miniaturisation and high integration of components, it is difficult to avoid them due to the structure of the components. 			4.Sliding function in mechanical section
6.Safety and safety functions			Motor, Printer, Industrial equipment, Camera, Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment

All the EEE in RoHS categories 1- 11 would need this function. 			Question８(lubricant) ; related derogation is not proposed. 
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Important function of EEE


			JP4EE Annex 4 rev List B of EEE Functions needing PFAS


			◆ List of the functions and properties necessary to electrical and electronic equipment (EEE), which need PFAS materials to attain required performances.


																								As of 22 September 2023





									Functions and properties required for EEE			Characteristic of parts and materials to achieve their functions and properties of EEE			Performance requirements for materials (PFAS)			(e.g.) Specific parts or components  that accomplish the functions or characteristic of EEE			(e.g.) Typical EEE			Necessary applications of PFAS to attain the functions and properties (Linked with Column E of revised JP4EE Annex 3)


						1			Optical function			No interference of light transmission
(Transparency)			Low refractive index, High transmissivity
+
Water and oil repellency, Flexibility, 
Flame retardancy			Optical fiber, Optical Lens, LED, Monitor/Panel, Fiberglass, Optical adhesive, Protective coating material, Anti-reflective material, etc.
			Camera, Lighting, Monitor/Panel, Optical cable, Smartphone, etc.

Other products in RoHS categories 1- 11 would need this function if they use optical function in control panels for example. 			2) Optical elements. 
5) Optical elements for LCD panels. 
25) Transparent electronic circuit board and circuit. 
27) Optical elements. 
29) Functional coatings. 


						2			High speed communication and transmission function			Low transmission loss at high frequencies and wide frequency range			Low dielectric constant and Low transmission loss
+
Water and oil repellency, Flame retardancy			Printed circuit boards (Smartphone, PC,  Base stations, etc.), Antenna, Cable for High-frequency, Protective coating material, etc.			Smartphone, PC, Antenna, Base stations, etc.

Other products in RoHS categories 1- 11 would need this function if they use communication function to operate or update it for example. 			6) Electronic circuit boards for high-frequency applications. 
29) Functional coatings.



						3			Piezoelectric function
(Conversion/Inversion between the mechanical power and electrical voltage)
＊Refer to separate sheet 
"3. Piezoelectric function" for functional explanation.			Piezoelectricity (pressure-sensitive detection) and good workability and durability			High Piezoelectricity (High piezoelectric coefficient)
+
Heat resistance, Flexibility			Speaker, Touch panel, Sensor, Actuator, etc.			Touch panel, Speaker,  Various sensor, etc.

Other products in RoHS categories 1- 11 would need this function if they use touch panels or sounds for example. 			3) Piezoelectric elements


						4			Sliding function in mechanical section
＊Refer to separate sheet
 "4. Sliding function" for functional explanation.			Lubricity and abrasion resistance, Elasticity, Low water absorption, Low moisture permeability 			Lubricity, Abrasion resistance, Machineability
+
Flame retardancy, Durability, Low water absorption, Low moisture permeability 			Sliding parts in mechanical section (Bearing, Gear, Roll), Seal material (Packing, O-ring, etc.), Grease, Lubricant, Protective coating material, Epilame, Sealing material, etc.			Motor, Printer, Industrial equipment, Camera, Display, etc.

All the EEE in RoHS categories 1- 11 would need this function. 			1) Sliding elements in mechanical section. 
8) High performance materials for mold release and protection purposes used in the article molding process. 
11) Hermetic sealant requiring low percentage of the compression set as well as simultaneously other functions such as excellent elongation followability, durability, flame resistance, heat and hot water resistance, low water absorption, low moisture permeability, chemical resistance and/or low outgassing. 
29) Functional coatings. 
30) Lubricants where the use takes place under harsh conditions or the use is needed for safe and intended functioning and/or safety of equipment. 


						5			Display function(Liquid crystal display / LCD)			Low voltage drive and fast response
(Low anisotropic refractive index and low viscosity)			Low anisotropic refractive index, Low viscosity, Low voltage drive
+
Heat resistance, Durability			Liquid crystal panel (TV, various monitor), etc.			Liquid crystal display panel (TV, Monitor for various device), etc.

Other products in RoHS categories 1- 11 would need this function if they use control panels or monitors for example. 			26) Liquid crystal display (LCD) elements. 


						6			Safety and safety functions
			Electrical insulation and flame retardancy, Chemical resistance, Heat resistance, Durability, Dripping prevention			Low dielectric constant, Flame retardancy, Machineability, Chemical resistance
+
Heat resistance, Durability			Cable, Pipe/Tube, Package, Seal material, Enclosure, Encapsulation, Protective coating material, Sealing material, Protection tube, etc.			Cable, Monitor, Medical equipment, Electric appliance, Industrial control equipment, Printer, etc.

All the EEE in categories 1- 11 would need this function. 			4) Insulating material requiring flame-retardancy and/or heat-resistant, where the use is needed for safe functioning and safety of equipment. 
7) Anti-dripping agent used for safety and to enhance flame retardancy. 
8) High performance materials for mold release and protection purposes used in the article molding process. 
10) Film, sheet or membrane requiring surface performance which ensures multiple functions such as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex resistance and excellent elongation followability at the same time. 
12) Fluid tubes and containers requiring chemical resistance, high cleanliness. 
16) High performance materials for mold release and protection purposes, which ensures multiple functions such as electrical insulation, heat resistance, chemical resistance or flame resistance, etc. at the same time. 
29) Functional coatings. 
30) Lubricants where the use takes place under harsh conditions or the use is needed for safe and intended functioning and/or safety of equipment. 


						7			Functional surface			Releasability and Heat resistance, UV protection, Antifouling, Waterproof			Water and oil repellency, Heat resistance, Weather resistance			Releasing and Protective coating material, Film, etc.			Cooking appliance, Touch panel, Smartphone, Printer, etc.

All the EEE in RoHS  categories 1- 11 would this function.			8) High performance materials for mold release and protection purposes used in the article molding process. 
10) Film, sheet or membrane requiring surface performance which ensures multiple functions such as electrical insulation property, chemical resistance, heat resistance, flame resistance, flex resistance and excellent elongation followability at the same time. 
16) High performance materials for mold release and protection purposes, which ensures multiple functions such as electrical insulation, heat resistance, chemical resistance or flame resistance, etc. at the same time. 
29) Functional coatings. 


						8			Semiconductor			Photoacid Generators (PAG) , Surfactants, anisotropic/isotropic etching and protective layer formation, low dielectric constants, high thermostability, chemical inertness (to acids, bases, and solvents), and low moisture absorption, low electric permittivity /dielectric loss, low water absorption, and low coefficient of thermal expansion(CTE), In heat transfer fluid uses, electrically non-conducive, and usability in very broad temperature range, and non-corrosive in closed-loop systems			Photoacid Generators (PAG) , Surfactants, anisotropic/isotropic etching and protective layer formation, low dielectric constants, high thermostability, chemical inertness (to acids, bases, and solvents), and low moisture absorption, low electric permittivity /dielectric loss, low water absorption, and low coefficient of thermal expansion(CTE), In heat transfer fluid uses, electrically non-conducive, and usability in very broad temperature range, and non-corrosive in closed-loop systems			Photolithography and thin films formed thereby, dry etching, cleaning, heat transfer fluids, resins, manufacturing equipment materials			All the EEE in RoHS categories 1- 11 would use semiconductors. 			13) PFAS used for semiconductor manufacturing process, semiconductor manufacturing equipment, and semiconductor. 
17) Semiconductor manufacturing process. 
21) Refrigerant, coolant, cleaning agent and solvent used for semiconductor process. 
23) Chemicals for ultra-fine processing applications, as typified by semiconductor and MEMS manufacturing processes. 



						9			Thin-film device manufacturing process			Semiconductor manufacturing process and similar microfabrication process
Refer to item 8. Semiconductor			Refer to item 8. Semiconductor			Thin-film device such as MEMS(Sensor, Gyroscope, Inkjet head), SAW filter, Angular velocity sensor, Moisture sensitive membrane, Capacitor, Resistor, etc.			Car navigation system, Sphygmomanometer (blood pressure meters), Inkjet printer, Smartphone, PC, etc.

Other products in RoHS categories 1- 11 may use  thin-film device.  			14) PFAS used for thin-film device (Micro Electro Mechanical System/MEMS, SAW device, Capacitor, etc) manufacturing process, thin-film device manufacturing equipment, and thin-film device. 
18) Thin-film device (Micro Electro Mechanical Systems/MEMS, SAW, Capacitor, etc) manufacturing process. 
22) Refrigerant, coolant, cleaning agent and solvent used for thin-film device (Micro Electro Mechanical Systems/MEMS, SAW etc.) process. 
23) Chemicals for ultra-fine processing applications, as typified by semiconductor and MEMS manufacturing processes. 


						10			Energy supply (Battery)			Refer to Energy section						Battery			All the EEE in RoHS categories 1- 11 would use batteries. 			9) Batteries.


						11			Cooling function (Refrigerant)			Refer to Fluorinated gases section						Refrigerant			All the EEE in RoHS categories 1- 11 would use refrigerant			20) Refrigerant used in various appliances such as those for Refrigeration, Air Conditioning and Heat Pump (RACHP) products. 


						Note: “Functional material used in printing process” (No.15, 19, 28 in JP4EE Annex 3) is separately covered by the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details, and is not included in the above table. 


						Note 2: The function needing “Fluids for immersion processes (testing, measuring or adding function) in production processes and laboratories (No.24 in JP4EE Annex 3)" is not listed in Column C of JP4EE Annex 4 but in Column C of JP4EE Annex 7, under "1. Immersion process".
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3. Piezoelectric function
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4. Sliding function

1) Lubrication improvement (Sliding part)
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(e.g.) Compressor

Fluoropolymers, which have excellent sealing
properties, are sometimes used for containers.
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1. Optical function and required properties



Protective Coating of Lenses



Light reflection occurs between objects with different refractive indices, and the greater the 



difference in refractive index, the greater the reflection. If light is reflected at the interface 



between air and lenses with different refractive indices, it will result in loss. Therefore, a layer



with a low refractive index, which is intermediate between the refractive indices of air and 



lens, can prevent reflection and reduce loss. In addition, to protect the lens, stain resistance



and durability through water and oil repellency are also essential.



<Application examples>



[Digital camera, Surveillance camera, etc]   
Parts in which 



PFAS is used



(1) Optical function
Essential for EEE (Electrical and Electronic Equipment) to control transmission, reflection, diffusion etc. 



of light. 



For example, camera imaging and optical communication of fiber optic cables.



(2) Required properties for parts and components
■ Low refractive index, high light transmittance, high durability



e.g.) Lens (high sensitivity), image sensor (high sensitivity), LED antireflection coating (energy saving), 



optical fiber (high-speed transmission)



■ Transparency/No absorption in visible light (approx. 380 to 770 nm) and water and oil



repellency.



e.g.) Protective coating for lenses (high durability), encapsulant for LEDs (high reliability, energy saving)   
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Lens



 Protective coat



Image Sensor



Optical filter



Anti-reflective film



Thin Film fablication Process



＊(  ) indicates achievable performance











1. Optical function and required properties



Cladding Material of Optical Fiber



Optical fiber has a concentric structure in which a core with a high refractive index is covered



with a layer with a low refractive index called cladding, and light is confined and transmitted 



within the core. Losses occur when light is reflected at the interface between the coating 



material and core, which have different refractive indices. A layer with a low refractive index



prevents diffuse reflection. Durability (heat, moisture, and scratch resistance) is also 



essential for the application.



<Application examples>



[Optical fiber]



   Essential for high-speed communication and transmission functions



Cladding



Coating material



Core



Parts in which 



PFAS is used
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1. Optical function and required Properties



(3) Required properties for materials and comparison with non-PFAS materials



Required 
properties for 



materials 



Materials



NoteFluoro-
Polymers*



Quartz
glass



PMMA Acrylic Silicone



Refractive 
index (nd)



1.33～1.42 1.45 1.49 1.48 1.42



・ When materials with different refractive indices are 
mixed, light is refracted and scattered at the 
interface between the substances, resulting in loss  
of transparency and cloudiness, so a single 
composition is necessary. 



・ For anti-reflection (high transmittance), a materials 
with a refractive index intermediate between that of 
air and that of lenses is desirable, especially for glass.



Water and oil 
repellent



〇 × × × △



Flexibility 〇 × × △ 〇



• No absorption (UV): UV LED encapsulant



• No absorption (visible light): Coating materials



• No absorption (near-infrared): Optical fiber for communication



High transmittance over a wide wavelength range



* PTFE,PFA,FEP,ETFE,PVDF



＜Light transmittance versus wavelength>



＊Source: https://www.agc-chemicals.com/file.jsp?id=file/Cytop_tech14_EN.pdf



・ Materials must have a low refractive index 



(intermediate  between the refractive index of air and 



that of lenses) for optical applications, which are 



achieved by controlling the transmission, reflection, and 



diffusion of light. In addition, water and oil repellency 



and flexibility are also essential to ensure the reliability 



and durability of devices. 



 ・ These must be realized with a single material (A higher 



refractive index means that light is not focused 



(scattered) and the intensity of light is reduced,  



resulting in reduced sensitivity of the device. 



There is no material other than fluoropolymers that can 



achieve a good balance of low refractive index, water and 



oil repellency, and flexibility (there is no alternative 



material).
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〇=Excellent; △=Usable; ×=Not well suited for use





https://www.agc-chemicals.com/file.jsp?id=file/Cytop_tech14_EN.pdf








1. Optical function and required properties



(4) Social impact when PFAS cannot be used (example)
1) Fluorine material cannot be used in the camera, resulting in poor imaging performance



• The lack of clarity of the camera lens reduces the security performance of surveillance cameras, and 



the larger size of the camera lens is required to compensate for the lack of clarity, which is counter to 



energy conservation.



In addition, if water and oil repellent coatings cannot be applied to the camera lens, reliability will be 



reduced and product life will be shortened (frequency of replacements or exchanges will be required). 



2) When fluorine material could not be used as cladding material for optical fiber



• Optical fiber is a waveguide for propagating light and supports high-speed communication and 



transmission functions as a transmission path for optical signals in the field of optical 



communications, an essential function of EEE. In the information society, demand for communication 



is increasing rapidly. The communication speed is reduced due to the deterioration of transmission 



loss (the speed is reduced in the Internet, where real-time communication is interfered with), and this 



will prevent the progress of digital communication in the future. 



• If fluorine material cannot be used for the cladding material, the light confinement function in the core 



is reduced, so it is necessary to thicken the core or increase the number of single wires to increase 



light intensity. This also deteriorates the handling performance during installation and other 



operations. Furthermore, because the size of the light source will be changed, the entire optical 



system will need to be redesigned.



• In additional, the power consumption of the equipment will also increase, which is contrary to energy 



conservation.
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２. High-speed communication/transmission function and    



required properties
(1) High-speed communication and transmission functions



   EEE essential functionality to achieve high-speed, high-capacity communications by using  



high-frequency radio waves (low transmission loss) with telecommunications and 



infrastructure equipment.



(2) Required properties for parts and components
 ■ Low dielectric constant and dissipation factor at high frequencies and small frequency 



     dependence. Furthermore, high reliability (heat resistance, flame retardance, and long life)  



is also essential. Therefore, all the performance must be satisfied at the same time.



  e.g.) Printed circuit boards for high-speed transmission and millimeter wave radar such as 5G, 



coaxial cables, satellites and antennas in the millimeter wave band: (high-speed, high-



capacity communication, high reliability and energy saving) 



Printed circuit board



When fluoropolymers with low dielectric constant and low dielectric loss tangent are used as  



the substrate, the signal energy is not attenuated. This is due to the low rate at which part of 



the energy is lost internally as heat when current flows. In addition, flame resistance is essential 



for heat resistance and safety for component mounting. The long life required for base stations 



can be achieved at the same time, ensuring high reliability.



<Application examples>
[Smart phone] [Base station]



Printed circuit board



- Substrate



- Protective coating



Flexible printed circuit board 



(substrate)



Millimeter-wave 



antenna
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Parts in which 



PFAS is used



＊(  ) indicates achievable performance











２. High-speed communication/transmission function and    



required properties



Coaxial cables (high-frequency wires)



The relative dielectric constant of the insulator must be close to that of air (relative dielectric 



constant: 1) to reduce transmission loss (attenuation of electrical signals due to heat). PTFE 



has a low relative dielectric constant of 2.1 and is both flame retardant and highly durable to 



ensure equipment reliability.
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<Application examples>



Insulator



Parts in which 



PFAS is used
[Coaxial cables



(high-frequency wires)]   











(3) Required properties for materials and comparison with non-PFAS materials



・ The use of high frequencies such as millimeter waves is essential for electrical and electronic equipment for high-



speed and high-capacity communications, and transmission losses need to be as low as possible. The material must 



have a low dielectric constant, low dielectric loss tangent and low frequency dependence to reduce transmission 



losses at high frequencies (signal energy loss by heat). Furthermore, the high-frequency equipment needs to be 



highly heat-resistant and reliable, as it is used for millimeter-wave sensors in base stations and ADAS (Advanced  



Driver-Assistance Systems). These need to be realised in a single substance.



There are no materials other than fluoropolymers that combine low dielectric constant and low loss at high frequencies 



with high heat resistance and high reliability (no alternative materials).



Required properties
for materials



Fluoro-
polymers*



FR-4
epoxy



Modified 
polyphenylene 
oxide（PPO）



Polyimides
(PI)



Polyethylene
(PE)



Liquid crystal
polymer（LCP）



Note



Dielectric constant (ε) 2.1 4～5 3.5 3.2 2.3 2.9 When mixing different 
materials, inferior 
properties appear.Dielectric tangent (tanδ) 0.0006 0.015 0.002 0.002 0.001 00035



Thermal resistance
Non-combustibility ◎ △ 〇 〇 × ◎



<Requirements and frequency characteristics of the equipment>



*PTFE,PFA,FEP ◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use



Frequency dependence of transmission lossCharacteristics of dielectric constant and dielectric tangent 



in resin materials



２．High-speed communication/transmission function and 



required properties



＊Source 



Nippon Pillar Packing 



co.,Ltd.  



https://www.pillar.co.jp/en/



9











(4) Social impact when PFAS cannot be used (example)
1) When fluoropolymers cannot be used for high-frequency substrates for smartphones and



base stations



• High-speed and large-capacity communication is increasingly required in the information society, but if



fluoropolymers cannot be used, transmission losses at high frequencies will increase and large-



capacity communication (e.g., video communication) will be delayed. Furthermore, the board



generates heat due to high transmission losses, leading to heat generation in the equipment.



Therefore, the equipment needs to be designed for cooling (contrary to energy saving).



• Heat generated by the equipment also affects the product life of other components (e.g., capacitors)



mounted on the board, thus shortening the life of the equipment (requiring more frequent replacement



or exchange).



2) When fluoropolymers cannot be used for millimeter-wave radar substrates



• Millimeter waves are used in sensing technology to enhance safety in driving, for example in ADAS



(Advanced Driver-Assistance Systems). If fluoropolymers cannot be used in substrates and antennas



for high-speed millimeter-wave communications, instantaneous sensing isn’t possible due to the delay



in radio waves, which significantly affects human safety. In addition, as vehicles are used in



particularly harsh environments, high reliability characteristics (such as heat resistance, moisture



resistance and long life) must be met at the same time.



• If millimeter-wave radars have short life, they will require maintenance and replacement within a short



period of time, increasing waste and maintenance costs.



10２．High-speed communication/transmission function and 



required properties











３．Piezoelectric function and required properties



(1) Piezoelectric function
Essential for EEE to the performance of crystalline materials in converting mechanical strain into 
voltage and voltage into mechanical strain.
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３． Piezoelectric function and required properties



(2) Required properties for parts and components



    ■ The material must have a high piezoelectric coefficient (the higher the coefficient, the better 



the response) that converts mechanical strain into voltage and voltage into mechanical 



strain, and must also satisfy processability and durability (high temperature and high 



humidity) at the same time.



e.g.) Touch panel, Sensor, Speaker, Headphones, Inkjet printer head：（Freeform、Cost 



reduction, high reliability）
＊(  ) indicates achievable performance



Pressure sensors for healthcare



Flexibility is essential in addition to piezoelectricity for pressure sensors that require installation on 



curved surfaces.（e.g.：Wrist-mounted pulse wave sensor）
This flexibility cannot be achieved with inorganic piezoelectric materials, and even with organic 



piezoelectric materials, only fluoropolymers can achieve high voltage coefficients and high reliability (heat 



and moisture resistance) in the operating environment as sensors.



Since the organic piezoelectric material is in film form, high productivity and large area can be achieved, 



and low-cost sensors can be provided.



<Application examples>



[Pressure sensor for healthcare]
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Parts in which 



PFAS is used



e.g. : Wrist-mounted pulse wave sensor



Pressure sensor



（Core device of the product）











３． Piezoelectric function and required properties



(3) Required properties for materials and comparison with non-PFAS materials



Organic type Inorganic type



Required properties
for materials



Copolymers VDF with 
trifluoroethylene



Polylactic acid
Piezoelectric 



crystals
PZT (Ceramic 



piezoelectric materials）
PZT



（Piezoelectric films）



Piezoelectric constant
d33（pC/N）



～40 7～12 2.0 100～600 100～600



Durability ○ △ ◎ ◎ ○



Fabrication of thin films ◎ ◎ × × ◎



Pliability ◎ ◎ × × ×



Cost reduction ◎ ◎ △ ○ ×



(4) Social impact when PFAS cannot be used (example)
■ When fluoro resin could not be used for piezoelectric element as pressure sensor for biomedical



• In the healthcare field, there is a need for sensor devices that can more easily and accurately monitor daily 



vital information (heart rate, respiration, etc.) in a "non-constrained" manner without any hassle or feeling of 



being worn. Since these sensors are attached to the arm or body for measurement, they need to be curved in 



shape, lightweight, and sensitive so as not to interfere with daily life. The only organic piezoelectric material 



that satisfies these requirements is fluoro resin-based in terms of sensitivity.



• In order to live a long and healthy life, the need for sensors for health care, which are also used to manage 



physical condition, is increasing rapidly. For medical support, it will continue to be necessary to develop 



sensors that are inexpensive and can be used by anyone, and if PFAS cannot be used in this regard, the 



potential of future technologies will be destroyed.



・ They are inferior to inorganic materials in terms of piezoelectric constants and reliability. However, ceramic  



materials are generally brittle and difficult to process, making it difficult to form and process them as large-area, 



thin-film materials. Flexibility and large area, which can only be achieved with organic piezoelectric materials, 



and lower cost due to significant changes in the production process are important factors that cannot be realized  



with inorganic piezoelectric materials. Important Technologies Supporting Wearable Electronics



◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use
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4．Sliding function in mechanical section and required properties



(1) Sliding function 
Essential function for EEE to control and ensure the smooth movement of driving parts or sealed 



 parts, such as camera zoom lenses, motors, compressors, etc.
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(2) Required Properties for Parts and components
■ Two or more high-reliability properties such as lubricity and flame retardance must be 



achieved simultaneously in one material. 



e.g.) Motors, bearings, gears, camera lenses, grease, lubricants (high durability, high reliability)



  ■ Two or more high-reliability properties such as flame retardance, chemical resistance, and 



water repellency, must be achieved simultaneously in one material. 



  e.g.) Packing, O-ring (high durability, high reliability) ＊( ) indicates achievable performance











© 2020 Harves Co., Ltd.



①Autofocus lens drive unit



②Shutter mechanism



③Zoom mechanism



④Buttons, dials, etc.



⑤Aperture blades



4．Sliding function in mechanical section and required properties



＜Application examples＞



Sliding functions in camera's mechanism section 



Numerous sliding parts are required to work stably at high speed, with high precision, over a long 



period, and in harsh environments.



Cameras must satisfy functionality and performance requirements even in harsh environments such as 



extremely cold, deserts, and tropical regions. If substances derived from lubricant adhere to the lens or 



sensor, the image will be significantly affected. In addition, the recent trend toward reducing environmental 



impact requires longer product life. Considering these factors, the lubricants that can be used are limited to 



fluorine-based lubricants.



<Typical functions of a camera and the role of fluorinated lubricants>
① Autofocus lens drive unit
Image formed on the sensor surface by changing the distance between 



the lens and the image sensor surface 



➡ Instantly drive on the order of microns to achieve high-speed/high-precision 



focus adjustment



② Shutter mechanism
Controls exposure time of image sensors down to a few thousandths of a second 



➡ Contribute to higher speeds and lower dust emissions for shutter blades 



and driving components



③ Zoom mechanism
Use a rubber ring on the plastic tube to prevent dust from entering the zoom inside. 



