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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Chlorophene
IUPAC name2-Benzyl-4-chlorophenol

EC number: 204-385-8

CAS number: 120-32-1

Annex VI Index number: Not in Annex VI

Degree of purity: Minimum degree of purity 96,7% w/w

Impurities are not present at concentrations

Impurities: that affect the Classification and Labelling
of this substance.
Detailed information about the impurities|is
presented in the confidential part |of
IUCLID.
1.2 Harmonised classification and labelling proposal

Table 2: The current Annex VI entry and the proposel harmonised classification

CLP Regulation

Current entry in Annex VI, Not in Annex VI
CLP Regulation
Current proposal for Acute Tox 4
consideration by RAC H332: Harmful if inhaled
Skin Irrit 2
H315: Causes skin irritation
Skin Sens 1A
H317: May cause an allergic skin reaction
Eye Dam 1

H318: Causes serious eye damage
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STOT RE1

H372: Causes damage to kidneys through prolonged
or repeated exposure

Carc 2

H351: Suspected of causing cancer

Repr 2

H361f: Suspected of damaging fertility

Aquatic Acute 1

H400: Very toxic to aquatic life

M-factor: 1

Aquatic Chronic 1

H410: Very toxic to aquatic life with long lastimffects
M-factor: 100

Resulting harmonised
classification (uture entry in
Annex VI, CLP Regulation)
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1.3

Table 3: Proposed classification according to theld® Regulation

Proposed harmonised classification and labelling ls@d on CLP Regulation

CLP Hazard class Proposed | Proposed SCLs Current Reason for no
Annex | classification and/or M- classification® classification?
ref factors

2.1. Not classified | Not applicable Not classifie Conclusive but not
Explosives sufficient for
classification

2.2. Not classified | Not applicable Not classifie Conclusive but not
Flammable gases sufficient for
classification

2.3. Not classified | Not applicable Not classified Conclusive but not
Flammable aerosols sufficient for
classification

2.4, Not classified | Not applicable Not classified Conclusive but not
Oxidising gases sufficient for
classification

2.5. Not classified | Not applicable Not classifie Conclusive but not
Gases under pressure sufficient for
classification

2.6. Not classified | Not applicable Not classified Conclusive but not
Flammable liquids sufficient for
classification

2.7. Not classified | Not applicable Not classified Conclusive but not
Flammable solids sufficient for
classification

2.8. Self-reactive substances and\ot classified |  Not applicable Not classified Conclusive but not
ixt sufficient for
mixtures classification

2.9. Not classified | Not applicable Not classified Conclusive but not
Pyrophoric liquids sufficient for
classification

2.10. Not classified | Not applicable Not classified Conclusive but not
Pyrophoric solids sufficient for
classification

2.11. Self-heating substances anigNot classified | Not applicable Not classified Conclusive but not
ixt sufficient for
mixtures classification

2.12. Substances and mixtures | Not classified | Not applicable Not classified Conclusive but not
which in contact with water sufficient for
emit flammable gases classification

2.13. Not classified | Not applicable Not classifie Conclusive but not
Oxidising liquids sufficient for
classification

2.14. Not classified | Not applicable Not classifie Conclusive but not
Oxidising solids sufficient for
classification

2.15. Not classified | Not applicable Not classified Conclusive but not
Organic peroxides sufficient for
classification

2.16. Substance and mixtures Not classified | Not applicable Not classified Conclusive but not
ive t tal sufficient for
corrosive to metals classification

3.1 Acute toxicity - oral Not classified Conclusive but not

Not applicablef Not classified




ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

sufficient for
classification

Acute toxicity - dermal

Not classified

Not applicable

Not classifie(

I Conclusive but not
sufficient for
classification

Acute toxicity - inhalation

Acute Tox 4

H332 Harmful
if inhaled

Not applicable

Not classified

3.2.

Skin corrosion / irritation

Skin Irrit 2

H315 Causes
Skin irritation

Not applicable

Not classified

3.3.

Serious eye damage / eye
irritation

Eye Dam 1

H318 Causes
serious eye
damage

Not applicable

Not classified

3.4.

Respiratory sensitisation

Not classified

Not applicable

Not classifie

1 Conclusive but not
sufficient for
classification

3.4.

Skin sensitisation

Skin sens 1A
H317 May
cause an
allergic skin
reaction

Not applicable

Not classified

3.5.

Germ cell mutagenicity

Not classified

Not applicable

Not classified

Conclusive but not
sufficient for
classification

3.6.

Carcinogenicity

Carc 2 H351
Suspected of

causing cancer

Not applicable

Not classified

3.7.

Reproductive toxicity

Repr 2 H361f
Suspected of
damaging
fertility

Not applicable

Not classified

3.8.

Specific target organ toxicit
—single exposure

yNot classified

Not applicable

Not classified

Conclusive but not
sufficient for
classification

3.9.

Specific target organ toxicit
— repeated exposure

STOT RE1
H372 Causes
damage to
ykidneys
through
prolonged or
repeated
exposure

Not applicable

Not classified

3.10.

Aspiration hazard

Not classified

Not applicable

Not classified

4.1.

