A Respond to the Proposal for Harmonised Classification and Labelling (CLH) of Methyl Salicylate 

Background: 

Methyl salicylate (MeS; EC Number: 204-317-7, CAS Number: 119-36-8) has been evaluated by ANSES (French Agency for Food, Environmental and Occupational Health & Safety) on behalf of the French Member State Competent Authority (MSCA) for classification and labeling. ANSES has proposed classification of Category 1B for Reproductive and Developmental (R) toxicity of the molecule (CLH Report, 2018).  ECHA has published its opinion on the proposed CLH for MeS and seeking for public comments. 

MeS is a key fragrance ingredient for the fragrance industry. It is used in combination with other ingredients in fragrance applications in cosmetics, fine fragrances, soaps and other toiletries. It is also used in oral care products, household cleaners and detergents (Lapczynski et al. 2007). The substance is manufactured and/or imported in the European Economic Area at 1000 - 10000 tonnes per year (CLH Report 2018). Due to wide range of applications this molecule has high economic value for the industry as well as to the society in large. Therefore, an unjust toxicity classification will have significant impact to the industry and to the public. 

Givaudan, a Switzerland based Fragrance Company with significant business in Europe, would like to take this opportunity, during public commenting period, to review and provide comments to the proposed classification. We believe that the proposed classification for reproduction and developmental toxicity is not warranted based on the weight of evidence analysis. In this ‘public comment’ document, we are providing a rationale that classification of Category 1B is not justifiable for reproduction and developmental toxicity.


Data availability, quality and interpretation in CLH report 

From the CLH report (CLH Report 2018) it is implicit that ANSES did not have access to the primary data. Instead, they have used the summary information that was available from an US FDA report (cited as FDA 2006a,b,c,d). As the information extracted from FDA report has been used in making an important conclusion that this compound is a Presumed human reproductive toxicant (Cat 1B), it is important to fully evaluate the quality and integrity of the studies before making the conclusion. Without evaluating the full report, ANSES has given a Klimisch Score of 1 (K1) which indicates that the data is deemed to be best in class without any major deviation and studies are most reliable. How the agency determined that the reliability of the study is best in its class without reviewing the full report?

In our opinion the information from all available sources may be used in Weight of Evidence analysis. However, in a major CLP assessment the data from secondary source or from poor quality study should be used with caution. We believe a K score of 1 is not appropriate for the studies (FDA 2006) cited in this evaluation as ANSES has not evaluated the data from primary source. We also did not get access to the main study report to evaluate the quality and integrity of the study. 


Inappropriateness of the route of exposure for classification 

In the Guidance on the Application of the CLP Criteria, 2017, (CLP Version 5.0 – July 2017) the significance of ‘Reasonable expected use’ to the CLP classification has been mentioned. The article 8 and 9 (as mentioned below) indicates that test and evaluation should be done in the ‘form’ and ‘physical state’ ‘which it can be reasonably expected to be used’.  Although this does not specify the route of exposure in hazard classification but suggested of consideration of ‘Form or physical state’ and ‘reasonably expected use’ in CLP evaluation. 
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The route of exposure used in the FDA cited studies are subcutaneous exposure. This route of exposure may be appropriate for the pharmaceutical applications. However this is not appropriate route for hazard classification for MeS. The subcutaneous route of exposure definitely does not fall under the category of ‘reasonably expected use’ as defined in the CLP guidance document 

Reasonably expected use of a substance or mixture is as follows. ( as in CLP guidance)

· Any process, including production, handling, maintenance, storage, transport or disposal. 
· All technical operations/manufacturing activities like e.g. spraying, filing, and sawing. 
· Any putative consumer contact through e.g. do-it-yourself or household chemicals. 
· All professional and non-professional uses including reasonably foreseeable accidental exposure, but not abuse such as criminal or suicidal uses. 



Although, the relevance of appropriate route of exposure in repro-developmental toxicity testing section has not been discussed in CLP guidance document; however, this has been mentioned in carcinogenicity section   as below. 