➡ Ensure smooth operation and improves water repellency.



④ Buttons, dials, etc.
High precision/stable operation, high wear resistance, long product life 



➡ No effects on electrical components and contribute to stable operation 



and long product life.



⑤ Aperture blades
The multiple blades that make up the aperture mechanism must be positioned with 



high precision. 



➡ Provides lubricity and high durability to the blade to ensure reliable operation.



Cameras require high-speed, high-precision drive/operation and long-life characteristics in harsh 
environments  ⇒ Use of lubricants is essential
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[Camera]   



Parts using fluorinated lubricants
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・ The focus should be changed arbitrarily according to the materials 



to be processed.



・ High sliding capability is required.



＜Functions realized by using PFAS＞



◆ Prevention of damage due to rubbing between parts



◆ Prevention of adhesion between parts by reducing friction



◆ Extending the life of parts by improving abrasion resistance



◆ Prevention of combustion in the case of heat input such as 



radiated beam 



◆ Airtightness to prevent dust from attaching on the lens (lens burn 



prevention)



<Required properties for parts and components>



   Lubricity, abrasion resistance, flame retardant, airtightness



For use in more demanding industrial conditions, these



PFAS is the only material that satisfies the required properties at the 



same time.



Lens focus adjustment component



     ・ Machined parts （PTFE, etc.）
     ・ O-ring (FEP, FKM, etc.)



Fig. External view of machining head



4．Sliding function in mechanical section and required properties



＜Application examples＞



[Laser processing machine ：１）Lens focus adjustment component]   



Focusing mechanism on processing head



The processing head has a structure that rotates and slides   



inside the lens focus adjustment component in order to adjust 



the focus.











4．Sliding function in mechanical section and required properties



＜Application examples＞



[Laser processing machine ：2）Shaft driving part ]   



Fig. Simplified diagram of shaft driving part (a)bird-eye view, (b)view from the direction of arrow A (see Fig. (a))



(a) (b)



sliding part



fixed structure



A
Coating layer containing PFAS



Mechanism of shaft drive part



Laser processing machine must be operated in an environment with a lot of dust including 



minute fragments of processing materials.



From the viewpoint of dust prevention, the sliding part and the fixed structure are operated in 



close contact.



◆ Prevention of damage due to rubbing between parts



◆ Prevention of noise due to rubbing between parts



◆ Prevention of adhesion between parts by reducing friction



◆ Extending the life of parts by improving abrasion resistance



◆ Prevention of combustion in the case of heat input such as radiated beam 



<Required properties for parts and components>



  Coating for lubricity, abrasion resistance, flame retardancy, and antifouling



For use in more demanding industrial conditions, these PFAS is the only material that satisfies the required 



properties at the same time.



<Functions realized by using PFAS>
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4．Sliding function (and 6. Safety and safety functions) in 



mechanical section and required properties



＜Application examples＞
[Laser processing machine ：3） Laser oscillator ]   



Fig. Simplified diagram of vacuum container



Door



O-ring  (Fluoroelastomer)



Electrode



Heat Exchanger
Axial blower



Gas Sealing



Mechanism of Vacuum container of the laser oscillator 



Vacuum container of the laser oscillator must be sealed  



from outside air and held under the high vacuum or in 



the laser medium gas environment.



  The vacuum container is equipped with an openable 



door sealed by an O-ring to enable maintenance of  



internal components.



  The O-ring used in the vacuum container must be made 



of a material that can withstand high temperatures,  



ultraviolet irradiation, and ozone gas generation caused  



by discharge during laser oscillation.



Fluoroelastomer is the only material available that   



satisfies these properties.



<Required properties for parts and components>



  Heat resistant, airtightness, corrosion resistant



<Functions realized by using PFAS>



Under the high vacuum, high temperature, ultraviolet radiation, and ozone gas environments,



◆ hermetic sealing with low outgas



◆ long-term retention of airtightness



To ensure occupational safety when using lasers, hermetic seals (PFAS) are essential from the aspect of “6. 



Safety and safety functions”.



For use in more demanding industrial conditions, these PFAS is the only material that satisfies the required 



properties at the same time.



＊ In addition to the door, O-rings are used for sealing 



such as the holding part of optical components.
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194．Sliding function in mechanical section and required properties



(3) Required properties for materials and comparison with non-PFAS materials



1) Articles: Bearings, Gears, Rolls, Sealing materials (Packing, O-rings, etc.)



＊Please see also “6. Safety and safety functions”
■ Resins



Properties
Fluoropolymer Other Resins



PTFE PE PVC POM PC PS PP ABS



Organic solvent 
resistance ◎ 〇 △ 〇 △ × 〇 ×



Acid resistance ◎ 〇 〇 × △ × △ △



Alkali resistance ◎ ◎ ◎ 〇 × 〇 〇 〇



Flammability not catch fire
Extremely 



slow
Natural fire 



extinguishing
slow



Natural fire 
extinguishing



slow slow slow



Dynamic friction 
coefficient (ud)



0.09 0.13 0.25 0.18 0.45 0.47 0.37 0.48



Surface energy
(dyn/cm)



18 31 39 36 42 36 29 42



Water absorption
(ratio %)



<0.01 <0.01 0.04~0.75 0.22～0.25 0.15～0.18 0.03～0.1 <0.01 0.2～0.6



・ There is no material other than fluoropolymers that can simultaneously satisfy multiple 



 properties such as flame resistance and chemical resistance in addition to lubricity.



 ↓



・ Fluoropolymers are more expensive than commonly used materials, and therefore they are not 



used blindly. They are only used selectively in applications where they cannot be substituted 



under severe conditions, even in required properties for safety and safety functions that are 



essential for EEE. (There is no alternative material because of selective use.)



◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use
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■ Rubbers



◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use



Properties
Fluoroelastomers Synthetic rubbers



FKM FEPM Silicone EPDM CR NBR



Heat resistance
max use temperature,℃



230 230 230 150 100 120



Chemical resistance 〇 〇 △ △ 〇 〇



Ozone resistance ◎ ◎ 〇 〇 × ×



Cold resistance △ △ △～○ △～○ △～○ △



Electrical insulation
(Dielectric constant ,ε)



△
(3～4)



△～○
(2.5～3.5)



△
(3.2～10)



△～〇
(2.5～3.5)



×
(7.5)



×
(15～20)



Combustibility ◎ ◎



△
Chemical resistance is 



reduced by flame 
retardant



△
Chemical resistance is 



reduced by flame 
retardant



〇 △



Gas permeability
(cc･cm/cm2･sec･atm)



１ 1 400 15 15 ３



・ Fluoroelastomers have overwhelmingly excellent chemical resistance, ozone resistance,
and insulation properties in addition to heat resistance and flame resistance, compared
to other rubber. They also have excellent gas barrier properties (the smaller value, the
less gas permeates.), so they are used in sealing materials (packing) that also require
heat and chemical resistance and cannot be substituted. 



↓
・ Fluoroelastomers are also more expensive than commonly used materials, and therefore they are 
not used blindly. They are only used selectively in applications where they cannot be substituted  
under severe conditions, even in required properties for safety and safety functions that are 
essential for EEE. (There is no alternative material because of selective use.)
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2) Preparations: Greases, Lubricants, Protective coating materials 



・ Only "fluoropolymers and fluorinated solvents" have lubricity, thermal stability, and no 



negative effects on components (i.e., there are no alternatives).



Properties Fluoropolymer
Molybdenum 



disulfide
Graphite



Light load 
lubricity



○ × ×



non-conductive ○ ○ ×



Polite 
resistance



○ × ×



Properties Fluorosolvent
Petroleum



oil
Silicone 



oil



Chemical Attacks 
on Plastics



Low high low



Generation of volatile 
gases



low low high



Risk of contact failure not not Yes



Temperature viscosity 
change



low high low



flammability not Yes not



a. Lubricating components b. Solvents



〇=Excellent; ×=Not well suited for use



Major compositions：a. Lubricating components  + b. Solvents



➡ Fluoropolymers +  Fluorosolvents is best











(4) Social impact when PFAS cannot be used (example) 
１） If fluorine material cannot be used in the cameras, the functional degradation will occur. 



• Furthermore, EU customers will not be provided with high-performance cameras year after year. 
Cameras that are significantly less capable than the current ones will likely miss or fail to record key 
moments in news, sports, events, etc., and will have a significant impact on their coverages with photos 
and videos in EU.



• If the camera lens cannot be coated with a sliding function coating, it will lead to a decrease in 
reliability and shorten the product life. (Frequency of replacements or exchanges will be required).



• The performance of mechanical sections such as focusing and zooming is reduced, making it difficult 
to capture fast-moving subjects.



２） If fluoropolymers cannot be used for safety and high reliability components such as O-rings
and packings,
• The safety of electrical and electronic equipment cannot be guaranteed, which in turn places people 



and the environment in an unsafe situation. Such components are widely used in sections that must 
simultaneously meet high reliability (safety) requirements such as heat resistance, insulation, flame 
resistance, and solvent resistance, especially in equipment for professional use. Examples include 
industrial equipment such as EEE and other production equipment (heating furnaces, molding 
machines, robots, semiconductor manufacturing equipment, etc.), infrastructure equipment, medical 
equipment, and analytical instruments.



• If fluoropolymers with excellent water repellency and lubricity cannot be used, the waterproof 
performance of EEE cannot be guaranteed and product life will be shortened.



• Since fluoropolymers with excellent solvent and chemical resistance cannot be used, it is difficult to 
meet the required performance, especially in medical devices, analytical instruments, and 



semiconductor manufacturing equipment, which are likely to come in contact with chemicals and 
solvents, due to lack of reliability and frequent maintenance replacement, which also affects the life of 
the equipment.



• Lack of equipment reliability not only leads to increase of waste, but also significantly affects work 
safety in professional use.
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(1) Display function (Liquid crystal) 
Function to display information such as text, graphics, and video by controlling pixel luminance and 



reflectance by giving each pixel on the screen an On, mid-tone, or Off signal.



<Application examples>



✓ Smartphone



✓ Tablet



✓ PC



TV Digital Signage



Character LCD CRT OLED



Weight Light Heavy Light



Volume 
(thickness)



Thin Large (Thick) Thin



Large Screen Available Unavailable Available



Power 
consumption



Low
High (2x of 



LCD)
1.3x of LCD



High resolution High Unfeasible High



Response speed Mid High High



Contrast ratio Mid High High



Brightness Mid High
Lower than 



LCD



Durability High
Low



Degradation of 
phosphers



Low
Degradation of 



phosphers



Price Low Unavailable High



Repairability Easy Hard Hard



Table 1: Comparative characteristics of LCD, CRT, and OLED



Table 1 shows that the characteristics of LCDs are better balanced



than CRTs and OLEDs



(2) Comparison with other devices as a display











Properties
Cyano–based 
LC compounds



Fluorine-based 
LC compounds



Effect



Viscosity η High: 20cp Low: 10cp
Low viscosity generates high speed 



response



Refractive index anisotropy Large Large Same Optical properties



Specific resistance Low: 1.0 E+13Ωcm
High



1.0 E+15Ωcm
Reliability, Preventing image sticking



Dielectric anisotropy ⊿ε High: 20 Low:10 Low driving voltage



Birefringence index ⊿n High: 0.2 Low: 0.1 Wider viewing angle



Wavelength dependence of birefringence High: 0.02 Low: 0.01 Wide operating temperature range



High voltage holding ratio at high temperature Low: 90% High: 99%
Reliability, Wide operating temperature 



range,
Preventing image sticking



Temperature dependence of threshold voltage High: 0.5V Low: 0.1V Wide operating temperature range



Temperature range for nematic phase
Narrow



Under 100 (deg/C)
Wide



Over 100 (deg/C)
Wide operating temperature range



General properties and characteristics of materials and properties required for liquid crystal displays.



24



(3) Required properties for materials and comparison with non-PFAS materials 
• The introduction of fluorine into liquid crystalline compounds has the effects shown in the table below.
• The decrease in Δε has the tendency to increase the drive voltage, but the decrease in viscosity η with



the introduction of fluorine results in a rather low threshold voltage due to the decrease in elastic
constants. As a result, low voltage drive becomes possible with the introduction of fluorine. This low-
voltage drive leads to lower power consumption and contributes to global environmental sustainability.



• There is no other liquid crystal material with these characteristics other than fluorine-based liquid
crystals, which cannot be replaced by cyanide-based liquid crystals.



• In particular, the large temperature dependence of the threshold voltage of cyanide-based liquid
crystals and their slow response are fatal defects in moving image displays.



５．Display function (Liquid crystal) and required properties











Information to display Cyano-based liquid crystal Fluorine-based liquid crystal



Text & Graphics Suitable Suitable



Still Image Can be used Suitable



Video (TV, etc.) Not suitable Suitable



Application



Mainly Black and White type 
(Segment or Passive matrix)
• Calculator, Watch (clock)
• Simple indicator 



(Speedometer, etc.)
• Old cell phones 



Mainly full color type 
(Active matrix)
• TV, Information Display
• Current PC monitor (Note PC)
• Navigation panel, Smartphone
• Tablet, etc.



Usage environment
(temperature range)



Mainly indoors Possible outdoors



Fluorine-based LCDs are now capable of displaying moving images, which was not possible with cyanide-



based LCDs, thus expanding the range of applications.



Table 2: Comparison of information to display between fluorine-based and cyano-based liquid crystals



Table 2 shows that fluorinated liquid crystals are essential for video display applications.
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(4) Social impact when PFAS-based LCD cannot be used
1) Requirements for electronic displays in an advanced information society.



• An electronic display that converts and displays electronic information into visual information such as 



characters, graphics, and moving images is essential, and the following items shown in Table 1 are 



necessary.
• Portability (small thickness): Measures against the freedom of installation



• Support for large screens: Measures for increased amount of information and production of presence



• Low energy consumption: Measures against global warming



• High resolution: Measures for increased amount of information and production presence



• Fast response: Measures for video compatible



• High Contrast Ratio: Measures for Realism



• High brightness: at least for normal indoor environments



• Long product life: less waste



• Availability, including price: penetration in the market



• Repairability: less waste



2) LCD suitable for video using fluorinated liquid crystal material.



• The development of fluorinated liquid crystal materials (A kind of PFAS) has enabled LCDs to achieve a 



fast response that cannot be achieved with cyano-based liquid crystal materials, and a small change in 



driving voltage in response to temperature changes according to brightness of backlight. Those makes 



LCDs compatible with TV broadcasting (moving images). Cyano-based liquid crystal materials are used 



for display media that do not require moving images, such as calculators.



3) Current status of electronic displays



• LCDs using fluorinated liquid crystal materials have almost eradicated CRTs from the electronic display 



market due to their overall superiority over CRTs in terms of requirement 1) above. Although OLED is 



partially superior to LCD, it is inferior to LCD as a whole, so replacement from LCD is not progressing.











27５．Display function (Liquid crystal) and required properties



■Particular, the unavailability of LCDs would have a negative impact on society in the following respects



4) Low energy consumption



• The power consumption of a display with the same screen size as an LCD is 200% for a CRT and 130% 



for an OLED, as shown in Table 1. CRTs generate electron beams to illuminate light-emitting materials, 



and OLEDs require high voltages to drive current through light-emitting organic materials that are 



insulators. Both of these require high power consumption. When LCDs become unavailable, we have no 



choice but to change to CRT or OLED. This means an increase in energy consumption, which has 



implications for energy consumption reduction, climate change countermeasures, and energy security. 



5) Product life



• LCDs are non-illuminated displays and consist of an LCD panel, which controls light transmission 



according to pixel information, and a light source 'backlight’ is put behind the LCD panel.
• A liquid crystal (LC) panel changes the transmittance of a pixel by controlling the alignment of LC molecules with a 



low voltage not supply any current. Since LC molecules do not degrade because their energy levels (or active states) 



do not change during operation.



• Inorganic LEDs that emit light when current is applied are mainly used for the backlight of the light source. LEDs, 



which are semiconductors, have a longer lifetime than OLEDs and their peripheral circuits also have a longer life.



• Self-emitting displays such as OLEDs or CRTs convert the energy given to the pixels into light. 



Luminescent substances whose energy levels (or active states) are excited by the given energy are 



transformed into non-emitting light substances by chemical reactions without emitting due to a certain 



probability. As a result, the luminous brightness decreases with the passage of time of use. The light-



emitting organic substances used in OLEDs decrease their brightness faster and their lifetime is shorter 



than  light-emitting inorganic substances used in CRTs.
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6) Repairability
• Display failures can be broadly classified into physical or mechanical damage and component 



deterioration. Non-illuminated display LCDs consist of an LCD panel and a backlight, so any one of the 
failed components can be repaired or replaced. Deteriorated backlights can be replaced and 
components can be easily recycled. On the other hand, faulty repairs are not possible for self-luminous 
displays OLEDs and CRTs, which can only be replaced. Replaced self-luminous displays are not easily 
recyclable and become waste.



7) Availability
• CRTs are only produced for special purposes on a limited basis, and are not available for general use. 



However, the depth close to the display size is necessary, and it cannot correspond to the advanced 
information society. LCDs and OLEDs have transistors in pixels, but as described below, OLEDs have 
more complicated pixel transistors and wiring structures than LCDs, which is disadvantageous in terms 
of cost. 



LCD OLED



Structure 1 transistor and 2 lines 2 transistors and 3 lines



Transistor



1. Switching
A swithing transistor which controls applied  
voltage to change the orieintation of liquid 
crystal on the pixel



1. Switching
A switching transistor which determines whether or not 
current flows through the pixel



2. Driving
A driving transistor which adjusts the amounts of current 
to controle the luminance of the emission layer



Line



1. Gate
Control switching transistor



2. Sauce
Apply voltage to liquid crystal



1. Gate
Control switching transistor



2. Sauce
Control Driving transistor



4.  Power
Apply current to emission layer



PIxel structure of LCD (left) and OLED (right)











６．Safety and safety functions and Required properties



(1) Safety and safety functions
Basic and as prerequisite elements and functions for EEE to ensure safe use of equipment and 



to minimize damage in the event of fire, etc.



(2) Required Properties for Parts and components
■ Two or more high-reliability properties, such as heat resistance, flame retardance, chemical 



resistance and high airtightness (low gas permeability) must be achieved simultaneously in 



a single material. 



e.g.)  Cables, Tapes, Protective coatings, Encapsulants and Tubes (safe and reliable)



    ■  Prevent dripping of resin components to minimize damage in the event of a fire (enhance 



flame retardant property)



     e.g.)  Equipment such as PCs and smartphones, Enclosures for power supplies, batteries, etc.,    



Components that make up parts (Safety)



Cables, tubes, tapes, etc. (Covering ,Protective Material)



Insulation (low dielectric constant), bendability (flexibility), flame resistance, and resistance to heat and cold 



are essential for cables, and chemical resistance is required depending on the environment in which the 



cable is used. In particular, only fluoropolymers simultaneously achieve the high safety requirements of 



heat resistance, chemical resistance, insulation, and flame retardance.



＜Application examples＞
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*( ) indicates achievable performance



[Cable, Tape, 



Connector,]   



Parts in which 



PFAS is used



Tube



Connector



Cable
Cable Heat-resistant tape











６．Safety and safety functions and Required properties



Anti-Dripping agent



Resins used for housings for TVs, PCs, etc. must be certified to UL94 (the Standard for Safety of 



Flammability). Especially for resins that require a high flame retardance above V-0 grade, it is necessary 



to prevent the generation of burning particles that can lead to ignition, and an anti-drip agent is 



indispensable. In order to increase the melt tension of low-viscosity resin, the anti-drip agent itself must 



have extremely high melt viscosity and be high flame-retardant, and only PTFE achieves these 



requirements.



＜Application examples＞



30



[Anti-dripping agent]   



Parts in which 



PFAS is used



e.g. : Personal computer 



(equipment housing)



Monitor enclosure
Keybord enclosure



Mouse housing



Speaker enclosure
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(3) Required properties for materials and comparison with non-PFAS materials 



Properties
Fluoropolymers Other Resins



PTFE FEP PFA ETFE PVC PEEK PI（Film） Polyolefin resin



Heat resistance
Continuous use 
temperature,℃



260 200 260 150 60～105 180～200 150～200 90～125



Chemical resistance ◎ ◎ ◎ 〇 △
△



Oil-proof and Acid 
resistance NG



〇
△



Solvent 
resistance NG



Flex resistance 〇 〇 〇 ◎
△



impact 
resilience



△
Too rigid



△
Too rigid



△



Cold resistance 〇 ○ ◎ ○ △ △～○ ○ △～〇



Electrical insulation
(Dielectric constant, ε)



◎
（2.1）



◎
（2.1）



◎
（2.1）



○
(2.3～2.8)



△
（4～6）



△
（3.2～4.5）



△
（2.8～3.2）



△～○
（2.3～4）



Flame retardancy
(Limiting oxygen 



index)



◎
(>95vol%)



◎
(>95vol%)



◎
(>95vol%)



○
(31vol%)



◎
(45vol%)



〇 ◎
△



Chemical resistance is 
reduced by flame 



retardant



・ Fluoropolymers have overwhelmingly excellent chemical resistance and insulation properties in addition to 



heat resistance and flame retardance. Since they also have a very low dielectric constant, they have excellent 



insulating properties per thickness, leading to thinner base materials, which in turn leads to smaller and lighter 



electrical and electronic equipment (energy saving).



                                                                       ↓



・Fluoropolymers are more expensive than commonly used materials, and therefore they are not used blindly.



They are only used selectively in applications where they cannot be substituted under severe conditions, even 



in required properties for safety and safety functions that are essential for EEE. (There is no alternative 



material because of selective use.)



■Resins



◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use
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６．Safety and safety functions and Required properties
■Rubbers



◎=Superior; 〇=Excellent; △=Usable; ×=Not well suited for use



32



Properties
Fluoroelastomers Synthetic rubbers



FKM FEPM Silicone EPDM CR NBR



Heat resistance
max use temperature,℃



230 230 230 150 100 120



Chemical resistance 〇 〇 △ △ 〇 〇



Ozone resistance ◎ ◎ 〇 〇 × ×



Cold resistance △ △ △～○ △～○ △～○ △



Electrical insulation
(Dielectric constant ,ε)



△
(3～4)



△～○
(2.5～3.5)



△
(3.2～10)



△～〇
(2.5～3.5)



×
(7.5)



×
(15～20)



Combustibility ◎ ◎



△
Chemical resistance is 



reduced by flame 
retardant



△
Chemical resistance is 



reduced by flame 
retardant



〇 △



Gas permeability
(cc･cm/cm2･sec･atm)



１ 1 400 15 15 ３



・ Fluoroelastomers, like fluoropolymers, have overwhelmingly excellent chemical resistance, ozone
resistance, and insulation properties in addition to heat resistance and flame resistance,
compared to other rubber. They also have excellent gas barrier properties (the smaller value,
the less gas permeates.), so they are used in sealing materials (packing) that also require
heat and chemical resistance and cannot be substituted. 



↓
・ Fluoroelastomers are also more expensive than commonly used materials, and therefore they are 
not used blindly. They are only used selectively in applications where they cannot be substituted  
under severe conditions, even in required properties for safety and safety functions that are 
essential for EEE. (There is no alternative material because of selective use.)











6．Safety and safety functions and Required properties



(4) Social impact when PFAS cannot be used (example) 



１） If fluoropolymers and fluoroelastomers cannot be used for safe and highly reliable 



components such as cables, protective tubes, sealing materials, and pipe,



• The safety of electrical and electronic equipment cannot be guaranteed, which in turn places



people and the environment in an unsafe situation.



• Such components are widely used in sections that must simultaneously meet high reliability 



(safety) requirements such as heat resistance, insulation, flame resistance, and solvent resistance, 



especially in equipment for professional use (They are also used around engines of automobiles 



and other vehicles). Examples include industrial equipment such as EEE and other production



equipment (heating furnaces, molding machines, robots, semiconductor manufacturing equipment, 



etc.), infrastructure equipment, medical equipment, and analytical instruments. Lack of equipment 



reliability also affects equipment life, including frequent maintenance and replacement, leading to 



increase of waste and, of course, a significant impact on work safety in professional use.
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２）If PFAS cannot be used as an anti-drip agent,



• Resins used for housings of TVs, PCs, and other products, as well as resins used around power 



supplies and heat-producing component in electrical components, may be required by law to be 



certified to UL94; the Standard for Safety of Flammability. In order to satisfy these standards, the 



addition of flame retardants is definitely needed. Especially for resins that require a high flame 



retardance above V-0 grade, it is necessary to prevent the generation of burning particles that can 



lead to ignition, and an anti-drip agent is indispensable. 