Hazardous to the aquatic
environment

Aquatic Acute
1 H400 Very
toxic to aquatic
life

Aquatic
chronic 1 H41
Very toxic to
aquatic life

with long

M-factor of 1

M-factor of 100

Not classified
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lasting effects

5.1. Not classified | Not applicable Not classified Conclusive but not
Hazardous to the ozone layer sufficient for
classificatior®

Dncluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but ndfisient for classification
3 Not listed on Annex | of Regulation (EC) No 1005/2@@#9substances that deplete the ozone layer

Hazard statements:

H332: Harmful if inhaled

H315: Causes skin irritation

H317: May cause an allergic skin reaction.

H318: Causes serious eye damage

H372: Causes damage to kidneys through prolonged oepeated exposure
H351: Suspected of causing cancer.

H361f: Suspected of damaging fertility

H400: Very toxic to aquatic life

H410: Very toxic to aquatic life with long lastingeffects
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellig

Chlorophene is not included in Annex VI of the Cidgulation.

2.2 Short summary of the scientific justification for the CLH proposal

Concerning physico-chemical properties, chlorophires not fulfil the criteria for a classification
according to Regulation (EC) No 1272/2008 (CLP)erEfiore no classification is required
regarding physico-chemical hazards.

The active substance is harmful by inhalation amidaiing to skin. It presents risk of serious
damage to eyes and may cause sensitisation bycekitact. It cause damage to kidneys through
prolonged or repeated exposure and is suspectedusing cancer. It is suspected of damaging
fertility. It is very toxic to aquatic organismsdmay cause long-term adverse effects in the aguati
environment.

2.3 Current harmonised classification and labelling

Chlorophene is not included in Annex VI of the Cidgulation.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

No justification is needed
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 4: Substance identity

EC number:

204-385-8

EC name:

Chlorophene

CAS number (EC inventory):

CAS number: 120-32-1
CAS name:
IUPAC name: 2-Benzyl-4-chlorophenol

CLP Annex VI Index number:

Chlorophene is not included in Annex VI of
CLP regulation.

Molecular formula:

C13H11C|O

Molecular weight range:

218.7 g/mol
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Structural formula:

1.2 Composition of the substance

Purity/impurities, additives in the active substane

Chlorophene is an active substance with a minimagtypof 95% as specified from the commercial
producers. However the 5 batch analyses from tieeer@ce source gives a purity of minimum 96,7
% (mean conc. - 3*SD) which will be proposed astpdor the approval decision of chlorophene
as an active substance according to the Biociddaggn (EU) No 528/2012.

No impurity reported has been found to be of rabeedor the CLP proposal.

The identity of impurities and additives in the ieetsubstance chlorophene as manufactured is
confidential.

Representative production batches of the activestanbe are analysed for their chlorophene and
impurities content.

In all study summaries information on degree ofitguand impurities is given when available (doc
[l documents). Information on the degree of putythe material used for most of the studies
show a higher degree of purity than that proposethiaimum purity.
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1.3

Physico-chemical properties

Table 5: Summary of physico - chemical properties

20°C and 101,3 kPa

Purity: 97.9 %
White to slightly yellow

Property Value Reference Comment (e.g. measured or
estimated)
State of the substance at | Solid Kraus, 2006a Visual assessment

Melting/freezing point

45.9 °C

Jungheim, 2007a

Eé€tmod A.1

Boiling point

Jungheim, 2007a

EC method A.2. Up to the
decomposition there is no
boiling point of the substance.
Exothermal decomposition
starts at 110 °C.

Relative density

1.317 at 20 °C

Jungheim, 2007a

ntethod A.3

Vapour pressure

< 1.0E-03 Pa at 20 °C
< 1.0E-03 Pa at 25 °C
1.66E-02 Pa at 50 °C

Olf, 2006

EC method A.4

Surface tension

57.3 mN/m at 20 °C
Chlorophene is surface
active.

Jungheim, 2007a

EC method A.5

Water solubility

Results at pH 7:

0.083 g/L at 10°C
0.117 g/L at 20°C
0.199 g/L at 30°C

Temperature dependencs
on water solubility was

observed. An effect of pHf

value is not expected.
Comparison with the

tested phenolic substancg
ortho-phenylphenol does
not deliver any indication.

Jungheim, 2006a
and Erstling, 2002

EC method A.6

Partition coefficient n-
octanol/water

Results at 25 °C:

The log Pow is 4.276 for
the unionised species.

Log Pow = 4.276 at pH 4
Log Pow =4.275 atpH 7
Log Pow=4.175atpH9

pH dependence on log
Pow was observed. An
effect of temperature is
not expected. Compariso
with the phenolic
substancertho-
phenylphenol does not
deliver any indication.