“Most standard carcinogenicity studies use physiological routes of exposure for humans, namely inhalation, oral or dermal exposure. The findings from such routes are usually considered directly relevant for humans. Studies using these routes will generally take precedence over similar studies using other routes of exposure. 
Sometimes other non-physiological routes are used, such as intra-muscular, sub-cutaneous, intra-peritoneal and intra-tracheal injections or instillations. Findings from studies using these routes may provide useful information but should be considered with caution. Usually dosing via these routes provides a high bolus dose which gives different toxicokinetics to normal routes and can lead to atypical indication of carcinogenicity.” 

These above lines of evidence in CLP guidance document imply the common routes of exposer for classification are oral, dermal and inhalation. The subcutaneous route of exposure should be considered as ‘non-physiological’ which may leads to ‘high bolus dose’ leading to ‘different toxicokinetics to normal routes’. Therefore, as mentioned in CLP guidance document, the findings from these routes ‘should be considered with caution’. 

Subcutaneous route of exposure used in the current FDA cited studies does not even qualify for ‘reasonably foreseeable accidental exposure’. As mentioned in the background section the major uses of MeS are in cosmetic and household product as a fragrance ingredient. The primary route of exposure to consumers and workers from these applications is topical dermal and secondary route could be oral, in worst case. None of the intended or unintended accidental exposure would justify a subcutaneous exposure. Therefore the subcutaneous studies cited by FDA and used by ANSES should not be considered as key studies. Again, the results should be used with caution. 


Exaggerated Exposure and unknown toxicokinetics through Subcutaneous Exposure 

From toxicokinetics prospective a subcutaneous exposure will give a different exposure profile than the oral or dermal exposure. Subcutaneous route of exposure is highly exaggerated exposure scenario because of two reasons; a) Chemical is 100% bioavailable, b) it bypasses the ‘first-pass-effect’. Dermal route of exposure, and oral route of exposure would lead to a different exposure profile due to first pass effect. 

Several ADME studies are available for MeS in different species. However these studies are for either dermal or oral route of exposure and there are no studies addressing the toxicokinetic or ADME properties through subcutaneous exposure. As presented in the CLH document, there are conflicting results for dermal absorption from various studies.  “From all these studies, various dermal absorption values were obtained and varied from 1% (human in vivo study with undiluted MeS; open application 6h to the chest and back) to 93% (human in vivo study with MeS applied to the forearm; 4h occlusion) (CLH report 2018)”. There is no sound explanation for the wide range of dermal absorption in human volunteers. However, based on a RIFM review (RIFM review 2007), human in vivo data support a dermal absorption in the range of 2 to 43%. 

Yamagata et al., 1976 observed close to 100% absorption of MeS through oral route of exposure in mice within 30 minutes to 48h of exposure. Davison et al., 1961 also reported that MeS was rapidly absorbed and completely hydrolyzed to free salicylate in as little as 20 minutes. Further the authors concluded that the major site of hydrolysis is the liver. The oral route of exposure would lead to first-pass-effect and the molecule would go through metabolism in liver and converting to salicylic acid and other non-toxic metabolites. Although hydrolysis can occur outside of liver converting MeS to Salicylic acid (SA), but the rate of metabolism, duration of stay in circulation and elimination rate would be different. A subcutaneous exposure will bypass the first-pass-effect make the MeS to be 100% bioavailable leading to a very highly exaggerated exposure situation. Considering the applications of MeS, a dermal route of exposure and in worst-case scenario an oral route would be appropriate.  The subcutaneous study cited in this report should be considered inappropriate.    


Inconsistent approach in classifying MeS compared to SA

All salicylates have the potential to release SA, but how fast this occurs and whether it is similar in rats and humans is not known. Also there could be other metabolic fates (hydroxylation, conjugation) which could compete with SA formation. MeS is rapidly and extensively hydrolyzed to SA and corresponding alcohol. SA further is conjugated with either glycine or glucuronide and excreted in the urine as salicyluric acid and acyl and phenolic glucuronides. The alcohol is metabolized to corresponding aldehyde and acid and ultimately to CO2 (RIFM, 2007).  [image: ][image: ]


  




SA has been reviewed by the Risk Assessment Committee (RAC) for its classification and has been reviewed by Scientific Committee on Consumer Safety (SCCS) for its safety in cosmetic applications. 