• In some cases that halogenated flame retardants are regulated by law, and inorganic flame 



retardants and phosphate ester flame retardants must be used, however, inorganic flame retardants 



require the addition of large amounts of flame retardants to achieve sufficient flame retardant 



effects, resulting in a loss of resin properties. On the other hand, phosphate ester flame retardants 



are limited to resins (that easily carbonize with oxygen) due to the flame retardant mechanism 



(formation of carbonized layer during combustion). Flame-retardant resins made from a polymer 



alloy of polycarbonate and styrene resin (PC/ABS) with a phosphate ester flame retardant are 



widely used in Home appliances and Office Automation equipments. However, phosphate ester 



flame retardants plasticize resins, causing them to drip more easily, so PTFE (a fibrillated 



fluoropolymer increases the melt tension of low viscosity resins and has an anti-dripping effect) 



must be added as a flame retardant aid in order to achieve V-0 grade. The addition of an anti-drip 



agent can also reduce the amount of flame retardant used.



34











7．Functional surface and required Properties



(1) Functional surface
     Essential functions for EEE, such as water-repellent, oil-repellent, non-adhesive, solvent-



resistant, moisture-resistant, and weather resistant on surfaces touching with substances for  



the purpose of stain-proofing and protecting equipment.



(2) Required properties for materials used in parts and materials



 ■  A newly high strength film such as heat resistant, solvent resistant, and water/oil repellent



is formed on the surface of the base material.



⇒  Baking coating of resin (powder coating) _Adding new functions where there is a  



requirement for film thickness and high durability. Base materials are limited to metals, 



ceramics, glass, etc. due to processing temperatures, and cannot be applied to plastics. 



e.g.)  Inner surface treatment of cooking appliances (high durability, safety), iron (high 



durability, high quality), Machines and Equipment (high durability, safety)



■ In order to protect the functionality of equipment, a thin film is given to the surface of the 



base material to provide not only stain resistance but also weather resistance, moisture   



resistance, insulation properties, etc. 



⇒ Application coating：A film is formed by foaming and drying at room temperature, so it 



can be applied to a wide range of base materials. 



e.g.) Touch panel protection (high durability), exterior protection of outdoor equipment (high  



durability), substrate circuit protection (high durability, safety)
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Inner pot and surface treatment of cooking appliances: Fluoropolymers baking coating (powder 



coating)



Inner pots and surface of cooking appliances require functions such as heat resistance to bear cooking 



temperatures, Antifouling for food baking and cleanliness, and anti-bacterial measures. In order to realize 



these functions at the same time, fluoropolymers baking coating is applied. Baking coating is a method of 



forming a film by applying fluoropolymers powder such as PTFE to a heat-resistant base material like metal, 



ceramic, or glass and heating , melting it to form a coating. In addition, it is the only material and method 



that can simultaneously ensure water and oil repellency, acid resistance, and non-adhesiveness, which are 



the characteristics of fluorine material. It’s because fluoropolymers is baked on, it does not peel off by 



scratching and dissolve in water, oil, or seasonings, so it can be used safely for the life of the device, 



contributing to the reduction of waste during long-term use. In addition, fluorine treatment of cooking 



appliance prevents food from burning, which is said to be carcinogenic, and thus greatly contributes to 



human health.



This technology is also used in machinery and equipment for durability and safety purposes 



because, unlike general coatings, it can form coatings of several tens of micrometers or more.



7．Functional surface and required Properties



＜Application example＞



[ Cooking appliances]  



Parts and materials 



using PFAS
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Inner pots for rice cookers



and electric pots



Powder coating



inner wall 



of oven











7．Functional surface and required Properties



Protective coating of printed circuit board : applied coating



Printed circuit boards are the core of electrical circuits and are used in all kinds of electrical and 



electronic equipment. And environment these devices are used vary widely. In particular, for mobile 



devices such as smartphones and cameras, outdoor equipment, and in-vehicle equipment, measures 



must be taken to prevent migration caused by condensation owing to sudden temperature changes (such 



as moving from a cold outdoors to indoors), humidity caused by rain, etc. It is necessary to take measures 



to ensure reliability and safety, such as measures against short circuits due to sticking dust and measures 



against solvents to prevent leakage from electrolytic capacitors, batteries, etc. In addition to being water 



and oil repellent, fluorine materials are stain and moisture resistant, and have high solvent resistance and 



insulation properties that do not cause contact error. Therefore, there is no alternative material with 



equivalent performance, so fluorine materials are only for protective coatings for printed circuit boards.



＜Application example＞
[ Printed circuit board ]



Parts and 



materials 



using PFAS



Surface coatings
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[ touch panel ]



･Surface coatings



･Protective films



When used as a coating 



or protective film on the 



surface of a touch panel, 



it must also satisfy the 



properties required in 



"Optical Properties (1. 



Optical Functions)".











“Molecular orientation” and “Film thickness control”



in optical film materials for liquid crystal displays：Coating



Fluorine materials are used as coating agents in coating layers in optical films for liquid crystal displays. 



Since the fluorine atom has highest electronegativity, the fluorine material is characterized by having a 



low surface tension. The high optical performance required for optical films for liquid crystal displays can 



be achieved by low surface tension, which is a major feature of fluorine materials.



Technologies required for optical films for LCD displays



 (1) Control of coating layer thickness



The coating layer can be applied evenly due to the low surface tension and wettability 



with the coating layer substrate.



   (2) Control of molecular arrangement in coating layer



Due to its low surface tension and hydrophobicity, the fluorine-containing coating agent 



is unevenly distributed on the surface, resulting in uniform alignment of molecules in 



adjacent coating layers.



It is difficult to meet the required performance without fluorine materials, and as a result, we are 



concerned that it will become difficult to supply displays not only for consumers but also for medical 



devices within the EU.



＜Application example＞



[ Optical film for liquid crystal display ]



Coating layer(Including PFAS)



Substance
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397．Functional surface and required Properties



＜Application example＞



[Optical sensor ]



Functional surface coating used for optical sensors in ink cartridges



In order for an optical sensor to perform its functions with high precision, the surface of the sensor's



light-emitting and light-receiving element must have good separation from the liquid to be detected



(water-based ink), that is, it must be a water-repellent surface.



This sensor detects when the liquid container is not empty and stops the product before it is damaged.



The surface of the element must be kept clean at all times because the amount of remaining liquid is



detected by the difference in the light absorption rate of the liquid or air.



The fact that the optical sensor remains clean allows the printer to perform accurate ink detection from



the ink cartridge.



In addition to the water-repellent function, this coating must also satisfy optical properties (1. Optical



function/2.transparency and low refractive index) because it is a sensor that uses light, and these two



required properties must be met. PFAS is the only material that satisfies both requirements and is



indispensable for highly accurate remaining amount detection technology as an optical sensor.



It is essential that the liquid on the optical sensor flows smoothly in order to grasp the remaining



amount, but the silicone type has insufficient water repellency (higher surface free energy than fluorine



type) and abrasion resistance. Because of its poor performance, it was unable to meet the technical



characteristics required for the lowest line of optical sensors.











7．Functional surface and required Properties



(3) List of required properties for materials and general physical properties



・ Powder coating has characteristic of high strength and durability of the coating film, and is often 



used for home appliances, industrial equipment, medical equipment, automobile parts, etc. 



fluoropolymers are excellent in all performances, but because of their high heat resistance, the 



treatment temperature during processing is high, and they are also expensive as materials, so 



they are appropriately selected and used according to the purpose.



・ Fluoropolymers is often used in home appliances, especially in kitchen equipment. As alternative 



technology there is DLC, plating, but these films do not have water and oil repellency, so they do  



not meet the required properties.



・ In the case of Fluoropolymers, they have not only baked coating but also chemical resistance, so  



it does not leach into water or oil, and has no environmental impact.



・ Ensuring durability through high coating film strength extends product life and contributes to 



waste reduction.



Properties Fluoropolymer Epoxy resin Polyester resin plating DLC



Heat resistance
max use temperature,℃



～350℃ ～200℃ ～230℃ ◎ ◎



Abrasion resistance 〇 △ △ 〇 〇



Water and Oil-repellent 
property



〇 × × × ×



Chemical resistance 〇 〇 × 〇 〇



Weather resistance 〇 × 〇 〇 〇



Note



Since the film thickness is 30 μm or more, the base 
material with high strength and excellent durability is 
limited, and a dedicated factory (dedicated supplier) is 
required.



When the means are changed, the 
performance as an inorganic film can 
be secured, but the surface wetting 
performance is NG.



■ Resin baked coating (powder coating) ）



〇=Excellent; △=Usable; ×=Not well suited for use
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・Fluorine materials satisfy most of the performance requirements, but they are very expensive, 



so they are used only in carefully selected cases when multiple performance requirements must 



be satisfied at the same time. Therefore, because it is used out of necessity, it is used in 



applications in which other materials cannot be substituted.



・Adding functions and modifying surfaces by coatings is used to improve durability, ensure safety, 



and prevent failures of equipment use, extend product life and contribute to reducing waste.



↓



・Fluoropolymer is more expensive than common materials, so fluorine materials should not be 



used thoughtlessly. It is necessary to achieve multiple required performances at the same time, 



and it should be used carefully only in applications where it cannot be replaced (fluorine 



materials are essential so there is no alternative material).



Properties
Fluoropolymers



Silicone Acryl Urethane
Resin-type Modified silane-type



Heat resistance 〇 〇 〇 × ×



Abrasion resistance 〇 〇 △ × 〇



Water and Oil-repellent 
property



〇 〇 〇～△ × ×



Moisture resistance 〇 〇 × △ △



Electrical insulation 〇 〇
△



（Risk of contact failure by  low-
molecular weight siloxane）



〇 〇



Chemical resistance 〇 〇 〇 △ △



Weather resistance 〇 〇 〇～△ × △



Light permeability 〇 〇 △ 〇 △



■Application coating



〇=Excellent; △=Usable; ×=Not well suited for use
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(4) Social impact when PFAS cannot be used (example)



１）When fluorine resin cannot be used for cooking equipment



•  The inner pot and inner walls of cooking equipment are heat resistant to withstand cooking 



temperatures, stain resistant to prevent food from burning and to ensure cleanliness. 



Antibacterial measures are necessary.



In order to realize these at the same time, a fluororesin baking coating is applied.



Because the fluororesin is baked on, it does not peel off due to scratches, etc., and does 



not dissolve in water, oil, or seasonings, so it can be used safely for the life of the device, 



contributing to the reduction of waste during long-term use. PFAS-coated kitchen utensils



prevent food from burning and thus helps avoiding unnecessary health risks associated



with burned food (carcinogenicity).



• Powder coating is performed at dedicated factories (suppliers), so eliminating it out of the blue would 



deprive suppliers of their livelihood. Also, if the process (plating, DLC) is changed to powder coating, 



a large investment will be required due to the supply-demand balance, and it will not be possible to 



replace it immediately because it also requires a dedicated factory (supplier).
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２）When fluororesin cannot be used for printed circuit boards



• Printed circuit boards are the core of electrical circuits and are used in all kinds of electrical and 



electronic equipment, and the environment in which they are used depends on the environment in 



which they are used.



 A wide variety. In particular, mobile devices such as smartphones and cameras, devices installed 



outdoors, and devices installed in cars may be exposed to sudden temperatures.



Migration countermeasures against condensation due to temperature changes (such as moving from 



cold outdoors to indoors) and humidity due to rain, etc.



Countermeasures against short circuits due to adhesion of dust, etc., countermeasures with solvents 



in case of liquid leakage from electrolytic capacitors, batteries, etc. It is necessary to take measures to 



ensure reliability and safety. In addition to being water and oil repellent, fluorocarbon materials are 



stain and moisture resistant, and have high solvent resistance and insulation properties that do not 



cause contact abnormalities. Therefore,  



there is no alternative material with equivalent performance, so fluorocarbon materials is essential for 



protective coatings on printed circuit boards.



• It has been discovered that a substance related to PFHxA is used as a coating agent for printed circuit 



boards.



In May 2022, SEAC's final draft of the PFHxA restriction study concluded that "Functional coatings 



used in electrical and electronic equipment shall not be applied until XXXXXX [7 years after entry into 



force]" as a conclusion of the socio-economic impact assessment.



Based on this result, we believe that functional coatings that use substances related to PFHxA should 



be unconditionally exempted.
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Many reports have been published on semiconductors, focusing on PFAS. Please obtain them from the following URL and 



consider them.



PFAS - Semiconhttps://www.semiconductors.org/pfas/ductor Industry Association (semiconductors.org)



- The Impact of a Potential PFAS Restriction on the Semiconductor Sector



Case Study



- PFOS and PFOA Conversion to Short-Chain PFAS Used in the Semiconductor - Manufacturing



- PFAS-Containing Surfactants Used in Semiconductor Manufacturing



- PFAS-Containing Photo-Acid Generators (PAGs) Used in Semiconductor Manufacturing



White Paper



- Background on Semiconductor Manufacturing and PFAS



- PFAS-Containing Fluorochemicals Used in Semiconductor Manufacturing Plasma-Enabled Etch and Deposition



- PFAS-Containing Heat Transfer Fluids (HTF) Used in Semiconductor Manufacturing



- PFAS-Containing Materials Used in Semiconductor Manufacturing Assembly Test - Packaging and Substrate Processes



- PFAS-Containing Wet Chemistries Used in Semiconductor Manufacturing



- PFAS-Containing Lubricants Used in Semiconductor Manufacturing



- PFAS-Containing Articles Used in Semiconductor Manufacturing



“Regarding the use of PFAS in the semiconductor industry, we strongly request the 13.5 years derogation 



presented by ECHA. In addition, as there are many cases where there is no prospect of a replacement 



product at present, it is fully expected that a replacement product cannot be developed within the 13.5 years 



period. Therefore, we request that a system be established to apply for derogation for 13.5 years or longer."
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The manufacturing process for thin film devices is the same process as for semiconductors and MEMS.



Therefore, as part of semiconductors, the same requirements must be exempted.



Many reports have been published on the requirements for the process in semiconductors, so please review 



them and consider them.



9．Thin film device production process and required Properties



PFAS - Semiconhttps://www.semiconductors.org/pfas/ductor Industry Association (semiconductors.org)



- The Impact of a Potential PFAS Restriction on the Semiconductor Sector



Case Study



- PFOS and PFOA Conversion to Short-Chain PFAS Used in the Semiconductor - Manufacturing



- PFAS-Containing Surfactants Used in Semiconductor Manufacturing



- PFAS-Containing Photo-Acid Generators (PAGs) Used in Semiconductor Manufacturing



White Paper



- Background on Semiconductor Manufacturing and PFAS



- PFAS-Containing Fluorochemicals Used in Semiconductor Manufacturing Plasma-Enabled Etch and Deposition



- PFAS-Containing Heat Transfer Fluids (HTF) Used in Semiconductor Manufacturing



- PFAS-Containing Materials Used in Semiconductor Manufacturing Assembly Test - Packaging and Substrate Processes



- PFAS-Containing Wet Chemistries Used in Semiconductor Manufacturing



- PFAS-Containing Lubricants Used in Semiconductor Manufacturing



- PFAS-Containing Articles Used in Semiconductor Manufacturing
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Please refer to the energy sector.



And please consider excluding the battery since it is essential for electrical and electronic 



equipment.
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Please refer to the Fluorinated gases sector.



And please exclude Fluorinated gases for electrical and electronic devices. 



This is because Fluorinated gases is essential for electrical and electronic equipment in the 



manufacturing process and in the operation of the equipment.



11．Refrigerant function (Refrigerant gass) and required  



Properties
47
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EE components


			Annex 7 to Japan 4EE input: Non-Exaustive PFAS Essential Application list C: Explanation of applications in the manufacturing process of electrical and electronic equipment and its components.





									Classification			Intended use in manufacturing process of electrical and electronic equipment and its component			Products used by EU citizens			Parts and products using the relevant process			Why these processes are essential			For electrical and electronic components and their manufacturing processes, performance requirements for materials used to achieve process functions and properties.


						1-1			Immersion process			Measurement and inspection of temperature characteristics for temperature measuring components			Medical equipment, automobiles and transportation equipment.

Other products in the RoHS Category 1-11 require this process to produce electronic components which controls the operating temperature of EEE with high accuracy and secure its operation.			Electronic components which controls the operating temperature of EEE with high accuracy and secure its operation.			To measure high accuracy temperature characteristics.			Extremely low surface tension and high volatility, together with, 
High insulation property, high thermal conductivity, low viscosity and high fluidity,
In addition, these performance requirements must be achieved at cvery low as well as elevated temperatures temperatures (operating range: -70°C to 300°C).


						1-2			Immersion process			Gross-leak and fine-leak test			Medical equipment, automobiles and transportation equipment.

Other products in RoHS categories 1- 11 would need this process to produce hollow structural electronic components for reliable applications.			Hollow structural electronic components such as: Crystal or ceramic resonators, oscillators, and transmitters that produce reference oscillations of ICs that are essential for equipment; and,
Sensors that perform sensing essential to the performance of equipment.			Gross-leak test or fine-leak test internal cavitie packaged electronic components to secure that there are no sealing defects for reliable applications.			Extremely low surface tension and high volatility,  together with,
Inert, low erosion, chemical stability.


						1-3			Immersion process			Piezoelectric polarizing			Medical equipment, automobiles and transportation equipment.

Other products in RoHS categories 1- 11 would need this process to produce resonators, oscillators, and transmitters and ceramic piezoelectric sensors.			Crystal or ceramic resonators, oscillators, and transmitters that produce reference oscillations of ICs that are essential for equipment.
Sensors that perform sensing essential to the performance of equipment.			Polarization process with high voltage application under insulating solvent to make ceramic piezoelectric.			Extremely low surface tension and high volatility,  together with,
Electrical insulation, chemical stability.


						1-4			Immersion process			Measurement and inspection of voltage proof and/or breakdown voltage of electronic components			Home appliances, mobile equipment, EV chargers, factory automation equipment and solar power generation facilities

Other products in RoHS categories 1-11 would need this process to produce or develop electronic components to be incorporated into a high voltage applied power supply unit.			high-voltage electronic components			To measure the voltage proof of electronic components used under high voltage conditions to ensure that the required voltage proof is secured under operating conditions.			High insulation, chemical stability that does not react with products, and high volatility that does not contaminate products or tools.


						2			Electrode formation process with safety function for film capacitors			Addition of fuse function and insulation function			Film capacitor are widely used in automobiles, transportation equipment, medical equipment, industrial/infrastructure equipment, home appliances, mobile phones, solar power generation, other renewable energies and energy distribution.
Other RoHS Category 1-11 products require this process to produce the device film capacitor.			Film capacitors (passive components) with excellent withstand voltage performance, widely used for noise elimination and smoothing used in power supply circuits essential to equipment			In order to prevent devices from igniting due to short circuits due to overvoltage or overcurrent, film capacitors must be precisely formed with electrode patterns that act as fuses. At the same time, it is necessary to form an insulation margin in the electrodes so that short-circuiting between different polarities does not occur inside the capacitor element.			High water and oil repellency, high electrical insulation, and heat resistance that can withstand the electrode formation process
,together with,
Long-term reliability (heat resistance, moisture resistance, durability)


						3			Electrode formation process of Electric Double Layer Capacitor (EDLC)			Electrode formation for mass storage of electric charge and fast charge/discharge (activated carbon is bound to the electrode foil with binder (PTFE))			Automobiles, industrial equipment, etc.

Other RoHS Category 1-11 products require this process to produce the device Electric Double Layer Capacitor (EDLC).			Electric Double Layer Capacitor (EDLC)
Passive components			EDLC electrodes are required to store a large amount of electric charge and to achieve fast charging and discharging. At the same time, durability and reliability against vibration and shock are required.
Like lithium batteries, binders for electrodes must be chemically stable enough to withstand electrolytes, durable enough to resist electrochemical oxidation and reduction, and heat-resistant. In particular, in order to make a low resistance electrode, it is necessary to form an electrode with a small amount of binder. PTFE is the only binder that satisfies these required performance.			High dispersion for activated carbon and 
chemical and electrical stability,
together with,
Heat resistance and durability


						4			Coating process of optical film for electronic displays			Prevents localization of electric charges and fires when coating a functional coating layer (insulator) on a base material (insulator) during the production of optical films for electronic displays.			Consumer displays (e.g. TV, PC monitors, car monitors, etc.)

Industrial displays (e.g. medical equipment monitors, etc.)			Optical film for electronic displays			Optical films for electronic displays are manufactured by applying a functional coating layer to a base material. Localization of charges occurs when applying a coating layer (insulator) onto a substrate (insulator). Localized charge can cause a discharge fire, so it is necessary to quickly disperse the charge to prevent localization. By adding fluorine materials to the coating layer, the coating layer instantly wets and spreads due to its characteristics of "low surface tension" and "high wettability to the base material", which prevents localization of charges. Fire can be prevented.			Extremely low surface tension
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P1-1. Measurement and inspection of temperature characteristics 
(Immersion process)



Immersion measurement  Excellent temperature uniformity and temperature distribution
Eg. To provide a measurement temperature environment having high insulation property, high thermal conductivity, low viscosity and 
high fluidity, uniform and free from variation over time. Therefore, it is applied to the inspection of temperature sensors for 
temperature measurement, sensors with high temperature dependence, etc.



[Overview of 
the Measurement System]



in-plane temperature distribution 
in a thermostatic bath



PFASs are the only media that meet all the requirements of high insulation for measuring electrical properties, high thermal conductivity, low 
viscosity, and high fluidity for temperature uniformity, and high volatility for preventing contamination of products and tools after inspection.



average 24.956
standard deviation 1.063



average 25.000
standard deviation 0.012



Temporal change of temperature at a 
specific position in a thermostatic bath



average 24.891
standard deviation 0.808



average 25.002
standard deviation 0.005



deg. C



deg. C



deg. C



deg. C



min.



min.



Measuring point
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PFAS
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PFAS
system
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The immersion process provides a highly accurate gross-leak and fine-leak test, which 
ensures the reliability of the hollow-packaged electrical and electronic devices.



• In hollow-packaged electrical and electronic devices, if the hollow part is sealed with inert gas or vacuum 
atmosphere and airtightness is not maintained, moisture and oxygen, which are atmospheric components, 
can penetrate into the hollow part and affect the function of the element by oxidation, corrosion, change of 
internal pressure, etc. Therefore, in order to ensure the reliability of this sealing property, it is essential to 
have advanced sealing technology and high-precision leak tests that can verify the existence of such leaks.



• Fluorine-based inert liquids (PFASs) are used in tests (gross leak tests) to check the airtightness of hollow-
packaged electrical and electronic devices by immersing them in liquid. This test is standardized by the 
MIL standard.



[Application Example] Gloss leak test based on 
MIL-STD-883 METHOD1014 SEAL.



[Device to be tested]
Hollow-packaged electrical and electronic devices to be 
tested include, for example, crystal devices, acceleration 
sensors, MEMS and optical communication devices.



Fluorine-based 
inert liquids



P1-2. Gross-leak and fine-leak test (Immersion process)



PFASs are the only media that meet all of the requirements for gross-leak and fine-leak test: 
extremely low surface tension, low erodibility without eroding the product, chemical stability, and high volatility 
without contaminating the product or tool after testing.
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• In the manufacture of ceramic oscillators, 
piezoelectric polarizing, in which a high 
voltage (about 30 kV/cm) is applied to 
piezoelectric ceramics, is an essential 
process.



• At this time, piezoelectric polarizing is 
performed while immersed in fluorine-
based inert liquids (PFASs) to prevent 
dielectric breakdown.



フッ素系不活性液体



In the piezoelectric polarizing, a high voltage can be safely applied by the immersion process.



Schematic picture of safety in 
piezoelectric polarizing process.



non-
PFAS
system



PFAS
system



Safe 
processing



Insulation 
breakdown



• The primary use of ceramic 
oscillators is as a clock signal 
source in digital circuits such as 
microprocessors.



• Ceramic oscillators are used in 
a wide range of applications, 
including automotive electrical 
equipment, communication 
equipment, PC-related 
equipment, medical and 
healthcare equipment, and 
home appliances.



• In particular, for automotive 
electrical equipment, there is no 
substitute for ceramic oscillators 
in terms of the speed of 
oscillation and the stability of 
oscillation.



P1-3． Piezoelectric polarizing (Immersion process)



PFASs are the only media that meet all the requirements of high insulation for piezoelectric polarizing at high 
voltage, chemical stability that does not react with products, and high volatility that does not contaminate 
products or tools after piezoelectric polarizing.
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SMD Components
Residual polarization



fluorine-based inert liquids 
(PFASs)



random dipole after sintering



Electrode











• Electronic components used in high-voltage circuits 
require a high level of voltage assurance.