Greenwood, 2003a;
Feldhues, 2006;
Erstling, 2002 and
Jungheim, 2004

OECD guideline 107

Flash point

Not applicable as the substang
is a solid

]
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Property Value Reference Comment (e.g. measured or
estimated)
Flammability The substance is not Heinz, 2007 EC method A.10
highly flammable.
Explosive properties Not an explosive - Examination of the chemical
substance structure indicates that the

substance does not possess afy
explosive properties.
Self-ignition temperature - Heinz, 2007 EC method A.16. The substante
gave no exothermic indication
up to its melting point.
Oxidising properties Not an oxidising substarce - Examination of the chemical
structure indicates that the
substance does not possess
any oxidising substances

Granulometry Not conducted - -
Stability in organic solventy The solubility of Jungheim, 2007¢ CIPAC MT 157
and identity of relevant chlorophene in methanol CIPAC MT 181
degradation products and toluene at 10, 20 and
30 °Cis > 250 g/L.
Dissociation constant pKa = 9.59 Greenwood, 2003a ECD guideline 112
Viscosity - - Not applicable as the substance
is a solid
2 MANUFACTURE AND USES

2.1 Manufacture

Not necessary for biocides.

2.2 Identified uses
Intended biocide use areas:

Product type 2 Disinfectants and algaecides not intended faeadiapplication to humans or
animals

The representative product, Remedor with the astiNestance chlorophene is intended to be used
as a heavy duty disinfectant for both professiamal private use. Professional use includes heavy
duty disinfection of surgery rooms and infectioisedse wards as well as small-area use for
disinfection of objects as washbasins and toiletifees in hospitals by professional cleaning
personnel. Private use of chlorophene is alsoicestrto heavy duty disinfection of objects, sush a
as washbasin and toilet facilities. Professionalsisnay be expected to use chlorophene containing
products on a daily basis, while non-professiosal accurs more rarely, maybe on a weekly basis.

Product-type 3 Veterinary hygiene

The representative product, Remedor with the astiNestance chlorophene is intended to be used
by professional workers to control pathogenic ntarganisms in industrial poultry barns.
Application is performed using powered medium puesspray equipment which sprays an even
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layer across the surfaces to be treated. Disimiecf poultry barns is normally performed once
every 6-8 weeks, but the task may be performedbyialised disinfectors who provide cleaning
services for animal facilities. These workers magfgrm this task on a daily basis, and are
expected to use personal protective equipment.

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 6: Summary table for relevant physico-chemidastudies

Method Results Remarks Reference

Refer to table 9

3.1.1 Summary and discussion of physico-chemical propeds

The data on physic-chemical properties are conguisut not sufficient for classification. Refer to
table 9.

3.1.2 Comparison with criteria

The substance does not meet the criteria for ¢ieason for physico-chemical properties (please

also refer to table 3 and 9).

3.1.3 Conclusions on classification and labelling

The substance does not meet the criteria for €lestson for physico-chemical properties (please
also refer to table 3 and 9).

RAC evaluation of [physical hazards]

Summary of the Dossier submitter’s proposal

The Dossier Submitter (DS) did not propose classification for physical hazards. The data
on physico-chemical properties did not indicate any concerns and as such chlorophene
does not meet the criteria for classification.

Comments received during public consultation
No comments were made regarding this endpoint.

Assessment and comparison with the classification criteria

RAC is in agreement with the DS that classification is not required for physico-chemical
hazards. Chlorophene was shown not to be highly flammable in a standard study (EC
method A.10) and so does not meet the criteria for classification as a flammable solid.
Examination of the chemical structure did not indicate that chlorophene would have any
explosive or oxidising properties, therefore chlorophene does not meet the criteria for
classification as an explosive substance or an oxidising solid.
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4 HUMAN HEALTH HAZARD ASSESSMENT

4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

Table 7: Toxicokinetic and metabolism studies witlthlorophene

Species
Route Me_thoq Strain Label Dose levels Reference
Guideline Sex
No/group
Gavage, |Absorption, Rat, 1%C-0-Benzyl-p- Gavage: 10, 100,| Kao &
Dermal, excretion, Fischer 344 chlorophnol 1000 mg/kg bw | Birnbaum, 1986
Intravenous distribution, 3, ((*cIBCP) Dermal: 10 mg/kg A6_2 (1)
injection metabolism > 3 per group bw B
Non-GLP mg/kg bw
Dermal US-EPA §85-2 | Rat, 1C-0-Benzyl-p- 0.5, 5, 50 mg /ml] Confidential,
(1982) Sprague-Dawley | chlorophnol 5, 50, 500 pg/cm? 1994
JOECD 427 | J, ([**CIBCP) 00.3, 3, 30 A6_2(2)
16 per group (5% solution) mg/kg bw
KEY STUDY

Theabsorption, distribution, metabolism and excretionof **C-labelled chlorophene were studied
in male F344 rats (Kao and Brimbaum, 1986). Thedelkstance was administered via gavage,
intravenous (i.v.) injection and dermal applicatidhree animals were used for each time point in
each study. The study included examination of dkareof radioactivity into bile in the i.v.
experiment. The recovery of labelled compound rdrigeween 90.0-101.4% (Doc IIA6_2(1);
Table A6_2-2: Tissue distribution of chlorophengigsues after different routes of exposure).
Clinical signs were not reported in any of the ekpents.