It is important to mention here that RAC has used read-across information from MeS and Acetylsalicylic acid (ASA) in evaluating the fertility and reproductive toxicity of SA. The justification provided is the metabolism pathway leading to formation of SA from these salicylates. Based on this read-across analysis RAC concluded that SA does not pose any fertility hazard. RAC has considered epidemiological data (from ASA use as NSAID drug) in concluding the developmental toxicity of SA. RAC in the risk evaluation document states that  “Overall, it can be concluded that salicylic acid does not adversely affect fertility and that the developmental toxicity reported in the rat is of very questionable significance/ relevance for humans” (RAC opinion  2016).  Further RAC concluded that “Taking into account the available data, including pharmacokinetics, in vitro tests with ASA and salicylic acid, developmental studies in animals (positive findings in rat and monkey studies and a negative rabbit study), human epidemiology and medical experience, the RAC considered classification of salicylic acid as Repro. 2”. RAC has considered the human epidemiological data in making the conclusion for R2 and not 1B as mentioned “It is noted that the available human epidemiological data on ASA was rather contradictory and with only a few reported exposures at higher doses, nevertheless demonstrated no clear evidence of malformations in humans. Hence, the RAC concluded that Category 1B may not be justified.” 

RAC has considered MeS, ASA and epidemiological data for the classification of SA. However, in current evaluation ANSES has a different opinion on the human epidemiological information, as they consider the epidemiological data to be inadequate as stated “In conclusion, even if most of the epidemiological studies with ASA do not report an increased risk of adverse effect on development at therapeutic dosage, there are some indications of fetal lethality and malformations with this compound. These effects seem consistent with those reported in experimental studies with methyl salicylate. However, due to some limitations (such as misclassification of exposure, confounding factors and lack of quantitative data), human data are considered inadequate to firmly conclude on the developmental toxicity of salicylates.” (CLH Report, 2018). 

RAC’s and ANSES’s interpretation of epidemiological data in risk evaluation and classification is contradictory. In principle, all available data including human epidemiological data should be considered in CLP evaluation. 


Maternal toxicity associated with Developmental toxicity in the subcutaneous study

The developmental toxicity was assessed in a prenatal Developmenal study following ICH guideline. In this study pregnant Crj:CD(SD)IGS rats (20/group)were exposed subcutaneously to methyl salicylate at 0, 20, 60 or 200 mg/kg/day from gestation day 6 to lactation day 21. Dams were sacrificed on day 22 after delivery. The highest tested dose was selected based on a preliminary study showing mortality in almost all dams at 500 mg/kg/day, no live delivery at 300 mg/kg/day and slight effect on birth index and body weight at 80 and 200 mg/kg/day. 

As stated in the CLH report, there was severe maternal toxicity in the highest dose of 200 mg/kg/day. Even two dams at 200 mg/kg/day died on gestation day 23 which is attributable to methyl salicylate exposure. There was a significantly lower mean body weight (-3.7% on GD12 and -4.6% on GD20) and body weight gain (between -4.08% on GD9 and -15.7% on GD20) during gestation at 200 mg/kg/day. The food consumption was significantly decreased on day 9 of gestation (-10.2%) and during lactation (-42.9% on day 1 and -21.9% on day 21) at this same dose. A significant prolongation of gestational days was observed in the 60 mg/kg/day group (with no dose-response relationship and within background data of the institution). A significant lower mean body weight with decreased food consumption was noted during lactation and maturation in the 200 mg/kg/day group.

Skeletal anomalies, especially fusion of the cervical vertebra and misshapen sternebra, were significantly increased at 200 mg/kg/day (32.26% versus 3.90% in the control). Skeletal variations slightly increased at 60 mg/kg bw/day and was significantly increased at 200 mg/kg/day (93.55% versus 25.97% in the control). However, no historical control data was presented. 