E.g. The safety standard IEC 60384-14 requires 
screening with 100% in-line voltage proof inspection 
in the manufacturing process.



• When developing high voltage electronic components, 
breakdown voltage measurements may be performed to 
examine the ability of the components to voltage proof.



• High voltage application in fluorine-based inert liquids 
(PFASs) atmosphere is essential for safe and effective 
voltage proof and/or breakdown voltage measurement 
because it prevents sparks between electrodes.



• In addition to PFASs, there are insulating gases and oils, 
but there are major problems such as:



Other insulating gases have a negative impact on 
global warming, and,
Other insulating oils cannot be removed by drying or 
volatilization.



High-voltage testing of electronic components in an insulated atmosphere prevents the 
generation of sparks during testing, thus enabling safe and accurate measurement  of 
voltage proof and/or breakdown voltage.



P1-4. Measurement and inspection of voltage proof and/or breakdown voltage
(Immersion process)



In order to carry out high voltage and continuous 100% voltage proof screening and breakdown voltage 
measurement of products, it is necessary to satisfy all the requirements of high insulation, chemical stability 
that does not react with products, and high volatility that does not contaminate products and tools, but only 
PFASs satisfy these requirements.



SMD Components Leaded Components



＋ ＋ ーー



Fluorine-based inert liquids (PFASs)
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[Example of appearance of Film capacitors ]



P2．Electrode formation process with safety function for film capacitors



■What is a Film capacitor?



Film capacitors are capacitors that use plastic film as the dielectric and are one of the 
essential passive components in the circuit configuration of electrical and electronic 
equipment.



[Applications]



It is widely used in home appliances, game machines, measuring devices, 
medical devices, solar power generation, mobile phones, etc.



With the electrification of automobiles, the use of electric cars in automotive 
applications has expanded.
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In particular, the use of high voltage is increasing in applications for electrification of automobiles.
In order to ensure the safety of equipments, film capacitors must have safety fuses.



This fuse is indispensable for the safety function of film capacitors. 
When a local breakdown occurs, the fuse breaks due to a short-
circuit current, and the cell where the breakdown occurs due to the 
breaking of the fuse is electrically cut off from other cells to maintain 
the overall function of the capacitor. 



For film capacitors, it is necessary to separate the deposited 
electrodes with a "pattern margin" and install an internal 
electrode pattern (fuse) to protect against overvoltage and 
overcurrent, and to install an "insulation margin" to ensure 
insulation between different electrodes.



P2．Electrode formation process with safety function for film capacitors



■Safety function of film capacitor



Fig. Safety function of film capacitor by fuseFig. Internal electrode structure of film capacitor



In film capacitors, PFPE, a type of PFAS, is used in the manufacturing process when forming pattern 
margins and insulation margins.
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To form a fuse, PFPE oil is deposited on a plastic film (oil masking with PFPE), followed by metal deposition. Because no
metal is deposited in the oil-masked area, fuses and insulation margins are formed. It is necessary to make the area
without metal deposition as thin as possible because it becomes a loss part without generating capacitance. In addition,
since the fuse part must be formed as thin as possible in order to enhance the operability, the dimensional accuracy of
the order of 0.01 mm is required for oil masking by PFPE (refer to figure below). This technology can only be achieved
with highly water-repellent/oil-repellent fluorinated compounds, and no other useful alternative materials exist.



■Safety function of film capacitor
P2．Electrode formation process with safety function for film capacitors



Manufacturing process of film capacitor using PFPE



Fig. Appearance of the internal electrode pattern (fuse)



Forming a fuse with oil masking using PFPE



PFPE oil achieves high temperatures during metallization process which takes place under vacuum. Most of the properties 
of this oil are relevant for process itself and final product performance.
   ・  A non-outgassing oil with a low evaporation loss is required for evaporation under vacuum.



 ・  Chemical stability, non-corrosive, electrical insulation and high dielectric strength are mandatory properties 
due to this oil is in contact with the main part of film capacitors, which is the metallized film (metallized film 
= dielectric base film + metal layer).



 ・  Thermal stability, heat resistance at extreme temperatures and non-flammability are also properties required 
for the oil considering the evaporation process.











10P2．Electrode formation process with safety function for film capacitors



■Concerns about substitution



Only PFPE meets all the requirements for film capacitor foil metallization: thermal and chemical 
stability, low evaporation loss, non-corrosion, electrical insulation, high dielectric strength and heat 
resistance at extreme temperatures.



As disclosed in the patent                  , when paraffin oil or 
silicone oil is used as an oil other than PFPE (perfluoroalkyl 
polyether) to form margins, deposited metal may also 
adhere to the masked margins. This causes problems with 
the insulation function, which is the original purpose. In 
addition, bleeding occurs at the boundary between the 
vapor deposition part and the margin part, and the margin 
itself becomes discolored, making it impossible to form 
patterns and fuses with high precision. In addition, bleeding 
occurs at the boundary between the vapor deposition part 
and the margin part, and the margin itself becomes 
discolored, making it impossible to form patterns and fuses 
with high precision.
At present, there is no prospect of a technology or material 
that can replace the oil masking performance of PFPE. 
Therefore, restrictions on PFPE in the film capacitor 
manufacturing process should be exempted.











■ Electric Double Layer Capacitors (EDLCs) one of the essential passive components in 
the circuit configuration of electrical and electronic equipments. EDLCs are used as 
power storage devices in backup power supplies for electrical and electronic 
equipment, leveling of output fluctuations in renewable energy, and energy  
regeneration systems for automobiles.



■ Electrode formation for EDLC (used as binder)
⇒ High dispersibility in activated carbon, chemical and electrical stability, and high 



reliability (heat resistance and durability) can be secured, and the characteristics of 
EDLC are stabilized, so the performance and reliability of the backup power supply  
can be guaranteed.



11P3．Electrode formation process of Electric Double Layer Capacitor (EDLC)   



Fig. Examples of use in automotive applications Fig. Backup power supply (power storage device) configuration 



[Application example : Backup in case of vehicle power failure]











<PTFE Binder>
PTFE bonds activated carbon and aluminum foil. Fibrillated PTFE can hold activated carbon in 



small amounts



Electrodes are required to store a large amount of electric charge and realize high-speed 
charge/discharge, while at the same time they are required to have durability and reliability 
against vibration and impact. As with lithium batteries, the binder must have chemical stability 
that can withstand electrolytes, durability against electrochemical oxidation/reduction, and heat 
resistance. In addition, in order to achieve low resistance, it is necessary to form an electrode 
using a small amount of binder. PTFE is the only binder that simultaneously satisfies these 
required properties (there are no alternative materials).



12P3．Electrode formation process of Electric Double Layer Capacitor (EDLC)   
for backup power supply



Fig. Cell structure and electrode foil configuration of EDLC











P4. Optical film manufacturing process for LCD displays
In the manufacturing process “coating” of optical films for liquid 
crystal displays, it is important from an explosion-proof point of 
view not to generate static electricity at the contact points 
between the coating machine and the substrate. One of the 
advantages of this is that it spreads quickly during coating. 
Fluorine materials are optimal materials from the viewpoint of low 
surface tension and wettability with the coating layer substrate.



Figure. An example of a fire accident caused by static electricity



Fig. Manufacturing process “coating” for liquid crystal display materials



By adding PFAS, the coating liquid spreads 
evenly and prevents charge localization.
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Electric charge disperses
(Image diagram)



Coating layer
(Including PFAS)



Base material
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Other PFAS Alternatives for EEE


			JP4EE Annex 9 Unfeasibility of other possible substitutes in actual EEE
  - Review of “possible substitutes” in ChemSEC Guide


			As of 22 September 2023


			Note: The applications of PFAS in EEE have not been investigated in the dossier in details, and possible alternatives described in the dossier is very few. We provided the results of our review for them as our Annex 2, "The unfeasibility of “possible substitutes” in the dossier in the actual EEE".  (Reattached as sheet 2 of this excel.)
On the other hand, as long as we know, the most collective available information on this matter would be “A guide to PFAS in electronics” by ChemSEC, and we suppose that ECHA may refer to it. 
However, from the point-of-view from the actual manufacturers of EEE, the listed “possible substitutes” seem to be (still) unfeasible to attain the EEE performances needed in current IT society. Therefore, we prepare this Annex for the legislators’ reference. 
ChemSEC： “A guide to PFAS in electronics”：
https://chemsec.org/reports/check-your-tech-a-guide-to-pfas-in-electronics/


			Category of use			Function performed			Product(s)			PFAS identified			Contained in the product?			Actively
used?			Alternatives available?			Alternatives Identified 			Additional Comments			References			Comments on ChemSec-Electronics-Guide


			Electrical Devices			Structure/low dielectric constant/insulation			Printed Circuit Boards (PCB)/ Printed Wiring Board (PWB)			6:2 FTSA (27619-97-2)
Perfluorooctane sulfonamid (754-91-6)
PFOS (1763-23-1)
PFBA (375-22-4)
PTFE (9002-84-0)
ethene,1,1,2,2-tetrafluoro-, polymer with 1,1'oxybis[ethene] (102646-47-9)			Yes1,2			Confirmed3			Yes			FR-4 epoxy, Polyimide laminates, liquid crystal polymer, polyester, polyethylene naphthalate (PEN), bismaleimide triazine (BT), cyantate ester, ceramics 4
⇒cyanate ester			PFOS and PFOA are banned so considered unlikely to be still be used for this function. The alternative FR4 contains brominated flame retardants, which might lead to a case of regrettable substitution 62

Noted by industry 62 that for existing designs, PTFE cannot be easily substituted in PCB/PWB without a complete redesign of the equipment (including the mechanical dimensions of the product) and not feasible for spare parts. 			1,2,3,4, 62			All of the materials listed as alternatives have a high relative permittivity (square root proportional to transmission loss), and especially the dissipation factor (proportional to transmission loss) is very large, so it is not a substitute for high-frequency printed circuit boards. 
This difference in properties will have a significant impact on the social demand for reduced power consumption in the carbon-neutral era, as well as on the dramatic reduction of power consumption for the transmission of millimeter wave band mobile communications (5G/6G) and digital data communications in high-speed servers (224/448 Gbps) that are expected in the future. 


			Electrical Devices			Final Coating/protection/waterproofing			Printed Circuit Boards (PCB)/ Printed Wiring Board (PWB)			6:2 FTSA (27619-97-2)
Perfluorooctane sulfonamid (754-91-6)
PFOS (1763-23-1)
PFBA (375-22-4)
PTFE (9002-84-0)
ethene,1,1,2,2-tetrafluoro-, polymer with 1,1'oxybis[ethene] (102646-47-9)			Yes5			Confirmed6			Yes			Acrylic Resin, Epoxy, Urethane resin, silicone resin 7						5,6,7			The substances listed in the alternatives identified cannot be substituted for all applications. For example, epoxy resin is hard and cannot be used for flexible substrates. In addition, even if it can be used, urethane resin and acrylic resin are inferior to PFAS in moisture-proof, so it is necessary to increase the film thickness to obtain the necessary moisture-proof properties. Silicone resin cannot be used in the vicinity of relays, mechanical switches or membrane switches, where the silicone resin has a risk that siloxanes that deteriorate and release the silicone accumulate on the conduction part and cause conduction failure and may cause malfunction due to contact failure. 
For details, please refer to the high-speed communication section of Annex 6, Smartphone and Protective Coat. 


			Electrical Devices			Liquid impregnates			Capacitors			Aliphatic perfluoroalkane (355-42-0)
Perfluoromethylcycloalkane (1805-22-7, 255-02-2)
Perfluoro-1,3-dimethylcycloalkane (355-27-3)
Perfluorotrialkyl amine (311-89-7)
Perfluorinated cyclic ethers (?)			Yes1			Unconfirmed			Yes			Mineral oils, vegetable oils, silicone oils, and biodegradable synthetic oils.8						1,8			We have no information.


			Electrical Devices			Dielectric films			Capacitors			PTFE (9002-84-0)
PVDF (24937-79-9)			Yes8			Unconfirmed			Yes			Various other polymers such as polypropylene (PP), polyethylene (PE), polystyrene (PS), polycarbonate (PC), PEN, polyphenyl sulfide (PPS), polyester imides (PEI), polyethyleneterephthalate (PET), polybutyleneterephthalate (PBT), polyetheretherketone (PEEK), polyvinylchoride (PVC), polyimides (PI), polyamides (PA), and polymethylmethacrylate (PMMA)						1			We have no information.


			Electrical Devices			Electrical signal; Piezoelectrical material			Acoustical Equipment			PVDF (24937-79-9)
Copolymers with trifluoroethylene			Yes1			Confirmed9			Yes			Piezoelectric films seem to all be made of PVDF, but there are other piezoelectric materials that can be used depending on the application, such as ceramic piezoelectric materials or piezoelectric crystals10						1,9,10			Ceramics have been proposed as alternatives to piezoelectric elements, but they are fragile and limited in shape, making it difficult to form large areas.


			Electrical Devices			Acoustic vent membranes			Acoustical Equipment			Not specified			Yes			Unconfirmed			No			No alternatives identified			Alternatives for moist protection do not seem to be available.			REF for this one?			We cannot comment on PFAS or alternatives because there are no examples.


			Electrical Devices			Dipole moment			LCDs(Liquid Crystal Displays)			Fluoropolymers			Yes1,11			Unconfirmed			Yes			Can use other screen technologies instead of LCD						1,11			OLEDs (organic light-emitting diode) cannot replace all LCDs.  Compared to LCDs, OLEDs have some challenges to solve such as higher power consumption (contrary to energy saving), shorter life, and inability to repair (high cost). Therefore, it is impossible to replace the LCDs during the proposed five-year grace period. It took 20 years for OELDs to reach their current status, so we think that it will take at least 12 years to solve such challenges and replace LCDs. 


			Electrical Devices			Protective coating			LCDs(Liquid Crystal Displays)			PCTFE (9002-83-9)			Yes1			Unconfirmed			Yes			Can use other screen technologies instead of LCD						1			We have no information.


			Electrical Devices			Electrical Insulation/dust repellent			Flat panel display			Tetrabutylphosphonium perfluorobutane sulfonate (220689-12-3)
Tetrabutylphosphonium perfluoromethane sulfonate
Tetrabutylphosphonium perfluorohexane sulfonate
Tetrabutylphosphonium perfluorooctane sulfonate			Yes1			Unconfirmed (patent)			Yes			Various other polymers such as polyester and polycarbonate						1, 12, 13			In flat panel display materials, the required performance (optical properties) of the product can be satisfied by introducing fluorine atoms to the functional molecules in the material. 
Alternative substances must have the characteristics of "low surface tension", "high wettability to the base material", and "hydrophobicity" equivalent to fluorine, but no substitute substance has been found that satisfies these sufficiently. 
In addition, general-purpose polymers are listed as alternatives, but as described above, polymers alone cannot meet the required performance (optical properties) and some alternatives have fluorine introduced, so they are considered inappropriate as non-PFAS alternatives. 


			Electrical Devices			Not specified			Razors			PTFE (9002-84-0)			Yes1			Unconfirmed			Uncertain			Unconfirmed						1,14			PFAS are used for lubricity, durability, and antifouling requirements. 


			Electrical Devices			Not specified			Various (Switches, Vacuum cleaners, Coffee makers, Keyboards, Screens, TVs			Not specified			Yes1			Unconfirmed			Uncertain			Unconfirmed						1,14			We have no information.


			Electrical Devices			Coating			Electroluminescent lamps in commercial/safety signs			PCTFE (9002-83-9)			Yes1			Unconfirmed			Uncertain			Unconfirmed						1			We have no information.


			Electrical Devices			Insulation/Fire prevention			Wiring and cable insulation			PVDF-HFP copolymer (9011-17-0)
FEP (25067-11-2)
ETFE (68258-85-5)
ECTFE (25101-45-5)
PCTFE (9002-83-9)
PTFE (9002-84-0)			Yes1			Confirmed15			Yes			Plastics (PVC, PE, PP, etc.)
Rubbers (neoprene, silicone, etc)
16,17,18			Industry note that, in practice PVC is favoured for this use, so in fact PFAS could be used if PVC is not possible. 
Other materials mentioned as alternatives have some drawbacks 62.			1,15,16,17,18			Flame retardant cables used in harsh conditions must have very good fire resistance.  PVC as a flame-retardant material is not satisfactory, and safety cannot be guaranteed at all with other PFAS alternatives. 


			Electrical Devices			Insultation / heat resistant			Wiring and cable insulation			PTFE (9002-84-0)			Yes62			Confirmed 62			Yes62			Rubbers (neoprene, silicone, etc)			Industry association 62 note that rubbers have less mechanical strength and less abrasion resistance. Thicker insulation might be needed or additional mechanical support. Might lead to partial redesign to accomodate for the additional space required. 			62			Flame retardant cables used in harsh conditions must have very good fire resistance.  PVC as a flame-retardant material is not satisfactory, and safety cannot be guaranteed at all with other PFAS alternatives. 


			Electrical Devices			Insultation / heat resistant in combination with specific sensors			Wiring and cable insulation			PTFE (9002-84-0)			Yes62			Confirmed 62			Yes62			Rubbers (neoprene, silicone, etc)			Industry association 62 note that silicone insulation will lead to chemical deposition on the sensors, making them malfunction.			62			Special sensors used in harsh conditions are required to be heat-resistant, chemical-resistant, and durable. Neoprene rubber has lower characteristics than PFAS. In addition, silicone rubber deteriorates and separates siloxanes, which may cause conduction failure of the contacts. 


			Electrical Devices			Insulation / chemical resistant			Wiring and cable insulation			PTFE (9002-84-0)			Yes62			Confirmed 62			No62			No alternatives identified			Industry association 62 note that no alternative available when chemical resistance is required.			62			Insulated cables used in acidic or alkaline atmospheres and environments where chemicals come into contact are required to have excellent chemical resistance, and no material other than PFAS has been identified that can ensure safety. 


			Electrical Devices			High frequency electrical insulation			Wiring and cable insulation			PTFE (9002-84-0)			Yes62			Confirmed 62			Uncertain62			Unconfirmed			Industry association 62 note thatPTFE has a very low dielectric constant. There is no comparable alternative.			62			No alternatives for high frequency electronic insulating materials have been identified.


			Electrical Devices			Insulating spacers locate conductive components 			(Coaxial) cable			PTFE (9002-84-0)			Yes62			Confirmed 62			Uncertain62			Unconfirmed						62			In the insulated spacers in coaxial cables, PFAS alternatives cannot be identified. 


			Electrical Devices			High voltage insulator 			Connectors and other parts in submarine long distance telecommunication cable applications			PTFE (9002-84-0)			Yes62			Confirmed 62			Uncertain62			Unconfirmed						62			No alternative to PFAS has been identified in high-voltage insulators used in connectors and other components for submarine long-distance communication cable applications. 


			Electrical Devices			Additive in plastic resins (e.g. PC/ABS)			Plastic Enclosures			PTFE (9002-84-0)			Yes62			Confirmed 62			Uncertain62			Unconfirmed						62			We have no information.


			Electrical Devices			V0 flame retardancy plastics			Adapters, PSUs, wiring			PTFE (9002-84-0)			Yes62			Confirmed 62			Yes62			(Unspecified) BFRs, CFRs 62			PTFE as an additive (3000-5000 ppm) in PC 62 ; Industry noted that in order for plastics to meet the V0 flame retardancy grade, it is required that there is suppression of dripping of any melted plastic as the plastic is heated. Only alternatives would be brominated or chlorinated flame retardants which are also restricted.			62			Resins used in the housings of devices such as TVs and personal computers, and resins used around power supplies and heating elements in electrical parts may be required to be certified as flame retardant according to UL94 standards by law. In order to satisfy these standards, the addition of flame retardants is unavoidable, but especially for advanced resins of V-0 grade or higher, it is necessary to prevent the generation of burning particles that can ignite, and drip prevention is essential. 
When halogen flame retardants are regulated by law, and inorganic flame retardants and phosphate ester flame retardants may be used, inorganic flame retardants need to be added in large quantities to obtain a sufficient flame-retardant effect, resulting in impaired physical properties of the resin. On the other hand, phosphate ester flame retardants are limited to resins that are easy to exert effects (resins that are easily carbonized including oxygen) due to the flame-retardant expression mechanism (carbonization layer formation during combustion). Flame retardant resins using phosphate ester flame retardants in polycarbonate and styrene resin alloys (PC/ABS) are widely used in home appliances and OA equipment, but because they are easy to drip due to the plasticizing effect of phosphate ester flame retardants. In order to achieve V-0, it is essential to add PTFE, which is an anti-drip agent (fibrillated fluoropolymer increases the melt tension of low-viscosity resins and has an anti-drip effect) as a flame retardant auxiliary. In addition, the addition of an anti-drip agent makes it possible to reduce flame retardants. 


			Electrical Devices			Protective coatings (dirt, scratch, smudge resistance)			Radiation Curable Coatings on Smartphones & other screens			PTFE (9002-84-0)
PVDF (24937-79-9)
Perfluoropoly-ether and polyurethane blend			Yes19			Unconfirmed			Yes			Silica-based coatings, Polymethylmethacrylate powder coating19						19			PFAS alternatives for antifouling coatings that satisfy solvent resistance have not been identified.


			Electrical Devices			Protective coatings (dirt, water, UV)			Solar Panels			FEP (25067-11-2)
ETFE (68258-85-5)
FEVE (146915-43-7)			Yes19			Unconfirmed			Yes			PET、PC、Polyamides、PS
Titanium Dioxide nanoparticles19						19			Durability, weather resistance, light resistance (especially UV resistance), and antifouling are important for the protective film of photovoltaic panels, but PET, PC, Polyamide, and PS are easily degraded by the ultraviolet light contained in sunlight, which shortens the life of the panel. TiO2 is added to improve hydrophilicity, not an alternative. 


			Electrical Devices			Coating			ICT equipment with imaging senors			Not specified			Yes62			Confirmed 62			No62			No alternatives identified			Industry association notes that use in coating to fill main ingress path to oleic acid and thus prevent glue failure at imaging sensor.  Coating must be able to fill the gap by capillary action after jet dispensing.

Only potential alternative is Silicone but Silicone absorbs oil, is sticky, causes cross contamination and leads to adhesion loss of other components. 62			62			We have no information.


			Electrical Devices			Lubricant 			ICT equipment			Not specified			Yes62			Confirmed 62			No62			No alternatives identified			Lubrication/coating e.g. for Silicone O ring installation – e.g. to provide good corrosion resistance, low Coefficient of Friction <0.15, good adhesion to substrate, low surface roughness  Ra < 0.6 um, harder than Polycarbonate to withstand 30K cycles of REL testing. Coating to fill main ingress path to oleic acid and thus prevent glue failure at imaging sensor.  Coating must be able to fill the gap by capillary action after jet dispensing.

Industry association noted that all alternative dry coatings have been tested and failed for either corrosion or cosmetics. Alternative lubricants have been tested and do not meet performance requirements 62.			62			In ICT equipments, PFAS alternatives for dry coat cannot be used due to corrosion and appearance problems. Also, PFAS alternatives for lubricants do not meet the required properties.


			Electrical Devices			Coating			Touchscreen displays, camera glass, mousepads, backglass			Not specified			Yes62			Confirmed 62			Yes 62			Silicone-based coatings			Low surface energy anti-finger printing and haptics enabling coatings

Industry association62 note that silicone alternatives absorb oil, are sticky, and cross contamination leads to adhesion loss of other components. Silicone alternatives would create dysfunction in haptics - blocking transmission to sensors in touchscreens.			62			When a touch display or camera lens is coated with a silicone base alternatives it is not suitable for high-performance products because silicone base alternatives absorb oil, increase stickiness, which causes dysfunction of haptics (blocking transmission to touchscreen sensors) .


			Electrical Devices			Proton exchange membrane			Fuel Cell			Ethanesulfonic acid, 2-[1-[difluoro[(trifluoroethenyl)oxy]methyl]-1,2,2,2,-tetrafluoroethyoxy-1,1,2,2-tetrafluoro-, polymer with tetrafluoroethene (31175-20-9)
PTFE (9002-84-0)
Other proprietary polymers			Yes20			Confirmed			Uncertain			Hydrocarbon multi-block copolymer electrolyte membranes [multiblock copolymer poly(sulphonate phenylene)-b-poly(arylene ether ketone)] - under development. 20

Car industry argues that no replacements are available, since for example only PFSA ionomers have reached technological maturity for use in proton exchange membranes for these functions in the harsh environment of a fuel cell. 21						20, 21			PTFE is the only material that can withstand redox environments. For details, please refer to the comments of the organizations that handle the equipments. 