Following gavage administration 8iC-0-Benzyl-p-chlorophnol {{C]BCP) in corn oil at dosages

of 10, 100 and 1000 mg/kg bw (single dos&CIBCP-derived was almost completely excreted
(>92%) in urine and faeces after 3 days. The rataimounts excreted in urine and faeces were
highly dose-dependent. Three days after gavagerasinaition of 10 mg/kg bw ~ 24% and 76%
[**C]BCP-derived had been excreted in urine and faeespectively. The rate of faecal BCP
excretion decreased to 41% when the dose was sexrtéa 100 mg/kg bw. However, when the
dose given was 1000 mg/kg bw, relative faecal exmrevas increased (62%) compared to the mid-
dose, but was still lower than in the low dose grlO mg/kg bw)(Doc IlIA6_2(1); Table A6_2-2:
Tissue distribution of chlorophene in tissues atiiéferent routes of exposuleFor the mid-dose
group urinary excretion was the major excretiorteépwhile for the lowest and highest dose group
faecal excretion was the major excretion route. [blaest measured urine excretion after 72 h was
found in the group given 10 mg/kg by gavage and 24a5%. In the tissues of these animals 0.68%
of the total dose was recovered.

Since the levels in bile were not measured aftak administration in the submitted ADME study,
an oral absorption could be estimated based olotst urine excretion in addition to the
chlorophene levels found in the tissues. An estonatf oral absorption for chlorphene based on
only urine excretion and tissue levels in animaeiy 10 mg/kg bw gavage would be 25%.
However, in the 417 OECD guideline for the testfighemicals (Toxicocinetics) adopted 22 July



ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

2010, it is indicated that "oral and 1V adminisiwatof test substance and measurement of net test
substance present in urine plus expired air plusasa by each of the two routes" could be used to
estimate oral absorption. An estimation of oraloapson for chlorphene based on this assumption
would be 70 % ([(0.68+ 24.46)/ (1.31+ 34.9)]*100269.4 %; figures could be found in the Table
8 below). As the first assumption is assumed ttobeconservative and an alternative option is
given in the latest version of the OECD 417 guiga@mn oral absorption of 70 %as decided for
chlorophene.

For the dermal absorption studies, BCP was disdalvacetone at a concentration of 40 mg/ml,
and 10 mg/kgf'C]BCP (50 pl/animal) was applied to 3.9Timtrascapular area (hair was clipped).
A perforated tissue capsule was held over theddeatea with cyanoacrylated adhesive. Excretion
via faeces and urine were 34.4%, 50.5% and 59%ec@pplied dose after 1, 2 and 3 days,
respectively. Approximately 32 % of the total desss found at the skin site and 3% were in
tissues and skin. The recovery of BCP after deerpbsure was approximately 95% (Doc
[IA6_2(1); Table A6_2-2: Tissue distribution oflonophene in tissues after different routes of
exposure). The major excretion route was also éomal absorption via faeces. No information
about stripping of the skin before measuring thé®B&vel was included. Based on the levels in
urine, faeces and tissues, dermal absorption of@phene was approximately 62%.

To examine bilary excretion 5, 10, or 25 mg/kg b@MBwas given by injection into the femoral
vein. The rats were anesthetized with sodium pemtotal and the bile duct was cannulated. Bile
was collected for 6 h after treatment. After 5ab@ 25 mg/kg bw, 87%, 72% and 56% of the total
radioactivity appeared in the bile, respectivelge excretion was statistical significally decreased
with increasing exposure dose. Also by comparirgadhexcretion after 3 d and biliary excretion
after 6 h indicated that less BCP-derived radioggtivas excreted in faeces than in bile (54%
versus 72%). This is suggested to be caused bganpeation of glucoronyl conjugates by beta
glucuronidase activity of intestinal microorganisam&l the resulting parent BCP and 4 hydroxy-
BCP could then be reabsorbed. These findings itelibat BCP is subject to enterohepatic
circulation.

To examine distribution, BCP was dissolved in Erholpetanol:water (1:1:4) at a concentration of
10 mg/ml and was injected i.v. at 1 ml/kg into a thil vein. Also for the i.v treatment the major
excretion route was via faeces, similar to the etkan after dermal absorption. After 3 days 88% of
the dose was excreted. After i.v administratiorvalatile metabolites orfC]CO, were detected in
exhaled air. Three days after treatment, regardiedese and exposure route, no tissue contained
more than 1% of the total administrated radioatstivihe liver contained the highest percentage of
the total administrated BCP-derived radioactivilyB%) of all tissues. However, the highest
concentration (ug BCP/g tissue) of BCP-derivedaadiivity was found in the kidney during the
whole measuring period. The BCP concentration énkilineys was almost 15 times higher than in
liver (Doc IlA; Table A6_2-3: Pharmacokinetic paret@rs for the elimination of chlorophene-
derived radioactivity). After 72 h post treatmeme highest concentration was found in kidney,
liver and spleen 1.7, 1.6, and 0.8 % of the totaledper g tissue, respectively. Muscle, fat and ski
contained significant BCP-derived radioactivityrht post administration, but little remained after
24 h (< 0.1% total dose/q tissue Doc IlIA6_2(1)blEaA6_2-4: Tissue distribution of chlorophene
in tissues after i.v. exposurea,). After givingru§/kg bwthe half-life of the total BCP-derived
radioactivity in faeces and urine together was tbtmbe 14 h. In blood it was suggested that two
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BCP-derived components were eliminated with a Inadfs of 0.7 and 9.9 h (Doc IlIA6_2(1); Table
A6_2-5: Pharmacokinetic parameters for the elimamabf chlorophene-derived radioactivity).