The developmental toxicity findings at 200 mg/kg bw noted in the FDA2006d study occur at clearly maternally toxic doses based on the significant reduction in body weight gain and food consumption as well as lethality. CLH reports states that “Although some of the developmental effects (such as skeletal variation, decreased body weight, delay in post-natal differentiation indices) may be secondary to maternal toxicity, it is not possible to explain the other effects such as offspring lethality and external/skeletal anomalies by the observed maternal toxicity (FDA, 2006d)”. It is well known that maternal toxicity can cause physiological disturbance which may cause developmental delays and defects which is secondary to maternal effect. In presence of maternal toxicity the developmental effects should be interpreted with caution. We strongly believe the effects observed at 200 mg/kg/bw are related to maternal toxicity. The effects observed at 60 mg/kg/bw are not statistical significant and in absence of historical control data the ‘slight’ skeletal variation may not be considered biological significant. Overall, in our opinion, the teratogenic effects observed in highest dose group is masked by maternal toxicity and therefore this data does not justify for a classification of category 1B. 


Developmental data from different species does not support Category 1B classification

It is important to mention that RAC in its evaluation of SA (RAC Opinion 2016) has indicated species difference in developmental toxicity for ASA. Some developmental effects were noted in rats but not in rabbit or in humans. In FDA 2006b study rabbits when exposed between gestation 6-18 did not show any developmental toxicity. The CHL report considered the exposure period from day 6-18 as of limited relevance, because the gestation period in the rabbit is longer (30-32 days). Therefore, it was concluded, that the negative results (no teratogenic effects detected) were questionable due to a too short exposure time to methyl-salicylate. 

We do not agree with this conclusion that the malformations mentioned in the CLH report, such as craniorachischisis, gastrochisis, or ventricular septal defect are clearly originating from the organogenesis phase, which is completely covered in the rabbit between G 6-18. This dosing period is internationally accepted as covering the period of organogenesis as stated in both the ICH S5 and the OECD 414 guidelines.  Therefore, to conclude that the exposure to MeS between days 6-18 is not appropriate to determine the teratogenicity is not logical.  

There is a developmental toxicity study in hamster cited in CLH report.  This study has been considered as ‘additional evidence’ in support of category 1B. However, the hamster study should not be considered as a valid study due to massive dose used which is beyond the limit dose as recommended by OECD guideline. MeS was administered topically at 3500 and 5250 mg/kg bw to pregnant LVG hamsters on day 7. Both treatments produced neural tube defects, especially in the area of the developing brain. Percentage of neural tube defect was 72% at 1750 mg/kg bw/day after oral exposure versus 11% in control. 

This is a poorly conducted study designed to produce an adverse effect as MeS was administered at an excessively high dose at gestation day 7, is not suitable for any conclusion with regard to classification and labelling. The high toxicity is also evident by the high plasma salicylate levels in the animals that reached a peak of 125 mg/100 ml at about 2 hours after oral treatment and is well above the toxic level in humans or rats. As a result, this finding is not relevant to humans and should not be used as part of the weight of evidence approach for developmental toxicity classification of MeS. 

Overall Conclusion: 

Based on the weight of Evidence analysis we do not believe a classification 1B for reproduction and developmental toxicity of MeS is warranted. The studies conducted for a pharmaceutical product with MeS are subcutaneous exposure. Subcutaneous exposure is not appropriate for CLP evaluation as this route of exposure does not justify for ‘reasonably expected use’ scenario. The developmental effects in rats co-occur with severe maternal toxicity.  Therefore the results should be used with caution.  Methyl salicylate did not result in developmental toxic effects in a well-designed rabbit study, indicating species sensitivity. Epidemiological studies on ASA as a read across substance indicate that there are no effects in humans. Similar to RAC evaluation for SA, a classification as Cat 1B for MeS is not warranted. 
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Article 5(1) Manufacturers, importers and downstream users of a substance shall identify the
relevant available information for the purposes of determining whether the substance entails a
physical, health or environmental hazard as set out in Annex I

[.]

The information shall relate to the forms or physical states in which the substance is placed on
the market and in which it can reasonably be expected to be used.

Article 6(1) The information shall relate to the forms or physical states in which the mixture
is placed on the market and, when relevant, in which it can reasonably be expected to be
used.

Article 8(6) Tests that are carried out for the purposes of this Regulation shall be carried out
on the substance or on the mixture in the form(s) or physical state(s) in which the substance
or mixture is placed on the market and in which it can reasonably be expected to be used.

Article 9(5) When evaluating the available information for the purposes of classification, the
manufacturers, importers and downstream users shall consider the forms and physical states
in which the substance or mixture is placedon the market and in which it can be reasonably be
expected to be used.