			Electrical Devices			Binder			Lithium Ion Batteries			PVDF (24937-79-9)			Yes22,23			Confirmed24			Maybe			PI, PAA, CMC, SBR

Many suggest that PVDF will soon be replaced with better performing and more environmentally friendly alternatives, but this appears to be largely at research stage.22,23						22.23.24			Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.


			Electrical Devices			Electrolyte			Lithium Ion Batteries			LiTFSI (90076-65-6)
LiBETI (132843-44-8)
LiFAP、LiTFAB
LiFSI (171611-11-3)
LiTA			Yes25			Confirmed26			Yes			LiPF6 is the standard electrolyte for lithium ion batteries, but more efficient PFAS compounds are being developed/implemented. 						25, 26			Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.


			Electrical Devices			Cathode electrode binder material			Lithium Batteries			PVDF and copolymers			Yes62			Confirmed 62			No			No alternatives identified			Industry association 62 consider that there is no alternative to PVDF for cathode electrode binder material.  It is noted 62 that over the years many polymers have been tried and PVDF has consistently been found to be the best option to meet the performance and process requirements for binder material. Originally PVDF was used as the binder material for both anode and cathodes. More recently styrene-butadiene copolymer (SBR) was found to be a good alternative for the anode binder material. CMC is used together with SBR as a thickener to control slurry viscosity. CMC/SBR is now the most popular anode binder material due to its low cost and good cell performance. But SBR is not a good option for the cathode binder material as its double bound structure can be oxidized under cathode potential. Replacing PVDF with other polymers will likely cause cell performance and manufacturability issues.			62			Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.


			Electrical Devices			Battery separator material			Lithium Batteries			PVDF and copolymers			Yes62			Confirmed 62			No62			No alternatives identified			Industry association 62 consider that no alternative would result in similar performance of battery.
			62			Please refer to the input from the battery industries, such as those from RECHARGE (Ref.No. 3925 in RCOM Part.2) or from Battery Association of Japan (BAJ) (Ref.No.4331 in RCOM part 14), for the concrete details.


			Electrical Devices			 Creation of important microporous structures			Speaker modules			Expanded PTFE			Yes62			Confirmed 62			No62			No alternatives identified			Expanded PTFE for speaker membrane.  Industry association62 notes that PTFE has a unique ability to create important microporous structures that allow for proper air permeability and good water and dust-proofing.

Industry association 62 consider that using an alternative would result in loss of sound transmission quality and durability,			62			We have no information.


			Electrical Devices			Gaskets			Electronic circuits			PTFE			Yes62			Unconfirmed			No62			No alternatives identified			Industry association 62 notes that PTFE has unique quality to allow vapor and gas to pass through while preventing liquds from doing so which is required for applications in which venting is very important.  This is important in many elecronic circuits that require venting without water entering an enclosure and building up around circuits.

Industry association 62 consider that using an alternative would not allow for water proofing simultaneous with gas permeability.			62			There is no gasket material that is both solvent resistant and heat resistant other than PFAS. 


			Electrical Devices			Low friction			Moving parts, paper handling in printers			PTFE			Yes62			Confirmed 62			Yes 62			Several other materials, depending on the specific use case.			Industry association 62 notes that alternatives have to be investigated on case by case basis and there is no drop-in replacement. Often a more comprehensive redesign is required. 			62			The low-friction properties of PTFE include not only a low coefficient of dynamic friction but also a low coefficient of static friction, as well as heat resistance, electrical insulation, flame retardancy, and chemical resistance. Replacing it with a substitute product causes an increase in power consumption due to an increase in sliding resistance, a deterioration in quietness, and a shortening of service life due to deterioration in durability.
*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details.


			Electrical Devices			Low friction - non-stick (e.g. prevent toner sticking)			Moving parts e.g. in printers			PTFE			Yes62			Confirmed 62			No62			No alternatives identified						62			*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details.


			Electrical Devices			Chemical resistance			Printers: ink tubing, sealing, parts in contact with ink			Fluoropolymers and fluoroelastomers			Yes62			Confirmed 62			No62			No alternatives identified			Industry association 62 consider that for chemcial resistance, there is no alternative			62			Containers and tubes that can maintain the performance of the things contained inside must have multiple functions such as abrasion resistance, heat resistance, chemical resistance, and cleanliness, and such materials have not been confirmed except for PFAS. 
*Please refer to the input from the related industries, such as Japan Business Machine and Information System Industries Association (JBMIA), for the concrete details.



			Electrical Devices			Lubrication			Lubricant			PTFE, PFHxA related substances			Yes62			Confirmed 62			Yes 62			Silicone lubricants			Industry association 62 consider that product redesign could be required due to chemical interactions between the alternative and the product. PFAS are very inert and alternatives might have unwanted interactions with the product			62			Silicone may be substituted in some applications, but in applications that are overused in harsh environments, silicone lubricants deteriorate and produce volatile low-molecular siloxanes, resulting in poor electrical contacts and unsafe use.


			Manufacture			Chemical resistance, flexibility, sealing			Tubing, valves, sealing			PTFE, PVDF, fluoroelastomers			No (only used in factory, not in electronic product)			Confirmed 62			No62			No alternatives identified			Industry association 62 consider that for chemcial resistance, there is no alternative			62


			Manufacture			Separation of high voltage components			Dielectric Fluids
(3M™ Novec™ 7100 Engineered Fluid
3M™ Fluorinert™ Electronic Liquids)			1,1,1,2,2,3,4,5,5,5-decafluoropentane (138495-42-8)
PTFE			Yes1			Confirmed27			Yes			Natural and synthetic esters28,29,30						27,28,29,30			-Alternatives tend to have a flash point, and the lower the viscosity, the lower the flash point. Therefore, when designated as a hazardous material, more caution is required in storage, transportation, and handling than before. In addition, the use of these products requires explosion-proof equipment, which entails a huge investment.
- Ester-based products deteriorate due to hydrolysis and require caution.


			Manufacture			Liquid burn-in testing						Perfluoroperhydrofluorene (307-08-4)
PFPEs			Yes1			Unconfirmed			Uncertain			N/A						1


			Manufacture			Reliability testing						Perfluoroalkyl methyl ether (375-03-1)			Yes1			Unconfirmed			Uncertain			N/A						1


			Manufacture			Dielectric test media			Galden® PFPE Hermetic Seal Testing36,
3M™ Fluorinert™ Electronic Liquids40			Methyl perfluoroalkyl ether (163702-07-6)
Methyl perfluoroisoalkyl ether (163702-08-7)			Yes1			Confirmed31			Uncertain, see reference [32] for a list of compounds and their respective dielectric strengths that may meet manufacturing requirements			Use would need high dielectric breakdown strength, be non-flammable1						1,31,32			PFAS is used because it is a low-dielectric and nonflammable material at the same time, but no alternative has been found.


			Manufacture			Thermal shock testing			Galden® PFPE Hermetic Seal Testing36,
3M™ Fluorinert™ Electronic Liquids40			Perfluoroisohexane (355-04-4)
Perfluoro-1,3-dimethylcycloalkane (355-27-3)
Perfluoromethyldecalin (306-92-3)
Perfluoroperhydrofluorene (307-08-4)
Perfluorotetradecahydrophenanthrene (306-91-2)
PFPEs			Yes1			Confirmed33			Uncertain			Use would need to be non-reactive1						1,32,33			PFAS is used because it is a material with low dielectric constant and stability at the same time, but no alternative to it has been found.


			Manufacture			Gross and fine leak testing			Galden® PFPE Hermetic Seal Testing36,
3M™ Fluorinert™ Electronic Liquids40			PFPEs			Yes1			Confirmed33			Uncertain			Use would need to be non-reactive1						1,31,33,34			There is no alternative that is non-flammable, insulating, low-viscosity, inert, low erosive and moderately volatile.


			Manufacture			Electrical environmental testing			3M™ Fluorinert™ Electronic Liquids 40			Perfluorinated fluids			Yes1			Confirmed31			Uncertain			Use would need to be non-reactive1						1,31			It is required to be non-flammable and must contain a certain amount of fluorine. Since alternative products are not nonflammable, using them requires investment in explosion-proof equipment.


			Manufacture			Use for testing in general						Perfluoromethylcycloalkane (355-02-2)
Perfluoro-1,2-dimethylcycloalkane (306-98-9)
Perfluoroperhydrofluoranthene (662-28-2)			Yes1			Unconfirmed			Uncertain			N/A						1			Solvents for thermostatic chambers that measure the temperature characteristics of electronic components with ultra-high accuracy must be non-flammable, insulating, low-viscosity, inert, low-erosive, and highly thermally conductive, and have moderate volatility, and there is no alternative.


			Manufacture			Heat transfer fluids			General heat transfer			1H-Perfluoroalkane (354-33-6)
1,1,2,2,-Tetrafluoroethane (359-35-3)
1,1,2,2-tetrafluoro-ethene, oxidized, polymd., reduced, decaroxylated  (161075-02-1)			Yes1			Confirmed35			Yes			Various proprietary blends on the market that claim to be environmentally friendly; based on "ester chemistry" and others, and generally said to be biodegradable and often halogen free36,37,38,39						1,35,36,37,38,39			It must have high volume resistivity, low viscosity, and prevent moisture content from increasing during use. In addition, it must be nonflammable unless it is used in an explosion-proof facility, which requires a huge investment.
Ester-based products require attention because of degradation due to hydrolysis.


			Manufacture			Heat transfer fluids			Total Immersion cooling			Methyl perfluoroalkyl ether (375-03-1)
Ethyl perfluoroisoalkyl ether (297730-93-9)			Yes1			Confirmed			Yes			See row for "General Heat Transfer"						See row for "General Heat Transfer"			See row for "General Heat Transfer"


			Manufacture			Heat transfer fluids			Evaporative Cooling			Aliphatic perfluoroalkane (76-19-7)
1,1,1,2,2,3,4,5,5,5-decafluoropentane (138495-42-8)			Yes1			Confirmed			Yes			See row for "General Heat Transfer"						See row for "General Heat Transfer"			See row for "General Heat Transfer"


			Manufacture			Heat transfer fluids			Brine Cooling			1,1,1,2,2,3,4,5,5,5-decafluoropentane (138495-42-8)
Methyl perfluoroalkyl ether (163702-07-6)
Methylperfluoroisoalkyl ether (163702-08-7)
Ethyl perfluoroalkyl ether (163702-05-4)
Perfluoroindane (374-80-1)			Yes1			Confirmed			Yes			See row for "General Heat Transfer"						See row for "General Heat Transfer"			See row for "General Heat Transfer"


			Manufacture			Heat transfer fluids			Direct contact cooling			Aliphatic perfluoroalkane (335-57-9)
1H-perfluoroalkane (354-33-6)
1,1,2,2,-tetrafluoroethane (359-35-3)
Perfluoroisohexane (355-04-4)
Perfluoro-2-methyl-3-ethylpentane (354-97-2)
Perfluoro-2,4-dimethyl-3-ethylpentane (50285-18-2)
Perfluoromethylcycloalkane (1805-22-7) (355-02-2)
Perfluoro-1,2-dimethylcycloalkane (306-98-9)
Perfluoro-1,3-dimethylcycloalkane (335-27-3)
Perfluorodecalin (306-94-5)
Perfluoromethyldecalin (306-92-3)
Perfluoroperhydrofluorene (307-08-4)
Perfluorotetradecahydrophenanthrene (306-91-2)
Perfluoroperhydrofluoranthene (662-28-2)
Perfluoroperhydrobenzyltetralin (116265-66-8)			Yes1			Confirmed			Yes			See row for "General Heat Transfer"						See row for "General Heat Transfer"			See row for "General Heat Transfer"


			Manufacture			Cleaning			Solvent Systems and Cleaning Products			3,3,4,4,5,5,6,6,-octafluoro-1-Hexene (159148-08-0)
3,3,4,5,5,5-hexafluoro-1-Pentene (2375-68-0)
1,1,1,2,3,4,5,5,5-nonafluoro-2-(trifluoromethyl)-Pentane (85720-78-1)
1,1,1,2,2,3,4,5,5,5,-decafluoro-Pentane (138495-42-8)
Methyl perfluoroalkyl ether (22410-44-2), (375-03-1), (163702-07-6)
Methyl perfluoroisoalkyl ether (22052-84-2)
Methyl perfluoroisobutyl ether (163702-08-7)
Ethyl perfluoroalkyl ether (163702-05-4)
Ethyl perfluoroisobutyl ether (163702-06-5)
1,1,2,2-tetrafluoro-1-(2,2,2-trifluoroethoxy)-ethane (406-78-0)
Aliphatic non-branched perfluoroalkanes (76-19-7)			Yes1			Confirmed40			Yes			IPA,
Other alcohol cleaners without PFAS added
Products listed on Green-Screen website41						1,40,41			When cleaning, low surface tension is required, as well as nonflammability unless the equipment is explosion-proof, which entails a huge investment.


			Manufacture			Carrier fluid/lubricant deposition			Carrier fluid/lubricant deposition			Perfluoroisohexane (355-04-4)
1,1,1,2,2,3,4,5,5,5-decafluoro-Pentane (138495-42-8)			Yes1			Confirmed42			Yes			Honeywell fluorinated (but not perfluorinated) Solstice® solvents43						1,42,43			It is required to be nonflammable and must contain a certain amount of fluorine. Since the alternatives are not non-flammable, using them requires explosion-proof equipment, which entails a huge investment.


			Manufacture			Etching			Piezoelectric ceramic filters			PFOS (1763-23-1)			No1			Unconfirmed44			Yes			Fluoroboric acid45			Industry association 62 note that PFOS and PFOA are banned. Unlikely to be still in use			1,44,45, 62


			Manufacture			Pulsed plasma nano-coating			Smartphones and Tablets			PFOA (335-67-1)			Yes1,46			Confirmed47			Yes			Epoxy, urethane, acrylic, silicone, paralyne47
PFAS-free nanocoatings48			Industry association 62 note that PFOS and PFOA are banned. Unlikely to be still in use
There are other types of coatings used in the industry for the same purpose: evaporative curing, moisture curing and heat curing. Examples of non-fluorinated radiation curable coatings are silica-based coatings and polymethylmethacrylate powder.			1,46,47,48, 62


			Manufacture			Haptics enabling coating			Smartphones and Tablets			-			Yes			Unconfirmed			Uncertain			For touchscreens, which needs haptics enabling coatings, good alternatives are currently lacking.


			Manufacture			Air/moisture resistance			General electronic equipment packaging			PCTFE (9002-83-9)			Yes1			Confirmed49			Yes			Other moisture and vapor-barrier packaging, such as mylar and a mixture of aluminium foil and various non-fluorine-containing polymers50						1,49,50			Since aluminum foil does not allow the user to see the parts in the package, fluorine film can only be used where moisture-proofing and transparency are required at the same time.


			Semiconductors			Photolithography						PFOA (335-67-1)
PFOS (1763-23-1)
Perfluoropolymers			Yes			Unconfirmed 51			Potentially			hydrocarbon-based greases, Molybdenum disulfide, graphite (for photolithography) 52			PFOA and PFOS have been largely phased out			51, 52			PFOS and PFOA have already been eliminated in Japan, and PFOS and PFOA are not used as identified PFAS (we agree with Additional Comments), but they are used as PFAS. Also, 'Contained in the product? (Column E)' is Yes. As with antireflection films, the resist used in the front-end process does not remain in the final semiconductor product. In other applications, current semiconductor technology uses photoresist in many applications to provide properties by leaving a variety of products in the final semiconductor product. In this case, the PFAS remains in the final semiconductor product.
The authorities should review the materials of "Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/" in detail.
Hydrocarbon greases, molybdenum disulfide, and graphite (for photolithography) already use carbon films as mask materials, but lithography is essential for patterning mask materials, and resist materials are still needed. 


			Semiconductors			Photoresist matrix, changes solubility when
exposed to light			Photoresist			
PFOA (335-67-1)
PFOS (1763-23-1)
PFHxS (alternative to PFOS/PFOA) [28,29,30]			Yes			Confirmed			Yes			KrF (248nm) (active ingredient not disclosed) 53
DOWTM photo-resists (non-PFOS)
composed of solvents, acrylic, other polymer resins, cross-linking agents, stabilizers and/or surfactants 
Alternatives should containt fluorine			PFOS has been largely phased out			53,54,55,56			KrF resists and DOWTM photo-resists (non-PFOS), which are listed as alternative resists, are of limited use and do not cover all resists with different exposure wavelengths. If non-PFOS is used, PFOS is excluded under the Stockholm Convention, and the resists currently used in Japan are already PFOS-free but not PFAS-free. Photoresist requires several actions such as photoacid generation as well as surface activity, and the authorities only mention some of them, so the difficulty of replacing non-PFAS is clearly underestimated. The authorities should review the materials of "Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/" in detail. It is stated that the replacement of photo-oxidants will take more than 25 years.


			Semiconductors			Increase the photosensitivity of the
photoresist			Photoresist (photosensitizer)			PFOA (335-67-1)
PFOS (1763-23-1)			Yes			Unconfirmed			No			N/A			PFOS has been largely phased out			-


			Semiconductors			Generate strong acids by light irradiation			Photoresist (Photo-acid generator, PAG)			PFOA (335-67-1)
PFOS (1763-23-1)
Shorter-chain PFAS (PFBS)
functionalized fluoroethanesulfonates			Yes			Confirmed 			None currently (patents filed/fluorine free alternatives have been proposed)			Aromatic PAGs identified in patents (	WO2009091704)
Heteroaromatic PAGs identifed in patents (WO2009091702, US20110183259).Triphenylsulfoniumbenzo[b]thiophene-2-sulfonic acid, 4(or	7)-nitro-,ion(1-) (TPS TBNO) is identified
Glodde et al. have proposed a Fluorine free PAG in their 2010 publication.
Functionally need to generate strong acids			PFOS has been largely phased out			57,58			From "SIA PFAS Consortium"page38 https://www.semiconductors.org/pfas/  The authorities need to consider all the material at this URL.
"non-PFAS PAGs (CN5 and thiophene sulphonate), 
which has highlighted the difficulty of developing formulations that meet all performance criteria 
simultaneously, as shown in Table 4-4. As such, non-PFAS PAGs are for a narrow range of use 
applications only, as no known non-PFAS PAG/photoacid exhibits the same level of performance for all  criteria. While a candidate chemistry might show good acid strength, it will have lower photospeed because of lower acid diffusivity, and at the same time the acid anion might be transparent for a single wavelength only. PFAS PAGs, on the other hand, present simultaneously good to excellent performance  for all listed performance criteria with the notable exception of environmental persistence."


			Semiconductors			Controlling the diffusion of the acid to unexposed region			Photoresist (Quencher)			PFOA (335-67-1)
PFOS (1763-23-1)			Yes			Unconfirmed			Uncertain			N/A			PFOS has been largely phased out			-


			Semiconductors			Provide low reflectivity			Antireflective coating			PFOA (335-67-1)
PFOS (1763-23-1)
PFHxS (alternative to PFOS/PFOA, 355-46-4)			It is noted the FP coating is not present in the final chip and is spun out and goes to waste/destroyed in
the etching process			Confirmed			Yes			-AZ Aquatar 8 (Fluoroalkyl acid ester, homopolymer, 
hydrolyzed, 67829000004-6092P)[2]
-DOWTM anti-reflect (non-PFOS), composed of solvents, acrylic, other polymer resins, cross-linking agents, stabilizers and/or surfactants
-FP with a short fluoroalkyl side chain less than C4
-Alternatives should containt fluorine; functionally require low refractive index						19,59			The materials listed in column D has already been published in the Stockholm Convention. Column G is substituted for "present" and column H is substituted for "FP with a short fluoroalkyl side chain less than C4." This indicates that there is no substitute for all applications of semiconductors. The applications are diverse, and it is very dangerous to understand that there is one substitute for all alternatives. The authorities themselves describe FPs whose substitutions eventually have short fluoroalkyl side chains less than C4.


			Semiconductors			Facilitate the control of the development process			Developer			
PFOA (335-67-1)
PFOS (1763-23-1)
Shorter-chain PFAS used as alternatives to PFOA/PFOS			Yes			Confirmed			Uncertain			Patent US20080299487 for unfluorinated surfactant, vaguely described.			PFOS has been largely phased out			57			Contained in the product? is Yes,but like an antireflection film, no developer remains in the final semiconductor. But, the opinion that "photoresist used in semiconductor manufacturing does not remain in the product" is decades old, and current semiconductor technology uses photoresist in many applications to provide properties by leaving a variety of products in the final product. In this case, the PFAS remains in the final semiconductor product. In some applications, it should be emphasized that the PFAS remains in the final semiconductor product. Authorities should review the materials of the Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/ in detail.


			Semiconductors			Rinsing the photoresist to remove the developer			Rinsing Solution			Unknown			Uncertain			Unconfirmed			Uncertain			Use would require low surface tension						57


			Semiconductors			Etching			

3M™ Fluorinert™ Electronic Liquids			PFOA (335-67-1)
PFOS (1763-23-1)

short-chain perfluoroalkyl sulfonates are alternatives in use today			No (at least there shouldn't be, its reported that PFAS is captured in the waste/it’s a closed system)			Confirmed			Yes			Amyl acetate (628-63-7)、Anisole (100-66-3)
n-Butyl acetate (123-86-4)、Ethyl lactate (97-64-3)
Propylene glycol methyl ether acetate (108-65-6)
Methyl-3-methoxypropionate (3852-09-3)

non PFOS-based surfactants are in use for etching application for etching agents with ceramic filters (WSC 2011),						60			It seems that the description of equipment coolant is urged from row C, but since PFOS and PFOA are neither etchant nor coolant, it is strange in a double sense. The authorities do not understand the dry etching process of semiconductors.
The authorities should review the materials of "Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/" in detail.


			Semiconductors			Etching Wetting agent			See General etching			See General etching			See General etching			See General etching			See General etching			Use would require low surface tension						See row for "General etching"


			Semiconductors			Etching Reduce the reflection of the etching solution			See General etching			See General etching			See General etching			See General etching			See General etching			Use would require low refractive index						See row for "General etching"


			Semiconductors			Etching agent in dry etching			See General etching			See General etching			See General etching			See General etching			See General etching			Use would require Strong acids						See row for "General etching"			The main dry etch is PFC, and those indicated by "PFAS identified" are not used. "Alternatives Identified" are also completely wrong.


			Semiconductors			Etch Cleaning of Silicon Wafers			General etching			PFOA (335-67-1)
PFOS (1763-23-1)
PFBS (375-73-5)
PFNA (375-95-1)
PFHxA(307-24-4)			No			Unconfirmed (patented) 1			Uncertain			Patent EP 3 588 535 A1 details several surfactants including PFAS and non-fluorosurfactants which may be alternatives1
Use would require Strong acids 35						1, 61			Perfluoroalkyl acids such as PFOA and PFOS (which are already substances subject to the Stockholm Convention) are not used for "etch cleaning of silicon wafer". This usage information for PFOA and PFOS is incorrect.
Therefore, the description of line H is completely wrong. It can be guessed from the document of the authority that the description is about photo-oxidizer, but it seems that the answer is not about wafer etching but about photoresist.
In addition, the description of the patent is found on the whole, but for this technology to be established as a substitute, many tests and quality assurance are required for mass production. In the end, there are many patents that are not used because the test and quality assurance cannot be satisfied and cannot be applied to mass production. By listing the patent number, authorities that provide alternative cases underestimate the difficulty of substitution.
Authorities should review the Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/ document in detail.


			Semiconductors			Remove cured epoxy resins/Cleaning of integrated circuit modules						Unknown			Uncertain			Unconfirmed			Uncertain			N/A


			Semiconductors			Remove dielectric film build up			Cleaning vapour deposition chamber			Unknown			Uncertain			Unconfirmed			Uncertain			Use would require reactive oxygen species (ROS) generation1						1


			Semiconductors			Non-stick coating composition on carrier wafer			Wafer thinning			PFOA (335-67-1), PFOS (1763-23-1) likely if used, but unconfirmed			Uncertain			Unconfirmed (patented) 1			Uncertain			Use would require low surface tension1						1			PFOA and PFOS subject to the Stockholm Convention are described in Wafer thinning, but the meaning of this description is not understood.