The majorin vivo metabolites detected after BCP exposure were glagliconjugates of
chlorophene and hydroxy-chlorophene in faeces aneé.u~ifteen minutes after exposure to 10
mg/kg bwi.v. 0.5% and 85% of the total BCP-derived radinétst were excreted in the bile as
UDP-glucuronyl conjugate of OH-BCP and BCP, respebt. After 6 h the proportion of OH-BCP
UDP-glucuronyl conjugate were increased to 6%, evtiie proportion of BCP UDP-glucuronyl
conjugate was decreased to 36%. The percent abttjagates out of the total radioactivity
excreted in bile at 15 minutes and 6 hours was3®-and 1-2%, respectively. Twenty-four hours
after i.v. exposure to 10 mg/kg bw 0.4% and 16%heftotal BCP-derived radioactivity were
excreted in the urine as UDP-glucuronyl conjugdt®ld-BCP and BCP, respectively (Doc
IIA6_2(1) Table A6_2-3 Glucuronide conjugates iteland urine) . The percent of the conjugates
of the total radioactivity excreted in urine wasvibeen 25-40% after 24 h. Glutathione conjugates
were also found in urine. Based on the study resaltnetabolic pathway has been proposed
(Figure 1: Proposed metabolic pathway of chlorogharrats).
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Figure 1: Proposed metabolic pathway of chlorophenm rats
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Table 8: Distribution of chlorophene in tissues afr different routes of exposuré (figures from Doc
IlIA; Table A6_2-2)

Percent of total dose
Intravenous Oral
Tissue
10 mg/kg 10 mg/kg
All tissues 1.31 0.68
Urine 34.9 24.5
Faeces 53.78 76.3
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Recovery’ 89.98 101.44

&at 72 h post administration

® radioactivity in all tissues +excreta

Dermal absorption of chlorophene from a commercial 5% disinfectant slotion was

determinedn vivoin four male rats (Sprague-Dawley) per group (marftial, 1994 / A6_2(2)).

The doses used were 10, 100 and 1000 mg of foriomdatl which corresponds to 0.5, 5 or 50 mg
1C chlorophene/ml. The solution was diluted in wated applied on a 15 érarea of shorn and
intact dorsal skin. The exposure periods were and 10 h. Before termination the protective
cover was removed and the treated skin was wip#tgeiuze pads. Levels 8fC chlorophene

were determined by liquid scintillation countinga Additional group was treated for 10 h and
sacrificed after 168 h to assess the dynamics@ké&rn and observation of clinical signs. One
animal from the mid-dose group showed alopeciaayn7d while an animal from the high-dose
group showed increased reactivity on post-treatrdays 3 through 5. Since these effects started
late during the observation period they were nosatered to be treatment related. Absorption of
chlorophene was incomplete over the course of lmé&posure. The absorption values for all three
dose groups sacrificed after 10 h ranged from 41.%206, while the values ranged from 42% to
60% for the group sacrificed after 168 h. The deas calculated based on the levels measured in
skin, blood, urine, faeces, remaining carcase age wvash (Doc IlIA; Table 6 2-2: Distribution of
label in the analysed compartments (10-h exposse)f applied dose]). Between 3% and 15.5%
of the dose remained in the skin after 168 h. Alalit of the absorbed material was absorbed
during the first hour. The lack of strong differesdetween dose groups indicates that no
concentration-dependent limit for the rate of cbfirene absorption exists in the tested dose range.
After 10 h the majority of the radiolabelled maa¢mas found in the urine, whereas for the animals
sacrificed after 168 h a higher portion of labeltedterial was found in the faeces. Based on the
highest measured dermal absorption value in thidysihe dermal absorption for chlorophene was
60%.

4.1.1 Summary and discussion of toxicokinetics

In an ADME study of chlorophene in rats oral admsiration of chlorophene resulted in higher
relative percentages of chlorophene excreteddriagbces compared compared to i.v.
administration. After dermal application, a highrgentage of the total dose of chlorophene was
present at the application site. These findinggcatdd that chlorophene was incompletely absorbed
through both intestine and skin.

Since the levels in bile were not measured aftar atministration in the submitted ADME study,
an oral absorption could be estimated based olowest urine excretion in addition to the
chlorophene levels found in the tissues. As thesiagption is assumed to be too conservative; an
estimation of oral absorption for chlorphene basedesults from an oral and IV administration of
test substance (measurement of net test substegsrnpin urine plus expired air plus carcass by
each of the two routes) was used. Based on thegprasions amral absorption of 70 % was
decided for chlorophene. Based on the levels meyfiaeces and tissueermal absorption of
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chlorophene was approximaté% in the study of Kao & Birnbaum while in the otrstudy
(confidential, 1994 / A6_2(2)) the dermal absomti@lue was approximate§0%.