			Semiconductors			working fluid			Vacuum pumps			Perfluoroalkoxy alkanes (PFA)  fluoropolymers			Uncertain			Unconfirmed			Uncertain			Use would require alternative be stable, non-reactive1						1


			Semiconductors			polymeric PFAS used in inert moulds, pipes, elastomers			Technical equipment in contact with process chemical or reactive plasma			Polymeric PFAS			Uncertain			Unconfirmed			Uncertain			Use would require alternative be stable, non-reactive1						1


			Semiconductors			Bonding ply composition			Multilayer circuit board			PFOA (335-67-1), PFOS (1763-23-1) likely if used, but unconfirmed			Uncertain			Unconfirmed (patented) 1			Uncertain			Use would require low dielectric constant, low dissipation factor1						1			PFOA and PFOS subject to the Stockholm Convention are described, but the meaning of this description is not understood.
"Authorities should review the Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/ document in detail.


			Semiconductors			Vapor Phase Soldering			Galden® LS and HS grades (LS/HS) 36			PFPEs			Yes			Confirmed			Uncertain									33			Alternative materials that do not affect the substrate by soldering with high temperature reflow need to be developed.
Authorities should review the Semiconductor PFAS Consortium https://www.semiconductors.org/pfas/ document in detail.








EEE Alternatives in Dossier


						Alternatives listed in PFAS Annex E and reasons for non-replacement


						Note: This sheet was originally provided as Annex 2 to our previous input,  "The unfeasibility of “possible substitutes” in the dossier in the actual EEE", in 13 June 2023.  We attach it here again for your convenience. 


									Application			PFAS			Non-PFAS alternatives			Reasons why PFAS cannot be replaced by non-PFAS


						a)			Sealing			fluoroelastomers			Ethylene propylene diene monomer (EPDM)			In sealing material applications (e.g. packing), heat resistance, solvent resistance and low gas permeability are important, and EPDM and silicone rubber provide low or medium durability but not enough property, so they cannot replace all applications and fluorinated materials must be used.


															silicone rubbers


						b)			Wire insulation			PTFE, PFA, ETFE, FEP, 			Silicone materials			In cable insulation materials, mechanical, thermal, volume resistance and electrical properties are important, and the alternatives listed as alternatives have low resistance to any of these properties and cannot replace them in applications where they need to be met simultaneously, and fluorinated materials need to be used. For example, silicone has low resistance to mechanical properties (susceptible to tearing/abrasion), PEEK has low electrical properties, mica is hard and not suitable as a cable, etc.


												FEPM, PFPE			Polyetheretherketone(PEEK)


															mica


															EPDM


															Polyvinyl chloride


															ceramic based polymer


						c)			Immersion cooling			Hydrofluoroethers			Mineral oils			Compared to fluorinated materials (liquids), the viscosities of all alternative oils are considerably higher and it is difficult to circulate them and maintain a constant temperature. In addition, the flash point is considerably lower, and significant equipment modifications are required to ensure safety.


									（Heat transfer fluid）			Fluorinated amines			synthetic oils


															natural oils


															Hydrocarbon fluids


						d)			liquid crystal displays (LCD)			-CF3 group			Cyano (-CN) group			For liquid crystal molecules, low viscosity, high resistance, low dielectric anisotropy and low birefringence are important, and replacing a liquid crystal molecule with a CF3 group with a cyano group will result in a deterioration in all of these properties and cause adverse effects such as slow response speed and unsmooth display, and high voltage drive and high energy consumption.
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EXECUTIVE SUMMARY


Introduction: A group of industry stakeholders have collaborated to conduct an independent study in 
response to the European Chemicals Agency (ECHA) restriction proposal on the manufacture, placing on 
the market, and use of per- and polyfluoroalkyl substances (PFASs). The industry stakeholder group 
comprises of Alchimia S.r.L, Bausch & Lomb, BVI, Carl Zeiss Meditec, D.O.R.C. Dutch Ophthalmic Research 
Centre (International) B.V. and Pharmpur GmbH. Each company within the industry stakeholders 
manufacture ocular endotamponades (OE) that are used in vitreoretinal surgery. The active substances in 
OE which are included within the scope of this comment are perflunafen/perfluorodecalin (C10F18), 
perfluorooctane (C8F18), hexafluoroethane (C2F6), perfluorohexyloctane (F6H8), perfluoropropane (C3F8), and 
heavy silicone oil. International standard EN ISO 16672 defines these substances as medical devices,1 
however they are not currently listed for potential derogation within ECHA’s restriction proposal in the use-
case medical devices (Section A.3.10.1).2 The objective of this study was to demonstrate the application of 
OE in the surgical management of retinal detachment (RD), and to conduct a prospective risk-impact 
assessment on patient outcomes, direct medical costs, and indirect costs associated with the proposed 
restriction options. Additionally, the study will evaluate the availability of technically and economically 
feasible alternatives. 


Methodology: An independent healthcare consultancy was commissioned to conduct the research.3 The 
study combined a targeted literature review (TLR) and a survey with a panel of vitreoretinal surgeons in 
France, Germany, Italy, Spain, and the Netherlands. The TLR covered three domains: 1) the humanistic and 
economic burden of RD; 2) clinical guidelines on the role of OE in the surgical management of RD; and 3) 
availability of technically and economically feasible alternatives. The survey included six sections: 1) 
consent to participate; 2) introduction and objectives; 3) about you; 4) role of OE in the surgical 
management of RD; 5) prospective risk-impact assessment; and 6) recommended response to ECHA. 


Results and discussion: RD is a medical emergency that requires prompt surgical intervention to preserve 
sight, functional ability, and quality of life.4 If RD is not treated, permanent vision loss or blindness is 
inevitable.5 OE have a long history and critical role in the surgical management of RD. There are three 
categories of OE: 1) gases (air, SF6, C2F6, C3F8); 2) perfluorocarbon liquids (PFCLs); (C8F18, C10F18, F6H8); and 3) 
silicone oils (heavy and conventional). All categories are used in the main surgical interventions which 
include pars plana vitrectomy, scleral buckle and pneumatic retinopexy.19-35 The choice of OE depends upon 
the severity and location of the retinal detachment, patient characteristics, tamponade duration, and the 
specific risk-benefit profile.6 Regulatory approved PFAS-free OE exist (air, SF6 and conventional silicone oil), 
but they are associated with limitations and are not suitable for all clinical contexts. PFAS-free OE are only 
suitable for the treatment of ~19% of RD patients, leaving the potential for 81% of patients to be 
untreatable if PFAS-containing OE were removed from the market.7 Consequently, the withdrawal of PFAS 
containing OE would create a significant clinical unmet need. The prospective risk-impact assessment 
demonstrated the high risk of the proposed restriction option to patient-outcomes, direct medical costs, 
and indirect costs. This is indicative of a serious patient level impact, and increased economic burden to 
impacted individuals and caregivers, the healthcare systems and EU societies because of the proposed 
restriction. Few PFAS-free alternatives are under investigation however the timeline for their clinical 
developments and certifications mean that they will not be available at the entry into force date and will 
highly unlikely be available within the 5-year and 12-year derogation periods. These investigations are in 
the early stages, in small cohorts (n=10–50), and in a small number of centres, including non-European 
locations and will in all likelihood take more than 12 years to be developed for safe use in patients. This 
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means that they are highly unlikely to lead to a change in global clinical practice. Consequently, 81% of the 
panel supported a time-unlimited derogation for this use-case.


Conclusion: This study has demonstrated the critical role of PFAS-containing OE in the surgical 
management of RD. Withdrawal of the substances in the scope of this comment will result in over 80% of 
RD cases being surgically untreatable, with the devastating consequence of vision impairment, blindness, 
and other visual complications in otherwise surgically treatable eyes. The proposed restriction would result 
in a substantial and negative impact on patient outcomes, direct medical costs, and indirect costs. PFAS-
free options exist, but they are associated with limitations in clinical practice. OE manufacturers will not be 
able to replace these substances by the entry-into-force date, nor by the 5-year or 12-year derogation 
periods. 


Request to ECHA: The industry stakeholder group request a new clause for a time-unlimited derogation 
and listing in the use ‘medical devices’ for perflunafen/perfluorodecalin (C10F18), perfluorooctane (C8F18), 
hexafluoroethane (C2F6), perfluorohexyloctane (F6H8), perfluoropropane (C3F8), and heavy silicone oil.
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1.0 INTRODUCTION


A group of industry stakeholders have collaborated to conduct an independent targeted literature review 
(TLR) and primary research study in response to the European Chemicals Agency (ECHA) restriction 
proposal on the manufacture, placing on the market and use of per- and polyfluoroalkyl substances 
(PFASs). Mtech Access is an independent and impartial healthcare consultancy commissioned to conduct 
the research.3 The industry stakeholders comprises of Alchimia S.r.L, Bausch & Lomb, BVI, Carl Zeiss 
Meditec, D.O.R.C. Dutch Ophthalmic Research Centre International B.V. and Pharmpur GmbH. 


1.1 Background 


Each company within the industry stakeholder group manufactures ocular endotamponades (OE) that are 
used in vitreoretinal surgery. OE are defined in international standard EN ISO 16672 as a group of non-solid 
surgically invasive medical devices introduced into the vitreous cavity of the eye to flatten and position a 
detached retina onto the retinal pigment epithelium (RPE), or to tamponade the retina.1 EN ISO 16672 
describes three classes of OE: 1) gaseous 2) perfluorocarbon liquids (PFCLs) and 3) silicone oils.1 OE can be 
used intraoperatively and removed at the end of surgery (i.e. PFCLs), remain in the vitreous cavity, and be 
removed later (i.e. silicone oils), or they are reabsorbed via passive diffusion (i.e. gaseous OE).10 Users of 
these substances are Healthcare Professionals in public and private hospitals, clinics, and ambulatory eye 
centres who conduct vitreoretinal surgeries.


1.2 Substances in the scope of this comment


The active substances in OE that are impacted by the proposed restriction on the manufacture, placing on 
the market and use of PFASs and included within the scope of this comment are listed in Appendix 1. They 
include perflunafen/ perfluorodecalin (C10F18), perfluorooctane (C8F18), hexafluoroethane (C2F6), 
perfluorohexyloctane (F6H8), perfluoropropane (C3F8), and heavy silicone oil. The active substances listed 
above are defined by EN ISO 16672 as medical devices;1 however, they are not listed within ECHA’s 
restriction proposal in Section A.3.10.1. Medical devices.2 Therefore, the industry stakeholders have 
recommended listing these substances within the ‘Medical devices’ section. 


1.3 Objectives 


This study was commissioned by the industry stakeholders to demonstrate the application of OE in the 
surgical management of retinal detachment (RD) and to conduct a prospective risk-impact assessment of 
the proposed restriction options on patient outcomes, direct costs, and indirect costs. Additionally, the 
study assessed the availability of technically and economically feasible alternatives. 
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2.0 METHODOLOGY


An independent healthcare consultancy was commissioned to conduct the research.3 A TLR was conducted 
to establish the application of OE in the surgical management of RD. The review focused on three areas: 


1. The humanistic and economic burden of RD
2. The types of surgical intervention and the role of different regulatory approved OE in the 


surgical management of RD
3. An assessment of the availability of technically and economically feasible alternatives


A survey was conducted with a panel of vitreoretinal surgeons to gather expert opinions on the role and 
importance of OE in the surgical management of RD and to conduct a prospective impact assessment of the 
proposed restriction options on patient outcomes, direct costs, and indirect costs. 


2.1 Targeted literature review 


2.1.1 Overview


The scope of the TLR included five European markets: France, Germany, Italy, Spain, and the Netherlands. 
The review covered three domains:


 Burden of disease: To understand the pathology and pathogenesis of RD and the humanistic and 
economic burden of the disease


 Clinical guidelines: To establish the current clinical consensus on the surgical management of RD, 
and the role of OE in the care pathway


 Availability of technically and economically feasible alternatives: To identify the current regulatory 
approved OE and their chemical and physical properties and to evaluate the research and 
development pipeline to identify any PFAS-free alternatives in development


2.1.2 Search parameters 


2.1.2.1 Burden of disease


To explore the burden of RD, a PubMed search of published, peer-reviewed research studies was 
conducted. Search terms are provided in Table 1.
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Table 1: Burden of disease – Search terms 
Topic Search term


Disease Retinal detachment
Rhegmatogenous 
Tractional


Exudative
Retinal tear
Retinal hole


Impact Incidence
Prevalence
Frequency
Mortality
Complications
Cost 
Burden 


Comorbidity
Quality of life
Activity
Socio-economic
Productivity
Humanistic
Economic 


2.1.2.2 Clinical guidelines


A targeted search of professional medical society websites was conducted to identify published evidence-
based guidelines for the surgical management of RD. Sources are provided in Table 2. 


Table 2: Professional medical society websites
Country Source Website


France Société Francaise Ophtalmologie/French Society of Ophthalmology www.sfo.asso.fr/


Deutsche Ophthalmologische Gesellschaft/German Ophthalmological 
Society 


www.dog.org/Germany


Bundesverband für Ambulantes Operieren e.V./Federal Association 
for Outpatient Surgery


www.operieren.de/


Società Oftalmologica Italiana/Italian Ophthalmological Society www.soiweb.com/Italy


Gruppo Italiano di Chirurgia Vitreoretinica/Italian Group of 
Vitreoretinal Surgery 


www.givre.it/


Spain Socieded Espanola De Oftalmologia/Spanish Society of 
Ophthalmology


www.oftalmoseo.com/


The 
Netherlands


Nederlands Oogheelkundig Gezelschap /Ophthalmological Society of 
the Netherlands


www.oogheelkunde.org/


European Society of Retina Specialists (EURETINA) www.euretina.org/Europe


European Society of Ophthalmology www.soevision.org/


Additional searches were conducted using Google and Google Scholar. Google translate was used to 
conduct the searches in French, German, Dutch, Spanish and Italian. Search terms are provided in Table 3. 


Table 3: Clinical guidelines – Search terms 
Topic Search terms
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Surgical technique Ocular tamponade(s); endotamponade(s)
Pneumatic retinopexy
Pars plana vitrectomy; vitrectomy 


Scleral buckle; scleral buckling; scleral 
indentation; scleral depression


Surgery; surgical; operative


Disease Retinal detachment
Rhegmatogenous 
Tractional


Exudative
Retinal tear
Retinal hole


Tamponades Gas
Air 
Sulphur hexafluoride; SF6


Hexafluoroethane; perfluoroethane; C2F6


Perfluoropropane; C3F8


Silicone oil; heavy; conventional 


Perfluorocarbon liquids (PFCL)
Perfluoroctane; C8F18


Perfluorohexyloctane; F6H8


Perflunafen; perfluorodecalin; C10F18


PFAS; per- and polyfluoroalkyl 


Guidelines Guideline(s); guidance 
Position statement
Consensus


Clinical
Pathway
Management; treatment 


2.1.2.3 Availability of technically and economically feasible alternatives


2.1.2.3.1 Regulatory approved OE


EN ISO 16672 was used to produce a list of current regulatory approved OE.1 PubMed and Google Scholar 
searches were used to obtain information on the chemical and physical properties associated with each OE. 


2.1.2.3.2 Research and development pipeline 


A targeted search of the Clinicaltrials.gov database was conducted to identify clinical trials to investigate OE 
for the treatment of RD. Search terms and filters are described in Table 4.
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Table 4: Clinicaltrials.gov – Search terms and filters
Category Search term or filter


Condition or disease Retinal detachment and its synonyms
Ocular tamponade; endotamponade 


Intervention or 
treatment


Include drug, medical device, procedure, other
Exclude vaccine, diagnostic test and studies relating to regulatory approved OE


Location No filter


Study status No filter


Eligibility criteria No filter


Study phase No filter


Study type No filter


Date range 01/01/2013 – 01/09/2023 


Abbreviations: OE, ocular endotamponades.


Additionally, PubMed and Google scholar were searched to identify recent publications relating to future 
advancements in the surgical management of RD. 


2.2 Primary research survey


2.2.1 Overview


Although the scope of the ECHA proposal will apply to all EU countries, the primary research survey was 
conducted in a sub-set of five European markets (France, Germany, Spain, Italy, and the Netherlands) to 
permit data collection and international co-ordination and to allow a time-sensitive response. The purpose 
was to gain expert opinions on the role of OE in the surgical management of RD and to conduct a 
prospective impact assessment of the proposed restriction options. 


2.2.1.1 Sample/recruitment


The survey aimed to recruit an expert panel of up to 20 ophthalmologists with experience in vitreoretinal 
surgery (n=4 in each country, France, Germany, Spain, Italy, and the Netherlands). Respondents were 
identified by the industry stakeholders as a group of key opinion leaders and influential experts in this 
indication, with many holding senior positions in professional medical societies. Respondents were invited 
to participate via email. Data collection was conducted between 25th August and 10th September 2023. 


2.2.1.2 Survey design 


The survey was developed in an online digital format and comprised of six sections:
 Consent to participate: To present essential information relating to market research codes of 


conduct and to gather consent to participate
 Introduction and objectives: To present information on what PFAS are and why ECHA is concerned 


about the negative effects on human health and the environment. Additionally, to present detail of 
the proposed restriction options, transition period, and derogations
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 About you: To collect basic demographic information on the professional experience of respondents 
in relation to vitreoretinal surgery


 Role of OE in the surgical management of RD: To validate the outputs of the targeted literature 
review with respect to the surgical management of RD and to gain the experts’ perspective on the 
role and importance of different OE


 Prospective impact assessment: To gain the expert panel’s predictions for the impact of the 
proposed restriction options on patient outcomes, direct medical costs, and indirect costs


 Conclusion: To gather the expert panel’s recommendations in response to the proposed restriction 
options, transition period and derogations


A mixture of open-ended and closed-ended questions were used. The closed-ended questions included 
multiple choice (single or multiple response format) and continuous 5-point Likert rating scales. Open-
ended questions were used to provide qualitative and contextual insights. 


2.2.1.3 Analysis


Data were extracted from the survey and imported into an Excel spreadsheet for analysis. Descriptive 
statistics including mean, and range were applied to the continuous 5-point Likert scales. Frequency counts 
were applied to the single and multiple-choice responses. To create the prospective risk-impact matrices, 
the mean impact was calculated for each criterion and plotted on the X axis (ranging from 1 [no impact] to 
5 [severe impact]), and the mean likelihood was calculated and plotted on the Y axis (ranging from 1 [not at 
all likely] to 5 [extremely likely]). This enabled visualisation of the overall risk of each variable, considering 
its impact and likelihood.


3.0 RESULTS


3.1 Targeted literature review


3.1.1 Burden of RD


Retinal detachment (RD) is the separation of the neurosensory retina (NSR) from the underlying retinal 
pigment epithelium (RPE).11 RD is a sight-threatening condition and is considered one of the few known 
ocular emergencies.11 The retina is one of the most metabolically active tissues in the body. When the 
retina detaches from the underlying RPE, it loses oxygen and nutrient supply, resulting in retinal 
ischaemia.4, 12 Without surgical intervention, retinal detachment can lead to permanent blindness in the 
affected eye. Therefore, prompt diagnosis and treatment are critical to prevent visual loss, functional 
impairment and maintain quality of life.4 


Retinal detachment occurs when subretinal fluid accumulates between the NSR and the RPE. This process 
can occur through different mechanisms, resulting in four major types of RD: rhegmatogenous, tractional, 
exudative, and combined tractional-rhegmatogenous.11 


Rhegmatogenous retinal detachment 


Rhegmatogenous retinal detachment (RRD) is the most common form of RD and is characterised by the 
presence of a full thickness retinal break or defect in the NSR.11, 13 This allows fluid from the vitreous cavity 
to enter the subretinal space, resulting in the separation of the NSR from the underlying RPE.13 In order for 
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an RRD to occur, the vitreous must be at least partially liquefied, as this provides the low viscosity fluid that 
is able to flow through the retinal break.11 Predisposing factors to RRD are less obvious than for the 
remaining types of retinal detachment – they include vitreoretinal adhesions in association with posterior 
vitreous detachment (PVD), local ocular diseases, cataract surgery and trauma.11 


Previously untreatable, RRD now achieves primary surgical success rates of over 80–90%, with complex 
cases also being amenable to treatment.13 


A meta-analysis conducted in 2019 found the mean annual incidence of RRD in Europe to be 13.3 cases per 
100,000 inhabitants.14


Tractional retinal detachment 


Tractional retinal detachment (TRD) occurs when the NSR separates from the RPE due to tractional forces 
in the absence of a retinal tear.11 This type of retinal detachment is most common in proliferative retinal 
and vitreoretinal diseases, the most common being proliferative diabetic retinopathy (PDR), which is a 
complication of prolonged and uncontrolled diabetes mellitus.11, 15 


Due to the multifactorial aetiology of TRD, the exact epidemiology has not been reported in large scale 
studies.16


Exudative retinal detachment 


Exudative retinal detachment occurs when there is a disruption to the integrity of the blood-retinal barrier, 
leading to accumulation of fluid from the vessels of the retina, the choroid, or both.17 This can occur in a 
number of vascular, inflammatory and neoplastic diseases of the retina, RPE and choroid.11 This type of 
retinal detachment can also occur due to accumulation of blood in the subretinal space, known as 
haemorrhagic retinal detachment.11


Due to the multifactorial origin of exudative retinal detachment, no previous data on the frequency of the 
disease were available in reviewing the literature.18


Combined traction-rhegmatogenous retinal detachment 


Combined traction-rhegmatogenous retinal detachment (TRRD) occurs because of a combination of a 
retinal tear and retinal traction. The major component of retinal detachment is usually traction with the 
tear being the secondary mechanism. TRRD is therefore also most common in proliferative retinal and 
vitreoretinal diseases.11 


3.1.2 Surgical management of RD 


Guidelines from professional medical societies listed in Table 2 describe the current medical consensus for 
the surgical management of RD. A summary of the three main surgical techniques, pars plana vitrectomy, 
scleral buckle and pneumatic retinopexy, is presented in Figure 1.19-35


3.1.2.1 OE: their role, and chemical and physical properties 


OE are non-solid surgically invasive medical devices introduced into the vitreous cavity of the eye to flatten 
and position a detached retina onto the RPE, or to tamponade the retina.1 EN ISO 16672 describes three 
classes of OE: 1) gaseous OE; 2) PFCLs; and 3) silicone oils.1 OE can be used intraoperatively and removed at 
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the end of surgery (i.e. PFCLs), remain in the vitreous cavity and removed later (i.e. silicone oils), or they are 
reabsorbed via passive diffusion (i.e. gaseous OE).10 The choice of OE depends upon the severity and 
location of the retinal detachment, patient characteristics, tamponade duration, and the specific risk–
benefit profile.6 The chemical and physical properties of each of the categories of OE is presented in Table 5 
and Table 6.


3.1.2.1.1 PFCLs


PFCLs are a group of dense liquids that are used during surgery to reattach the retina and are mainly used 
during complex cases. PFCLs do not remain in the eye and are removed at the end of surgery. PFCLs are 
crucial in the manipulation and flattening of the retina, and greatly improve the efficiency and safety of 
these procedures.36 


3.1.2.1.2 Gaseous OE 


Gas tamponades are used during most types of RD surgery (e.g. pars plana vitrectomy, scleral buckling and 
pneumoretinopexy). The gas is injected into the eye during surgery to flatten the retinal break. The gas is 
left in the eye to be gradually reabsorbed, in contrast to silicone oils, which require a second surgery to 
remove.39 The most commonly used gas tamponades are C3F8 and SF6, which have been the standard of 
care since the 1990s.37, 38 C3F8 remains in the eye for approximately 8 weeks and is categorised as a Class IIb 
medical device based on this long-term retention in the eye.1 In contrast, SF6 is retained in the eye for 
approximately 2 weeks and is categorised as a Class IIa medical device based on its shorter-term retention 
in the eye.1 


3.1.2.1.3 Silicone oils 


Silicone oils are used as longer-term tamponade agents and are suitable in clinical cases when the 
tamponade must remain in place for a longer period of time to promote retinal reattachment. Indications 
for the use of silicone oil include more complex cases, such as RRD with proliferative vitreoretinopathy.39 
Unlike gases, the silicone oil tamponade does not re-absorb naturally but instead must be removed by a 
second surgery.39


3.1.2.1.4 PFAS containing OEs


Within the three main categories of OE (PFCLs, ocular gases, and silicone oils), ocular gases and silicone oils 
can be further categorised into PFAS-containing and PFAS-free.


PFCLs are fluorochemicals, and their unique chemical composition is what makes them an ideal 
interoperative tool.40 However, all PFCLs contain PFAS (C8F18, C10F18, and F6H8) so are therefore impacted by 
the proposed restriction by ECHA. There are no PFAS-free alternatives to PFCLs.