Most of the administered chlorophene was excretelkdtize tissue levels were generally low within
3d post administration (except for the dermal stwtigre 32 % of the total dose was found at the
skin site). However, the highest concentration GPBderived radioactivity was found in the kidney
during the whole measuring period. This affinityrenal tissue for chlorophene is likely to play a
role in the suggested nephrotoxicity of this commbun addition, the studies indicated that
enterohepatic circulation was involved in chloropdéisposition.

The majorin vivo metabolites detected after BCP exposure were glaguiconjugates of
chlorophene and hydroxy-chlorophene in faeces ane.u

4.2 Acute toxicity
Summary table of relevant acute toxicity studies:

Table 9: Acute toxicity of chlorophene

Species,
Route Method Strain, Dosage Value Reference
Guideline Sex, 9 LDsy/LCso
No/group
Oral LDy, test Rat Single dose at 1500, |LDso= 3852 mg/kg Confidential, 198
[JOECD 401 |CD, Spragueq 2500, 3150, 3969, 3a
Non-GLP Dawley 5000 mg/kg bw. Post A6 1 1
derived exposure period, 14 KEY STUDY
3+Q, days
5/sex/dose
Dermal Limit test Rat Single dose of LDso > 2000 mg/kg | Confidential, 198
JOECD 402 |CD, Sprague4 2000 mg/kg bw. 3b
Non-GLP Dawley Exposure duration, A6 1 2
derived 24 hours. KEY STUDY
3+2,
5/sex/dose
Inhalation | LGgtest Rat Nose-only: 2.07, 2.40, LCso= 2.43 mg/L/4h | Confidential,
OOECD 403 |CD, Spragueq3.13 mg/L. Duration of Acute Tox 4, H332 |1983c
Non-GLP Dawley exposure 4 h Harmful if inhaled  |A6_1 3
derived KEY STUDY
6\+91
5/sex/concen
tration

4.2.1 Summary and discussion of acute toxicity

Chlorophene is of low acute toxicity by the oraDgs= 3852 mg/kg bw) and percutaneous route
(LDso > 2000 mg/kg bw) and of moderate toxicity via ilati@n (LCso = 2.43 mg/L/4h). Following
inhalation increased lung weights were noted indiagedents, indicating pulmonary irritation and
respiratory failure caused by oedema. Three cddegloonephrosis, four cases of enlarged

cervical lymph nodes and one case of hepatic nodeie observed in the decedents after exposure
via inhalation.
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4.2.2 Comparison with the CLP criteria

The criteria for classification with acute toxic imhalation category 4 is fulfilled. The lkgvalue
of 2,43 mg/L/4h is > 1 but < 5 (dust/mist), and tsebe criteria for classification in category 4.
4.2.3 Conclusions on classification and labelling

According to Regulation (EC) No 1272/2008 (CLP)azbphene should be classified as:
Acute toxic, Category 4 H332: Harmful if inhaled

RAC evaluation of acute toxicity

Summary of the Dossier submitter’s proposal

According to the DS, Chlorophene was of low acute toxicity by the oral and dermal routes
(LDsp = 3852 mg/kg bw and LDsg > 2000 mg/kg bw, respectively) and of moderate acute
toxicity via the inhalation route (LCsq = 2.43 mg/L/4h). The criteria for classification for
acute toxicity by inhalation as Acute Tox. 4 was fulfilled (1 < LCsg < 5 mg/L/4h for dusts
and mists).

Comments received during public consultation
Four Member State Competent Authorities (MSCA) and one Industry source responded
during the public consultation, all of whom agreed with the classification proposal.

Assessment and comparison with the classification criteria

RAC agrees with the DS that classification is required for acute inhalation toxicity of
chlorophene. The available data show that the mean LCsq value for male and female
Sprague-Dawley rats combined is 2.43 mg/L/4h. This finding is in accordance with the
criteria for classification as Acute Tox. 4 (H332) for dusts and mists (1 < LCsq < 5 mg/L).

The LDso reported in an acute oral toxicity test Sprague-Dawley rats was 3852 mg/kg for
males and females combined, which is above the guidance value for classification by the
oral route (Acute Tox. 4, H302: 300 < LDsg < 2000 mg/kg). The LDsy reported in an
acute dermal toxicity test in male and female Sprague-Dawley rats is also above the
guidance vale for classification by the dermal route (Acute Tox. 4, H312: 1000 < LDsg <
2000 mg/kg).

Therefore, RAC agrees with the DS that the data support no classification for acute
toxicity by the oral or dermal routes and classification of chlorophene as Acute Tox. 4
by the Inhalation route (H332 - harmful if inhaled).

4.3 Specific target organ toxicity — single exposure 80T SE)

4.3.1 Summary and discussion of specific target organ tacity — single exposure

No significant or severe toxicity to a specific angin the absence of lethality was observed ineacut
oral, inhalation or dermal toxicity studies in amilsm Additionally, no acute organ toxicity was
observed in short-term or long-term studies.
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4.3.2 Comparison with the CLP criteria
The observed effect in the relevant animal studiehlorophene does not meet the CLP criteria for
classification for specific target organ toxicitigea single exposure.