Gas tamponades include air and SF6 which are PFAS-free, and C2F6 and C3F8 which are PFAS-containing. The 
main differentiator of the different types of gaseous OE are the length of duration in the eye, and the 
surgeon’s choice depends on the desired length of the tamponade effect. Air has the shortest tamponade 
duration of 5-7 days, and C3F8 has the longest duration of up to 8 weeks (Table 5).


There are two categories of silicone oil tamponades: conventional, which is PFAS-free; or heavy silicone oil, 
which is conventional silicone oil plus semi fluorinated alkanes, which are PFAS-containing (Table 5). The 
two categories differ in that heavy silicone oil has a higher density so is favoured for its ability to treat 







Comments for Annex XV restriction report Version 2.0 │ September 2023


©Mtech Access CONFIDENTIAL 16 | Page


inferior RDs, and is useful in patients that cannot perform post-operative posturing, which conventional 
silicone oil is not appropriate for.41
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Figure 1: Surgical management of retinal detachment


Pars plana vitrectomy is the most widely used option for complex and recurrent retinal detachment.30,31


Scleral buckling is commonly used for uncomplicated retinal detachment or where the patient’s natural lens is still in place (as opposed to an artificial 
lens placed during cataract surgery), but its popularity has declined in recent years.32


Pneumatic retinopexy is used less frequently than pars plana vitrectomy and scleral buckling, but is favoured as a minimally invasive and non-
incisional procedure with faster recovery times.33


Only surgery can prevent loss of vision following retinal detachment, and cross-country guidance highlights the importance of timely surgical intervention to preserve 
sight.19,20 Retinal detachment is assessed via eye examinations, visual acuity tests, ophthalmoscopy, or ocular ultrasound.21,22,23 It is important to determine the location 
of the tear and type of pathology, as this informs the subsequent course of action22. The three main types of retinal pathology are rhegmatogenous, tractional, and 
exudative. Both tractional and rhegmatogenous retinal detachment require surgery, but not exudative.35


There are three main procedures used in the surgical management of retinal detachment – pars plana vitrectomy, scleral buckling and pneumatic 
retinopexy. All three may use an ocular endotamponade (silicone oil, gas, or perfluorocarbon liquids/semi fluorinated alkanes). The choice of 
tamponade is not standardised or specified in ophthalmological guidelines in the five countries and depends on the clinical need and severity of the 
detachment. The choice of procedure also depends on severity of detachment, macular involvement and vitreoretinal proliferation.24,25


In Germany and 
the Netherlands, 
the choice of 
vitrectomy or 
scleral buckle 
depends on if 
patient has 
previously had 
cataract surgery 
and an artificial 
lens fitted


Surgical management


Scleral buckle Pneumatic retinopexyPars plana vitrectomy


Diagnosis, assessment, and referral for surgery


In the case of retinal ruptures located in the 
upper two thirds of the fundus, a pneumatic 
retinopexy is performed where a gas bubble is 
injected into the vitreous cavity, usually C3F8 or 
SF6. Laser photocoagulation is used to repair the 
break. Pneumatic retinopexy is typically used for 
'uncomplicated' retinal detachments.20,25,26,28 


Pneumatic retinopexy is used less frequently in 
France19 and used to treat smaller tears in 
Germany.21


The vitreous is removed and the retinal break is 
closed using laser or cryotherapy. Based on the 
characteristics of the detachment, a buffering 
substance is used to replace the vitreous fluid 
and hold the retina in place: either SF6 or C3F8 gas 
or silicone oil. Silicone oil requires another 
operation to remove, whereas gas is reabsorbed 
on its own.19,20,25,26,27 In cases where the risk of 
recurrence is high, the buffering substance will 
not be removed.20


A grooved buckle is placed at the level of 
the tear, creating an indentation in the 
eye wall that causes the underlying 
choroid to press against the retina and 
close the tear. The retinal tear can be 
closed with laser photocoagulation or 
cryotherapy. In some cases, the fluid is 
drained from the eye and gas or air is 
injected into the vitreous cavity for 
stronger adhesion. 19,20,25,19,26,27


Further surgery may be required to remove the silicone oil tamponade. Patients are instructed to apply antibiotic/anti-inflammatory eye drops, 
ointment and a protective covering to the eye. Patients should limit usual activities to prevent eye strain and keep their head in a certain position for 
a specific period of time.19,23,26,27,34


In German and 
Italian 
guidelines, laser 
and 
cryocoagulation 
techniques are 
used in cases of 
an incomplete 
rupture and can 
be completed in 
the outpatient 
setting. Laser or 
cryotherapy on 
its own is 
reserved for less 
severe cases and 
generally do not 
use PFAS 
containing 
products21, 29


Postoperative care 
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Table 5: Ocular endotamponades and their chemical/physical properties 


Chemical formula
PFAS-containing/ 
impacted by ECHA 
restriction


Duration in the eye 100% gas 
expansivity


Isoexpansile 
concentration


Injection 
times


Viscosity 
(cSt)


Interfacial 
tension 
(mN/m)


Conventional 
silicone oil36, 42


Conventional silicone oil 
(PDMS)  - - 50–240 


seconds
1,000–
5,000 35


Heavy silicone 
oil6, 36, 42-44


Conventional silicone oil + 
partially fluorinated 
C


n
H


2n
/C


n
H


2n+2


(PDMS + partially fluorinated 
alkene/ alkane)





Long-term, requires 
surgical removal to 
restore clear vision 
and prevent 
negative outcomes - - N/A 1,400–


3,300 41–45


Air  5–7 days - - - - 70


SF
6


 
(sulphur hexafluoride)  2 weeks 2x 20% - - 70


C
2
F


6 
(perfluoroethane)  4–5 weeks 3x 16% - - 70


Gas 
tamponade6, 36, 


42-44


C
3
F


8 
(perfluoropropane)  8 weeks 4x 14% - - 70


C
8
F


18 (perfluoro-n-octane)  - - - 0.8 55.0


C
10


F
18 


(perfluorodecalin)  - - - 2.7 57.8


PFCL/semi 
fluorinated 
alkanes36, 42, 45-


49


F
6
H


8 
(perfluorohexyloctane) 


Short-term, as an 
intra-operative aid
Short/medium term 
as a post-operative 
tamponade


†
- - - 2.5 49.1


Abbreviations: CnH2n, alkene; CnH2n+2, alkane; cSt, centistoke; ECHA, European Chemicals Agency; mN/m, millinewton/metre; PDMS, polydimethylsiloxane polymers; PFCL, perfluorocarbon 
liquids; SO, silicone oil.
†PFCLs can be used short term as an intra-operative tool (most common) or short-/medium-term as a post-operative tamponade. PFCLs require complete removal and exchange with another 
agent (fluid, air, or SO). This can be done either in the initial retinal detachment surgery (if used as an intra-operative tool) or in a secondary surgery if used a short-/medium-term post-
operative tamponade. Choice of exchange agent is driven by indication. 







Comments for Annex XV restriction report Version 2.0 │ September 2023


©Mtech Access CONFIDENTIAL 19 | Page


Table 6: Ocular endotamponades and their patient-related factors 


Chemical subtype
Strict (FDP) posturing 
required


†
1-day vision recovery


‡ Need for second surgery


Conventional silicone oil36, 42 Conventional silicone oil (PDMS)  


Heavy silicone oil36, 42


Conventional silicone oil + partially 
fluorinated 
C


n
H


2n
/C


n
H


2n+2


(PDMS + partially fluorinated 
alkene/alkane)





No, vision will remain partially 
blurred until the oil is removed





Air


SF
6


 
(sulphur hexafluoride)


C
2
F


6 
(perfluoroethane)Gas tamponade36, 42


C
3
F


8


(perfluoropropane)



No, the vision is heavily blurred 
until the bubble is absorbed or 
removed





C
8
F


18 
(perfluoro-n-octane) 


C
10


F
18


(perfluorodecalin)
PFCL/semi-fluorinated alkanes36, 


42, 47


F
6
H


8


(perfluorohexyloctane)



No, vision will remain partially 
blurred until PFCLs are removed 


Abbreviations: CnH2n, alkene; CnH2n+2, alkane; FDP, face down posturing; PFCL, perfluorocarbon liquids; PDMS, polydimethylsiloxane polymers; SO, silicone oil.
†The table summarises the most common posturing approach and does not account for patient-specific differences and/or surgeon recommendations for post-operative recovery. ‡The level 
of vision clarity/blur will vary with retinal problem and choice of tamponade. For gas tamponades, vision will be highly blurred until the air or gas has been reabsorbed. For SO, vision will be a 
little clearer than gas tamponade, but will remain partially blurred until removal. 
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3.1.3 Availability of technically and economically feasible alternatives


3.1.3.1 Regulatory approved OE 


A list of regulatory approved OE is presented in Table 5 and Table 6.6, 36, 41-56 There are three PFAS-free OE: 
air, sulphur hexafluoride (SF6), and conventional silicone oil; however, each compound presents significant 
limitations in surgical practice. 


3.1.3.1.1 Air


Air can be used as a short-term tamponade agent. Air is reabsorbed from the vitreous cavity within 5–7 
days, compared with around 2 weeks for SF6, 4–5 weeks for C2F6 and 8 weeks for C3F8.36 Longer tamponade 
durations lead to more favourable outcomes for retinal reattachment; therefore, the short-term duration 
of the air tamponade may not be suitable for all RD cases and potentially increase the risk of re-
detachment following surgery.36


Evidence has shown that air tamponade is inferior to SF6 in achieving anatomical closure for macular 
holes,57, 58 and a systematic review and meta-analysis of the efficacy of air tamponade in the treatment of 
RRD found that the evidence for the comparable outcomes of air to gas tamponades was low. Therefore, its 
use as a substitute for other tamponade agents cannot be recommended.59


3.1.3.1.2 SF6


SF6 has comparable efficacy to PFAS-containing products.60 SF6 is the shortest acting of the fluorinated gas 
tamponades, remaining in the vitreous cavity for around 2 weeks.36 However, SF6 is the most 
environmentally damaging of the OEs due to it being the most potent of the greenhouse gases, with 23,500 
times the global warming potential of CO2 .61 SF6 has been identified in the United Nations’ Kyoto Protocols 
and efforts are underway to reduce its use by replacing it with alternatives. A reduction in the use of SF6 
will contribute to a significant reduction in CO2 emitted by the healthcare system, with one UK study finding 
that replacing SF6 gas with other tamponade agents in RD surgery would reduce CO2 emissions by 41–47% 
per hospital.62 


3.1.3.1.3 Conventional silicone oil


There are two types of silicone oil used in retinal detachment surgery. Conventional silicone oil and heavy 
silicone oil, which is conventional silicone oil combined with partially fluorinated alkanes or alkenes. 
Silicone oil tamponades are the longest acting and remain in the eye until removed by a second surgery.63 


The use of silicone oil tamponade is associated with complications, including development of cataracts in 
phakic eyes, recurrent retinal detachments, increased intraocular pressure, silicone oil emulsification and 
subretinal migration of the oil. In addition, the surgery required to remove the tamponade is associated 
with further complications and may contribute to worse outcomes.63 


Conventional silicone oil is lighter and less dense than heavy silicone oil and is not appropriate for the 
treatment of proliferative vitreoretinopathy, inferior retinal tears, and macular surgery due to its buoyancy. 
In addition, conventional silicone oil requires post-operative posturing where patients must remain in a 
certain position to prevent the movement of the tamponade, which is not possible for all patients with 
other comorbidities or orthopaedic problems.64 
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3.1.3.2 Research and development pipeline 


The targeted search of ClinicalTrials.gov identified three clinical trials that met the inclusion criteria. A 
summary of the three trials is presented in Table 7. The alternative agents being tested consisted of 
hydrogels composed of hyaluronic acid (n=2) and medium-chain triglycerides (n=1). 


Table 7: Research and development pipeline 
Study title Description Sample size Location Date of 


completion
Phase


Suprachoroidal 
Visco-buckling for 
the Treatment of 
Rhegmatogenous 
Retinal Detachment 
(VIKING)65


The study is a feasibility trial 
comparing standard surgery for 
retinal detachment (vitrectomy, 
cryotherapy, and gas) with a surgical 
variation that replaces the 
intraocular gas tamponade with 
suprachoroidal injection of 
viscoelastic underneath the break 
that caused the retinal detachment


50 patients with 
primary 
rhegmatogenous 
retinal 
detachment


UK only December 
2024 
(estimated)


1


Clinical Investigation 
of the Safety and 
Effectiveness of the 
ABV-1701 Ocular 
Endotamponade66


The objective of the investigation is 
to document the safety and 
effectiveness of the ABV-1701 ocular 
endotamponade when compared 
with the SF6 Gas ocular 
endotamponade. ABV-1701 is an 
injectable, in-situ-forming hydrogel, 
composed of oxidised hyaluronic 
acid and adipic acid dihydrazide


40 patients with 
uncomplicated 
retinal 
detachment


Thailand 
and 
Australia 
only


December 
2025 
(estimated)


1


Evaluating Medium-
chain Triglycerides as 
a Temporary 
Intraocular 
Tamponading Agent 
for Retinal 
Detachment67


The study was a single group 
assessment of the use of medium-
chain triglycerides as a tamponade 
agent during vitrectomy


10 patients with 
retinal 
detachment 
requiring a 
classical surgical 
procedure with 
silicone oil


France 
only


January 
2023 (no 
results 
reported)


1


There are significant challenges associated with developing a suitable vitreous substitute that means even 
the 12-year derogation period is insufficient. Substitutes must have long-term viability and 
biocompatibility, ensure clear vision post-surgery, be non-toxic, provide sufficient mechanical strength, and 
ideally be as structurally and functionally close to the natural vitreous as possible.67 


Hydrogels consisting of natural and synthetic polymers are being explored for their favourable properties as 
a vitreous substitute (high water content, high clarity, suitable density, biocompatibility) and may 
overcome some of the limitations of existing ocular tamponade agents, such as blurred vision following 
surgery and the need for a second surgery to remove silicone oil tamponades.69 To date, studies evaluating 
hydrogels have focused on pre-clinical and animal models,67 yet studies have been limited by poor 
transparency, deviating refractive indices, unsuitable degradation, poor biocompatibility, and toxicity.68


A lack of in-human evidence suggests a significant delay before alternative OE agents become widely used 
and available to all patients who need them. 
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3.2 Primary research survey 


3.2.1 Sample demographics 


The expert panel comprised of 16 medical professionals experienced in the conduct of vitreoretinal surgery. 
Primary clinical practice was in France (4, 25%), Germany (3, 18.8%), Spain (3, 18.8%), Italy (3, 18.5%) and 
the Netherlands (3, 18.8%), and included representatives from public (8, 50%), private (3, 18.8%) and 
public-private (5, 31.3%) funded settings. The panel had between 12–45 years of experience in conducting 
vitreoretinal surgery, with a mean of 25 years clinical experience. In total, the panel conduct approximately 
8,150 vitreoretinal surgeries per year. 


3.2.2 Surgical management of RD


The panel was invited to review Figure 1, which describes the current professional medical society 
recommendations for the surgical management of RD. 94% [15 of 16 respondents] validated it as an 
accurate depiction of current clinical practice. The panel also provided an overview of the proportion of 
each surgical procedure performed by pathology sub-type – the results are presented in the Appendix 2. 


3.2.2.1 Role and importance of regulatory approved OE


The expert panel was invited to rate the overall importance on a scale of 1–5 (where 1 is not at all 
important and 5 is extremely important) of each category of PFAS-containing OE (gas, PFCL and silicone oil), 
for each pathology sub-type (exudative, tractional and rhegmatogenous). The results demonstrate the 
moderate-to-high overall importance of PFAS-containing gas (x̄ = 2.6, 4.4, 4.6), PFCL (x̄ = 3.0, 4.5, 4.3) and 
heavy silicone oil (x̄ = 2.6, 3.5, 3.5) in exudative, tractional and RRD respectively. Surgical intervention is 
rarely indicated for exudative RD, explaining the lower overall importance for this sub-type. Heavy silicone 
oil is associated with complications such as intraocular pressure increase, emulsification, intraocular 
inflammation, and there is a risk of additional complications during its subsequent removal. Consequently, 
the panel rated heavy silicone oil as lower overall importance in the treatment paradigm.  
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Figure 2: Importance of PFAS-containing tamponades in the surgical management of rhegmatogenous, tractional, 
and exudative retinal detachment


Abbreviations: PFCL, perfluorocarbon liquid; PFAS, per- and polyfluoroalkyl substances; PFD, perfluorodecalin; PFO, 
perfluorooctane.
Respondents were asked: Overall, how important is it to have the option of using PFAS-containing tamponades in the surgical 
management of retinal detachment? Please rate the importance for each type of retinal pathology and PFAS-containing product 
type (gases, PFCLs and heavy silicone oil). The importance was rated on a scale of 1 (not at all important) to 5 (extremely 
important). The average level of importance was plotted (n=16). 


The panel was also invited to comment on the percentage of RD cases that could be successfully treated 
with PFAS-free OE including air, SF6, and conventional silicone oil. The results demonstrate that the 
majority of clinical needs cannot be met with PFAS-free OE and an estimated 81% of RD cases would be left 
untreatable if PFAS-containing OE were removed from the market. 


Figure 3: Proportion of RD cases where the clinical needs can and cannot be met with PFAS-free OE


19%


81%


Can be treated with PFAS-free OE Cannot be treated with PFAS-free OE


Abbreviations: OE, ocular endotamponades; PFAS, per- and polyfluoroalkyl substances; RD, retinal detachment.
Respondents were asked: Approximately, for what percentage of your current retinal detachment cases, can the clinical needs of 
patients be met with the current PFAS-free tamponades (air and conventional silicone oil), including all types and severities of 
detachments/tears? Responses were given as a percentage. Percentages from all respondents (n=16) were averaged. 
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3.2.3 Prospective risk and impact assessment 


The expert panel was invited to participate in a prospective risk and impact assessment. Each expert 
independently rated the likelihood (1: not at all likely to 5: extremely likely) and impact (1: no impact to 5: 
severe impact) of a series of prospective patient-related outcomes, direct medical costs and indirect costs 
that could occur because of the proposed restriction options. All patient outcomes, direct medical costs 
and indirect costs were rated as high risk (red), meaning that the outcomes have a high likelihood of 
occurrence and a high impact (Figure 4, Figure 5, Figure 6). 


Figure 4: Prospective risk-impact assessment – Patient outcomes 
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Key:


High risk Moderate risk Low risk


Patient outcome Impact: x̄ Likelihood: x̄
1. Increased rate of anatomical failure 4.7 4.75
2. Increased incidence of incomplete or unaddressed primary pathology 4.3 4.6
3. Increased requirement for repeat surgeries 4.9 4.9
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4. Increased number of severely visually impaired individuals 4.4 4.7
5. Increased number of legally blind patients 4.4 4.7
6. Reduction in vision related quality of life 4.3 4.6
7. Increased rates of depression, anxiety, and social isolation 4.1 4.2
8. Reduction in functional ability, including activities of daily living, 


mobility, and independence
4.1 4.2


9. Increased risk of falls and fall related injuries, including hip fractures 4.1 4.2
10. Increased risk of post-operative complications including cataract 


formation, glaucoma, keratopathy, hypotony, or haemorrhage into the 
vitreous cavity


4.3 4.0


Abbreviations: PFAS, per- and polyfluoroalkyl substances.
Respondents were asked: Please rate the likelihood of each of these outcomes occurring as a result of a ban on PFAS-containing 
substances in vitreoretinal surgery (1= not at all likely; 5= extremely likely). Please rate the impact of each of these outcomes 
occurring as a result of a ban on PFAS containing substances in vitreoretinal surgery (1= no impact; 5= severe impact). The average 
rating was plotted (n=16). 


Figure 5: Prospective risk-impact assessment – Direct medical costs 
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Direct medical costs Impact: x̄ Likelihood: x̄
1) Increased healthcare resource use (HCRU), in primary and 


secondary care
4.6 4.5


2) Increased direct medical costs for additional surgeries 4.7 4.8
3) Increased direct medical costs for treatment of comorbidities, 


including anxiety and depression
4.6 4.5


4) Increased need for residential or respite care 4.2 4.4
5) Increased need for assistive technology, including home 


adaptations, guide cane, service dogs, alarms, vision aids etc
4.2 4.2


6) Need to train clinicians on alternative surgical techniques 4.4 4.4
7) Increased demand on social services/occupational health services 4.2 4.2


Abbreviations: HCRU, healthcare resource use; PFAS, per- and polyfluoroalkyl substances.
Respondents were asked: Please rate the likelihood of each of these outcomes occurring as a result of a ban on PFAS containing 
substances in vitreoretinal surgery (1= not at all likely; 5= extremely likely). Please rate the impact of each of these outcomes 
occurring as a result of a ban on PFAS containing substances in vitreoretinal surgery (1= no impact; 5= severe impact). The average 
rating was plotted (n=16). 


Figure 6: Prospective risk-impact assessment – Indirect costs 
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Indirect costs Impact: x̄ Likelihood: x̄
1) Increased rates of unemployment 3.9 4.0
2) Reduction in productivity 4.0 4.1
3) Increased need for work-based assistive technology and adaptation 3.9 4.1


4)


Abbreviations: PFAS, per- and polyfluoroalkyl substances.
Respondents were asked: Please rate the likelihood of each of these outcomes occurring as a result of a ban on PFAS containing 
substances in vitreoretinal surgery (1= not at all likely; 5= extremely likely). Please rate the impact of each of these outcomes 
occurring as a result of a ban on PFAS containing substances in vitreoretinal surgery (1= no impact; 5= severe impact). The average 
rating was plotted (n=16). 


The expert panel was presented with statements relating to patient outcomes, direct medical costs and 
indirect costs, and they were invited to rate their level of agreement 1–5 (where 1 is strongly disagree, and 
5 is strongly agree). The results demonstrate strong agreement that the withdrawal of PFAS-containing OE 
will result in a substantial and negative impact on patient-relevant outcomes [x̄ = 4.4, 4.6, 3.7] an increase 
in direct medical costs [x̄ = 4.4, 4.7, 3.8] and an increase in indirect costs [x̄ = 4.3,4.5, 3.7] for gases, PFCLs 
and heavy silicone oil, respectively. Withdrawal of heavy silicone oil was associated with a marginally lower 
predicted impact, since it is less frequently used due to its associated complications such as intraocular 
pressure increase, emulsification, intraocular inflammation, and there is a risk of additional complications 
during its subsequent removal. 


Figure 7: Expert consensus statements: Patient outcomes, direct medical costs, and indirect costs


Abbreviations: PFCL, perfluorocarbon liquid; PFAS, per- and polyfluoroalkyl substances; PFD, perfluorodecalin; PFO, 
perfluorooctane.
Respondents were asked to rate their level of agreement with each of the statements on the Y axis for each category of PFAS-
containing products. The level of agreement was rated on a scale of 1 (strongly disagree) to 5 (strongly agree). The average level of 
agreement was calculated from all respondents (n=16) and plotted. 
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and the timeline for the development, testing and regulatory approval of a PFAS-free substitute within the 
5-year and 12-year derogation periods. They were invited to rate their level of agreement on a scale of 1 to 
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5 (where 1 is strongly disagree and 5 is strongly agree). The results demonstrate moderate-to-strong 
agreement that there is no regulatory approved alternative to PFAS-containing OE that can be used in all 
clinical circumstances [x̄ = 4.3, 4.3, 3.4] that development, testing, and regulatory approval of a PFAS-free 
substitute will not be possible before a 5-year derogation period [x̄ = 4.0, 4.1, 3.6] and that development, 
testing and regulatory approval of a PFAS-free substitute will not be possible before a 12-year derogation 
period [x̄ = = 3.5 3.6, 3.6], for gases, PFCLs and heavy silicone oil, respectively. 


Figure 8: Expert consensus statements: timeline for the availability of technically and economically feasible 
alternatives 


Abbreviations: PFAS, per- and polyfluoroalkyl substances; PFCL, perfluorocarbon liquids; PFD, perfluorodecalin; PFO, 
perfluorooctane
Respondents were asked to rate their level of agreement with each of the statements on the Y axis for each category of PFAS-
containing products. The level of agreement was rated on a scale of 1 (strongly disagree) to 5 (strongly agree). The average level of 
agreement was calculated from all respondents (n=16) and plotted. 
†A derogation is a provision that would allow for specific use-cases of PFAS to be applied differently or exempted from the EU 
legislation.