4.3.3 Conclusions on classification and labelling

No classification proposed.
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RAC evaluation of specific target organ toxicity — single exposure (STOT
SE)

Summary of the Dossier submitter’s proposal

No significant or severe toxicity to a specific organ (in the absence of lethality) was
observed in acute oral, inhalation or dermal toxicity studies in animals. In addition, there
was no organ toxicity observed during the first days of dosing in short-term or long-term
studies. Therefore, no classification for specific target organ toxicity after a single
exposure was proposed by the DS.

Comments received during public consultation
No comments were received during the public consultation.

Assessment and comparison with the classification criteria

Classification for specific target organ toxicity following a single exposure (STOT SE 3), is
primarily based on human evidence with data from animal experiments providing support
in a weight-of-evidence assessment. The criteria for classification as STOT SE 3 for
respiratory tract irritation include effects on the lungs which adversely alter human
function for a short duration after exposure and from which humans may recover in a
reasonable period of time without leaving significant alteration of structure or function.
Specifically, animal studies may provide information in terms of clinical signs of toxicity
and histopathology (e.g. hyperaemia, oedema, minimal inflammation, thickened mucous
layer) which are reversible.

Following an acute toxicity study by the inhalation route, it was noted that decedents had
increased lung weights indicative of pulmonary inflammation and respiratory failure
caused by oedema. Whilst these effects might be indicative of severe respiratory tract
irritation, they only occurred in decedents and there was no indication of such effects in
surviving animals. As concluded by the DS, there was no other significant or severe
organ toxicity in the acute toxicity studies.

Therefore, as the pulmonary effects occurred in the presence of lethality and there were
no other significant or severe organ toxicity noted, RAC agrees with the DS that no
classification for STOT SE is warranted.

4.4 [rritation

4.4.1 Skin irritation

Summary table of relevant skin irritation studies:

Table 10: Skin irritation by chlorophene

_ Average score 24, 48, 72 h .
Species Method Reversibility | Result Reference
Erythema Oedema
Rabbit OPPTS 2.89 4.00 Yes Skin Irrit. 2 Confidential,
870.25000] H315 Causes skin2000
OECD 404 irritation A6_1_4(1)
KEY
STUDY
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Rabbit OOECD 404 1.22 0.22 Yes Moderately Confidential,
Non-GLP irritating, 1983d
exfoliation, eschar
formation
Rabbit No Guideline 4.00 2.25 Yes Strongly irritating | Confidential,
Non-GLP (48 h only) (48 h only) 1983 a‘

Table 11: Skin irritation (individual scores) of chorophene (confidential, 2000 /A6_1 4(1))

. Rabbit no.
Obsenvation | 05790 FO5791 F05792
Erythema Oedema Erythema Oedema Erythema Oedema

4h 2b 4 2 4 2b 4

24 h 2b 4 2b 4 2b 4

48 h 3b 4 2b 4 2b 4
72h 4n 4 4n 4 4n 4

96 h 4n 4 4n 4 4n 4
2"492”4;6‘1”?2 130 4.0 3.0 4.0 2.7 4.0
Reversibility | Yes Yes Yes Yes Yes Yes
Avg time for 1514 14d 14d 14d 14d 14d
b blanching
n necrotic appearance

4.4.1.1 Summary and discussion of skin irritation

Chlorophene caused strong irritation on the skinabbits with strong erythema and oedema. The
key study was performed according tof OECD guidef04.

4.4.1.2 Comparison with the CLP criteria

Classification proposal according to Regulation EX22/2008: Skin irritant category 2

The criteria for classification with skin irritatiacategory 2 is fulfilled;

Mean value of 2,3 -< 4,0 for erythema/ eschar or for oedema in at I@ast 3 tested animals
from gradings at 24, 48 and 72 hours after patamaogal or, if reactions are delayed, from grades
on 3 consecutive days after the onset of skin i@ast

4.4.1.3 Conclusions on classification and labelling

Chlorophene was tested on the skin of rabbitsaused strong irritation on the skin with strong
erythema and oedema. The overall results fulfildfteria of Directive 2001/59/EC and Regulation
(EC) No 1272/2008 (CLP) for classification as angkiitant:

Skin Irrit Cat 2. H315: Causes skin irritation
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4.4.2 Eye irritation

Summary table of relevant eye irritation studies:

Table 12: Eye irritation of chlorophene

Average score 24, 48, 72 h ReversibilifyResult Reference
Species Method ) Conjunctiva
Cornea | Iris -
Redness | Chemosis
Rabbit |[JOECD 405 2.78 0.89 2.67 1.78 No |[Eye Dam1 Confidential,
Non-GLP H318 1983e
Causes serious{A6_1_4(2)
eye damage |KEY
STUDY
Rabbit [No Guidelin¢, 1.50 1.33 2.17 2.00 Yes Irritating Confidential,
Nor-GLP 1983
Table 13: Eye irritation of chlorophene (confidental, 1983e / A6_1_4(2))
Cornea Iris Conjunctiva
Redness Chemosis
Score (average of animals investigated) Oto4 Oto2 Oto3 Oto4
1lh 1.67 0.00 1.00 2.00
24 h 2.33 0.67 2.00 1.67
48 h 3.00 1.00 3.00 1.67
72 h 3.00 1.00 3.00 2.00
Average 24 h, 48 h, 72 h 2.78 0.89 2.67 1.78