The expert panel was invited to rate the impact on a scale of 1–5 (where 1 is no impact and 5 is severe 
impact) of the timeline for RO1 (18-month transition and no derogation) and restriction option 2 (18-month 
transition plus either a 5-year or 12-year derogation). The results demonstrate the severe impact that RO1 
(18-month transition) [x̄ = 4.9] and RO2 (18-month transition plus a 5-year derogation) would have (x̄ =4.2). 
The impact was less for RO2 (18-month transition plus 12-year derogation), although still moderate (x̄=3.4). 
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Figure 9: Impact of the timeline for the proposed transition and derogation periods


 
Abbreviations: PFAS, per- and polyfluoroalkyl substances.
Respondents were asked: What do you predict to be the public health impact of a total ban on the use of PFAS in ocular 
tamponades for vitreoretinal surgery in this patient cohort for each time scenario. The perceived impact was rated on a scale of 1 
(no impact) to 5 (severe impact) for each proposed time period. The average impact was calculated from all respondents (n=16) 
and plotted.


3.2.5 Expert panel recommendations 


The expert panel was invited to provide their recommendation on which of the proposed restriction 
options they would support. The results demonstrated that most of the panel supported a time-unlimited 
derogation (81.3%, n=13). The 6.3% (n=1) who supported an 18-month transition period plus a 12-year 
derogation caveated that this period should be dedicated to developing a PFAS-free alternative, and if this 
was not possible, the derogation period should be extended. 


Figure 10: Expert panel recommendations in support of the proposed restriction options 
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4.0 DISCUSSION 


RD is a medical emergency that can be successfully managed with prompt surgical intervention. 


This study has demonstrated that RD is a medical emergency that requires surgical intervention to preserve 
sight, functional ability, and quality of life.4 If surgical intervention is provided promptly, RRD can achieve a 
primary surgical success rate of 80–90%.13 If the RD is not treated and the detachment extends, then 
permanent vision loss or blindness is inevitable, with a substantial negative impact on patient outcomes, 
direct medical costs and indirect costs.5 


OE have an established and critical role in the surgical management of RD.  


Professional medical society guidelines (Figure 1) describe the evidence-based consensus for the surgical 
management of RD.19-35 All categories of OE (gas, PFCLs and silicone oils) are used in the main surgical 
interventions; pars plana vitrectomy, scleral buckle and pneumatic retinopexy. The choice of OE depends 
upon the severity and location of the retinal detachment, patient characteristics, tamponade duration, and 
the specific risk-benefit profile.6 


Gases are used in all the main surgical techniques where they are injected into the eye during surgery to 
flatten retinal breaks. The gas is left in the eye to be re-absorbed. C3F8 (PFAS-containing) and SF6 (PFAS-
free), have been the standard of care gases for 30+ years.37 


PFCLs are used as an interoperative tool to allow for safe manoeuvres during more complex detachments, 
and removed at the end of surgery. Since their introduction over 40 years ago, they have become 
indispensable and have substantially improved surgical results.36 C8F18 and C10F18 (PFAS-containing) are 
routinely used to drain subretinal fluid by 43% of surgeons.68 There are no PFAS-free PFCLs. 


Silicone oils are longer-term tamponades that are reserved for severe and complex RD cases due to their 
significant associated complications.39 Silicone oils must be removed by a second surgery, which is also 
associated with a risk of complications.39 Conventional silicone oil is PFAS-free, while heavy silicone oil is 
PFAS-containing. 


The panel validated the high overall importance of all categories of PAS-containing OE for the treatment of 
rhegmatogenous and tractional RD. Lower importance was reported for exudative RD since surgical 
intervention is rarely indicated.  


Regulatory approved PFAS-free OE exist, but they are associated with limitations and are not suitable for 
all patients and clinical contexts. 


Air, SF6, and conventional silicone oil do not contain PFAS; however, they are associated with significant 
limitations. 


Air has a short tamponade duration, which means that it is not suitable for more complex detachments, 
and due to its short duration in the eye, it is associated with an increased risk of detachment following 
surgery.36 


SF6 is efficacious but has a high environmental impact due to its high global warming potential.60 


Conventional silicone oil has a high buoyancy that makes it unsuitable for some clinical contexts, and it 
requires post-operative posturing where patients must remain in a certain position to prevent the 
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movement of the tamponade, which is not possible for all patients with other comorbidities or orthopaedic 
problems. Furthermore, it is associated with complications, including development of cataracts in phakic 
eyes, recurrent RDs, increased intraocular pressure, silicone oil emulsification, and subretinal migration of 
the oil, and requires a second surgery to remove. 


Withdrawal of PFAS-containing OE would create a significant unmet clinical need. 


The panel estimate that only 19% of patients can be treated with PFAS-free OE, and if PFAS-containing OE 
were withdrawn from the market, then an estimated 81% of all RD cases would be untreatable. This 
highlights the critical importance of retaining PFAS-containing OE in the treatment paradigm. 


The prospective risk impact assessment highlighted the high risk to patient outcomes, direct medical 
costs, and indirect costs associated with a withdrawal of PFAS-containing OE. 


All patient outcomes were rated as high risk, meaning that the outcomes have a high likelihood of 
occurrence and a high impact. The top five patient outcomes rated as the highest risk were: increased 
requirement for repeat surgeries, increased rate of anatomical failure, increased incidence of incomplete or 
unaddressed primary pathology, increased number of severely visually impaired individuals, and increased 
number of legally blind patients. Similarly, direct medical costs and indirect costs were rated as high risk. 
This suggests that there will be a serious patient level impact, and increased economic burden to 
individuals, the healthcare system, and society, because of the proposed restriction. 


Few PFAS-free alternatives are under investigation and the timeline for their clinical development and 
certification mean that they will not be available at the entry-into-force date, and are highly unlikely to 
be available within the 5-year and 12-year derogation periods.   


The research and development pipeline contains only three Phase 1 studies that are being conducted in 
small cohorts, and in a small number of centres, including non-European locations (n=10–50). 
Consequently, they are unlikely to be representative of the entire population of patients with RD nor lead 
to global changes in clinical practice. The early stage of development for these substances means that there 
will be no new alternatives on the market at the entry-into-force date for RO1. Furthermore, in the past 
two decades there has been a documented increase in attrition rates and duration of clinical trials, that 
indicates that the 5-year and 12-year derogation periods in RO2 are also insufficient.8 In order for a device 
to be developed, the following steps are needed: approximately 1–2 years for device design; approximately 
1–2 years to establish and validate production; approximately 1–2 years for stability studies; approximately 
3-years for clinical trials; approximately 1 year for production of technical documents; and approximately 
1.5 years for notified body review. In total, the best-case scenario is 9.5–11-years.9 The panel also 
confirmed that the timelines for RO1 were insufficient, and highly challenging for RO2. 


The expert panel recommended a time-unlimited derogation for this use-case.  


Based upon the panel’s assessment of 1) the critical and irreplaceable role of regulatory approved PFAS-
containing OE; 2) the high risk to patient outcomes, direct medical costs, and indirect costs if PFAS-
containing OE were withdrawn; and 3) the paucity of PFAS-free alternatives under development. A total of 
81% of the experts supported a time-unlimited derogation for this use-case. 
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5.0 CONCLUSION


This study has demonstrated the critical role of PFAS-containing OE in the surgical management of RD. 
Withdrawal of the substances in the scope of this comment will result in over 80% of RD cases being 
surgically untreatable, with the devastating consequence of vision impairment, blindness, and other visual 
complications in otherwise surgically treatable eyes. Although PFAS-free options exist, they are associated 
with limitations in clinical practice. The expert consensus was that the proposed restriction options (RO1 
and RO2) would result in a substantial and negative impact on patient relevant outcomes, direct medical 
costs, and indirect costs. 


Furthermore, the study highlighted the non-existence of technically or economically feasible alternatives 
that would achieve certification or regulatory approval before entry-into-force date for RO1, and the 
limited number of studies in development for an alternative suggesting that there is unlikely to be an 
alternative that would achieve certification by the 5-year or 12-year derogation periods. 


6.0 REQUEST TO ECHA


The industry stakeholder group request a time-unlimited derogation and listing in the use ‘Medical devices’ 
(Section A.3.10.1)2 for perflunafen/perfluorodecalin (C10F18), perfluorooctane (C8F18), hexafluoroethane 
(C2F6), perfluorohexyloctane (F6H8), perfluoropropane (C3F8), and heavy silicone oil.
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7.0 INDUSTRY STAKEHOLDERS SIGNATORIES


On behalf of [insert company name] On behalf of [insert company name] 


Signature: Signature:


Position: Position:


Name (please print): Name (please print):


Date: Date:


On behalf of [insert company name] On behalf of [insert company name] 


Signature: Signature:


Position: Position:


Name (please print): Name (please print):


Date: Date:


On behalf of [insert company name] On behalf of [insert company name] 


Signature: Signature:


Position: Position:


Name (please print): Name (please print):


DORCBausch and Lomb


Pierre Billardon (Sep 22, 2023, 7:05am)Luc Bonnefoy (Sep 21, 2023, 1:22pm)


bonnefoy Luc


CEOPresident Surgical


BILLARDONBonnefoy


22 Sep 2023
21 Sep 2023


Pharmpur GmbH Carl Zeiss Meditec AG


Justus Felix Wehmer (Sep 21, 2023,
5:03pm)Dirk-Henning Menz (Sep 21, 2023,


9:52am)


CFOCEO


Dr.D.-H. Menz
Justus Felix Wehmer


21 Sep 202321 Sep 2023


Alchimia Arcadophta


Denis Hinaut (Sep 21, 2023, 11:24am)


Dénis hinaut


Bruno Chermette (Sep 21, 2023, 5:28pm)


Bruno Chermette


PresidentPresident and Ceo


CHERMETTE Hinaut denis
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8.0 APPENDIX


Appendix 1: Substances within the scope of this comment 


General


INN Perflunafen


Synonyms Perfluorodecalin


Perfluoroperhydronaphthalene


PERFLUORODECALIN (INCI)


Molecular 
Formula


C10F18


CAS Codes


CAS 306-94-5


60433-11-6 (cis)


60433-12-7 (trans)


Molecular Mass


Molecular 
Mass


462.08 g·mol−1


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name.


General


INN Perfluoroctane


Synonyms Octadecafluoroctan


1,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-Octadecafluoroctan


PF5080


Molecular 
Formula


C8F18


CAS Codes


CAS 307-34-6


Molecular Mass


Molecular 
Mass


438.06 g·mol−1


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name.


General


INN Hexafluoroethane
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Synonyms 1,1,1,2,2,2-Hexafluoroethane


Molecular 
Formula


C2F6


CAS Codes


CAS 76-16-4


Molecular Mass


Molecular 
Mass


138.01 g·mol−1


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name.


General


INN Perfluoropropane


Synonyms 1,1,1,2,2,3,3,3-Octafluoropropane


Perflurane


Molecular 
Formula


C3F8


CAS Codes


CAS 76-19-7


Molecular Mass


Molecular 
Mass


188.02 g·mol−1


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name.


General


INN Perfluorohexyloctane


Synonyms 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorotetradecane


Molecular 
Formula


F
6
H


8


CAS Codes


CAS 133331-77-8


Molecular Mass


Molecular 
Mass


432.26 g·mol−1


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name.


General







Comments for Annex XV restriction report Version 2.0 │ September 2023


©Mtech Access CONFIDENTIAL 37 | Page


INN Perfluorohexyloctane and 5000 cSt silicone oil 


Synonyms 1,1,1,2,2,3,3,4,4,5,5,6,6-tridecafluorotetradecane + Polydimethylsiloxane


Molecular 
Formula


[-Si(CH3)2O-]n + F6H8


CAS Codes


CAS 133331-77-8† 


Molecular Mass


Molecular 
Mass


432.26 g·mol−1 †


Abbreviations: CAS, Chemical Abstract Service; INN, international non-proprietary name; PFAS, per- and polyfluoroalkyl 
substances.
† Heavy silicone oil is a mixture of silicone oil (PFAS-free) and F6H8 s (PFAS-containing). Therefore, the CAS code and molecular mass 
are provided for F6H8.
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Appendix 2: Approximate percentage of retinal detachment surgeries that can be attributed to each surgical 
technique for each of the main retinal pathologies


  Type of retinal detachment  


Rhegmatogenous Tractional Exudative


 
 
 
 
 


Average, % Range Mean, % Range Mean, % Range


Vitrectomy 44.7 0 to 95 57.7 0 to 100 32.5 0 to 
100


Vitrectomy in 
combination with 
scleral buckle


20.1 0 to 80 11.8 0 to 70 5.5 0 to 20


Vitrectomy in 
combination with 
pneumoretinopexy


63.8 0 to 100 26.9 0 to 100 28.3 0 to 
100


Vitrectomy in 
combination with 
laser repair


64.3 0 to 100 65.5 0 to 100 40.5 0 to 
100


Scleral buckle 18.7 0 to 100 11.8 0 to 70 12.3 0 to 80


Scleral buckle in 
combination with 
pneumoretinopexy


26.7 0 to 100 9.6 0 to 90 7.1 0 to 40


Scleral buckle in 
combination with 
laser repair


11.5 0 to 100 16.0 0 to 100 21.1 0 to 
100


Pneumoretinopexy 2.4 0 to 10 0.5 0 to 5 2.5 0 to 20


Pneumoretinopexy 
in combination 
with laser repair


17.3 0 to 100 0.5 0 to 5 11.7 0 to 
100


Laser repair 8.9 0 to 80 3.0 0 to 20 4.4 0 to 20


Other 1.3 0 to 5 0.0 0 to 0 0.0 0 to 0


Surgical 
technique


Uncertain 0.0 0 to 0 0.0 0 to 0 0.0 0 to 0
Respondents were asked: In the primary treatment of retinal detachment, what proportion of all retinal detachment surgeries can 
be attributed to each surgical technique in your country for each of the retinal pathologies? Responses were collected as a 
percentage. Means were calculated from all respondents (n=16) regardless of country. Range is presented as the minimum value to 
maximum value.
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STELLUNGNAHME: REACH-BESCHRÄNKUNGSVOR-
SCHLAG ZU PFAS 
Die Verwendung von PFAS in der NE-Metallindustrie  
 


Einführung 


 


PFAS ist eine Abkürzung für per- und polyfluorierte Chemikalien. Diese nicht natürlich vorkommende 
Stoffgruppe umfasst mehr als 10.000 verschiedene Stoffe. PFAS zeichnen sich dadurch aus, dass sie 
dauerhaft stabil sowie wasser-, schmutz- und fettabweisend sind.  


Aufgrund dieser besonderen Kombination an Eigenschaften werden die Stoffe in zahlreichen industri-
ellen Prozessen als Hilfsstoffe oder auch in der Infrastruktur eingesetzt, auch in der Metallindustrie. 
Die Stoffe sind für chemische und thermische Prozesse in der Produktion unabdingbar.  


Aufgrund der Vielzahl der betroffenen Stoffe entsteht eine breite Betroffenheit der Industrie. Mit dem 
geplanten Gruppen-Beschränkungsvorhaben der ECHA sollen aufgrund des Vorsorgeprinzips tausende 
Stoffe mit unterschiedlichsten Eigenschaften ohne detaillierte Bewertung und teilweise fehlende wis-
senschaftliche Basis auf einmal verboten werden.  


Mit dem Wegfall von mehreren tausend PFAS könnten viele dringend nötige Anwendungen, die zur 
Erreichung der Ziele des Green Deals notwendig sind, EU-weit nicht mehr hergestellt werden, da keine 
adäquaten Alternativen mit ähnlich guten Eigenschaften vorliegen. 


Ein pauschales Verbot hätte drastische Folgen für die Industrieproduktion aller Branchen und damit 
für Arbeitsplatz- und Planungssicherheit von tausenden Unternehmen europaweit. 


 


Betroffenheit der Metallindustrie 


 


Die folgende Auflistung gibt einen Überblick verschiedenster Verwendungen von PFAS in der NE-Me-
tallindustrie. Sie ist zwar nicht abschließend, zeigt aber eine breite Betroffenheit der Industrie. Da in 
den meisten Fällen keine Alternativen mit allen benötigten Eigenschaften bekannt sind, würde die an-
gedachte Beschränkung viele Produktionsprozesse in Europa gefährden, gerade auch solche, die für 
die Herstellung von transformationsrelevanten Produkten notwendig sind.  


Nachfolgend finden sich Beispiele für die Verwendung von PFAS in der Metallindustrie. Diese Anwen-
dungen sollten, solange keine echten Alternativen vorhanden sind, von der Beschränkung ausgenom-
men werden: 


 


• z.B. in Form von Rohrleitungsauskleidungen und zuverlässigen Dichtungen 
 


• zur Oberflächenbehandlung / Metallbeschichtungen zum Schutz vor Korrosion, Fleckenbil-
dung & Witterungseinflüssen 


 
• in der Halbleiter- und Batterieindustrie & Messtechnik 



https://www.umweltbundesamt.de/themen/pfas-sollen-eu-weit-beschraenkt-werden

https://www.umweltbundesamt.de/themen/pfas-sollen-eu-weit-beschraenkt-werden
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o Produktionsprozess (Frontend) - z.B. in Form von Fotolacken, Ätz- und Reinigungsga-
sen, Lösemitteln, Kältemitteln (z.B. Zwei-Phasen-Immersion-Cooling-Technologie 
bzw. 2-PIC Technologie) 


o Produktionsequipment z.B. als Auskleidung von Ätzbecken, in Ventilen, Dichtungen 
oder auch Rohrauskleidungen 


o Backend z.B. in Gehäusen, Klebstoffen oder im Trägermaterial 
 


• Infrastruktur: 
o Anlagentechnik 
o Betriebsmittel (z.B. Prozessgase, Trennmittel) 
o Dichtungen (z.B. Gefahrguttransportbehälter und Strahlenschutzkabinen) 
o Rohrleitungsauskleidungen 
o Elektronik 
o Feuerlöschschäume (eigener Beschränkungsvorschlag)  
o Kabelummantelungen 
o Sensoren 


 
• PFAS tragen zum sicheren und effizienten Betrieb sowie zur Wartung und Instandhaltung von 


Industrieanlagen bei. Sie werden dort vielfältig in Dichtungen, Ventilen, Beschichtungen, 
Membrane, Schmierstoffe, elektrische Isolatoren und in Sicherheitskleidung etc. eingesetzt 
 


• Rohrleitungen: Ventile, Dichtungen, Kugelhähne etc. sind mit PTFE ausgestattet oder ausge-
kleidet. Es werden somit in der die kompletten Rohrleitungs-Peripherie PFAS verarbeitet. 
 


• In der Anlagenstruktur sind Bauteile wie Motoren mit PTFE (Beschichtung/Dichtung) in Bezug 
auf Kupplung/Getriebe ausgeführt. 
 


• PTFE-Dichtungen sind flächendeckend in Anlagenparks verbaut, in den meisten verfahrens-
technischen Anlagen, insbesondere in Primäranlagen, beispielsweise in Öfen 


 
• Mit PTFE beschichtete Filteranlagen, die dadurch einen hohen Abreinigungseffekt aufweisen, 


um enge Grenzwerte dauerhaft einhalten zu können.  
 


• Teflonplatten (PTFE) sind als elektrische Isolation an Stromschienen verbaut. 
 


• Kühlmittel - Die Zwei-Phasen-Immersion-Cooling“-Technologie (2-PIC) ist die zurzeit energie-
effizienteste Technik zur Kühlung von Datacentern. Diese ist angesichts des stark steigenden 
Bedarfs an Datacentern zur Erreichung der europäischen Klimaziele unerlässlich und wurde 
weder im Annex XV-Dossier noch in dessen Anhängen als Anwendung von PFAS identifiziert 
und bewertet. 


 


 


 


 



https://echa.europa.eu/-/echa-s-committees-eu-wide-pfas-ban-in-firefighting-foams-warranted
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Positionierung zur REACH-Beschränkung von PFAS: Differenzierte Betrachtung statt Pauschalverbot 


 


Die WVMetalle lehnt das Gruppenbeschränkungsverfahren für PFAS grundsätzlich ab.  


Der Beschränkungsvorschlag wird der wichtigen wirtschaftlichen und gesellschaftlichen Rolle dieser 
Stoffgruppe nicht gerecht. PFAS besitzen eine Schlüsselfunktion in einer Unzahl wichtiger moderne 
Hochtechnologie-Anwendungen wie zum Beispiel Halbleiterproduktion, (alternative) Energie-, Klima- 
oder Medizintechnik und Biotechnologie.  


Bei der Erreichung der Ziele des Green Deals der EU werden diese Stoffe unbedingt benötigt. Es ist 
folglich absolut essenziell, dass eine Kohärenz zwischen den chemikalienpolitischen Regulierungen 
und den Maßnahmen zur Umsetzung des Green Deals hergestellt wird. 


Eine Beschränkung würde auch die Planungssicherheit für neue Investitionen in Europa in Frage stel-
len. Neue gesetzliche Anforderungen würden zu finanziellen und administrativen Kosten und damit 
zu einem erheblichen Wettbewerbsnachteil führen. Viele jetzt gängige Verfahren könnten in Europa 
im Falle einer Beschränkung nicht mehr umgesetzt werden. 


Es muss gemäß REACH-Verordnung eine differenzierte Bewertung der mit diesen Stoffen verbunde-
nen Risiken für Mensch und Umwelt (Gefahren + Expositionen) einschließlich bereits etablierter 
Schutzmaßnahmen/Verwendung stattfinden. Anstelle einer generellen Beschränkung unter REACH 
könnten gezielte Regulierungen, z.B. im Arbeitsschutz sich als zielführender erweisen. 


Eine eventuelle PFAS-Beschränkung muss risikobasiert und stoffbezogen sein. Viele PFAS sind weder 
persistent und toxisch. Somit sollte für jeden PFAS-Stoff bzw. Stoffgruppe ein Assessment durchge-
führt werden. Sollte sich in diesem Ergebnis kein inakzeptables Risiko ergeben, müssen diese Stoffe 
bzw. Stoffgruppen von der Beschränkung befreit werden.  


Eine Unterscheidung zwischen industriellen Verwendungen und Verbraucherprodukten wäre absolut 
notwendig. Wo PFAS nicht in das Produkt eingehen und bereits jetzt eine sichere Verwendung nach-
gewiesen ist, sollten diese unbefristet weiterverwendet werden. Unbedenkliche Stoffe, bzw. PFAS die 
als Prozesschemikalien genutzt werden und keine Exposition haben, sollten unbefristet von der 
REACH-Beschränkung ausgenommen werden. 


Die Übergangsfristen müssen angemessen und branchenbezogen festgelegt werden. Eine pauschale 
Regelung kann nicht die Besonderheiten einer Branche wie z.B. für die Halbleiterindustrie übliche 
Entwicklungszeiträume, Qualifizierungs- und Zertifizierungsphasen bei Kunden abbilden. 


Ausnahmen von der Beschränkung für die Verwendung von PFAS in der NE-Metallindustrie, insbe-
sondere für kritische und strategische Rohstoffe im Sinne des Critical Raw Materials Act (CRMA), soll-
ten gegeben sein.  


Die Substanzen, die mit dieser Beschränkung reguliert werden, sollten eindeutig identifizierbar sein 
z.B. mit CAS-Nummer, so dass die Unternehmen und auch die Akteure der Lieferkette effizient und 
transparent agieren können.  


Die für Ende 2023 angekündigte Revision der REACH-Verordnung sollte unbedingt berücksichtigt 
werden. Denn sie soll Änderungen des Zulassungs- und Beschränkungsverfahrens beinhalten sowie 
das Konzept essenzieller Verwendungen einführen (Essential Use). Grundlegende Änderungen an der 
Verordnung hätten einen großen Einfluss auf die zu regulierende Stoffgruppe und würden ggf. zu 
massiven Anpassungen im Prozess führen.  


Eine unvorsichtige und weitreichende Regulierung würde den gesamten europäischen Industrie- und 
Dienstleistungssektor betreffen - jede Produktion und jedes Produkt ist potenziell betroffen. Um den 
notwendigen Verbraucher- und Umweltschutz zu erreichen, braucht es deshalb eine sehr fallspezifi-
sche und präzise Einzelbetrachtung. 
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FORDERUNGEN ZUM PFAS-BESCHRÄNKUNGSVORSCHLAG 
 


• Grundlegende Ablehnung der Gruppenbeschränkung für PFAS 
 


• Statt die Stoffgruppe der PFAS pauschal zu verbieten, sollten die einzelnen Stoffe und An-
wendungen differenziert betrachtet werden 
 


• Weitgehende Ausnahmen für Verwendungen der NE-Metallindustrie so lange keine echten 
Alternativen vorhanden sind 
 


• Angemessene und branchenbezogene Übergangsfristen 
• Unterscheidung zwischen industriellen Verwendungen und Verbraucherprodukten 


 
• Revision der REACH-Verordnung berücksichtigen 
 


 
 
 
Brüssel, den 22. September 2023 
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