Table 14: Eye irritation, individual data of chlorophene (confidential, 1983e / A6_1_4(2))

Observation time

Rabbit nr SP 353 M

Conjunctiva
Cornea Iris Redness Chemosis
1lh 1 0 1 2
24 h 2 1 2 2
48 h 3 1 3 2
72 3 1 3 2
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Observation time| Rabbit nr SP 354 M
Conjunctiva
Cornea Iris Redness Chemosis
1h 2 0 1 2
24 h 3 0 2 2
48 h 3 1 3 2
72 3 1 3 2
Observation time| Rabbit nr SP 356 M
Conjunctiva
Cornea Iris Redness Chemosis
1h 2 0 1 2
24 h 2 1 2 1
48 h 3 1 3 1
72 3 1 3 2

4.4.2.1 Summary and discussion of eye irritation

Chlorophene caused significant irritation of the @y tests on albino rabbits (confidential, 1983e /
A6 _1 4(2)). Lesions of cornea and iris as well asjunctival redness and chemosis, all of which
persisted until the end of the observation peneoete noted.

The study was terminated 72 h after treatmengint lof the deteriorating condition of the treated
eyes, especially the corneae. It was consideredigpaificant resolution of the treatment effects
was most improbable within the period of extendesenvation allowed by the OECD test method.

The study was performed according to OECD 405. fdifmal GLP compliance statement (GLP
was not compulsory during the conduct of study) aaplied, but there was a signed QAU
statement.

4.4.2.2 Comparison with the CLP criteria
Classification proposal according to Regulation EX22/2008: Eye dam. Cat 1,

The criteria for classification with eye damagéuiilled;

If, when applied to the eye of an animal, a sub=stgaroduces: — at least in one animal effects on
the cornea, iris or conjunctiva that are not exgektto reverse or have not fully reversed within an
observation period of normally 21 days; and/ or Heast in 2 of 3 tested animals, a positive
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response of: — corneal opaciy3 and/or — iritis > 1,5 calculated as the meanresofollowing
grading at 24, 48 and 72 hours after installatidrtlre test material.

4.4.2.3 Conclusions on classification and labelling

Chlorophene produced ocular irritation characteribg diffuse opacity or translucency of the
whole visible corneal surface, injection of the jomctival blood vessels and eversion of the eyelids
due to moderate chemosis. Positive irritation teastwere observed in all animals.

Irritation responses of the treated eyes and adffects of treatment became more marked at each
subsequent examination and culminated in a statsewére ocular irritation four days after
treatment. The study was terminated 72 h aftetrtreat due to animal welfare and reversibility
was not expected.

Chlorophene should be classified as:

Eye dam. Catl, H318: Causes serious eye damage adowg to Regulation (EC) No
1272/2008 (CLP).

RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

Three studies were summarised in the CLH report. The key study was performed
according to OECD Test Guideline (TG) 404. Chlorophene caused strong irritation on the
skin of rabbits characterised by severe erythema and oedema. According to the DS, the
overall results demonstrated that chlorophene fulfilled the criteria for classification as
Skin Irrit. 2.

Comments received during public consultation

Four MSCA and Industry agreed with the classification proposal. One MSCA requested
more information on the nature of the necrotic appearance of the skin observed in one of
the available studies.

Assessment and comparison with the classification criteria

Two of the three available studies followed OECD TG 404 without major deviations. The
most recent study (dated 2000) showed that chlorophene caused mean erythema and
oedema scores of 2.89 and 4.00 respectively (24, 48 and 72 h) in all three rabbits. The
effects observed were reversible within 14 days for 2/3 rabbits and within 21 days for 1/3
rabbits. At 72 and 96 h, the study authors noted that the erythema had a necrotic
appearance in all three rabbits During the public consultation the DS detailed
observations at timepoints beyond 96h (see “Supplemental information - In depth
analyses by RAC” in the background document (BD); Annex 2). At 14 and 21 days all
animals were described as having “scar-like tissue”.

However, a clear corrosive response indicating visible necrosis through the epidermis and
into the dermis was not described in any animal following exposure to chlorophene.
Therefore, the results of this study are considered consistent with the classification
criteria for skin irrit. 2 since both mean erythema and oedema scores were above 2.3,
but not greater than 4.0.

The second study (dated 1983), which followed a method similar to OECD TG 404, non-
GLP, observed average scores for erythema and oedema of 1.22 and 0.22 respectively.
Chlorophene caused exfoliation and eschar formation but these effects were considered
reversible. The result of the study showed that chlorophene was moderately irritating to
the skin but the mean scores did not fulfil the criteria for classification for skin irritation.
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The third study provided (also dated 1983) was not carried out according to OECD TG
404 or GLP. Irritancy scoring for erythema and oedema was only given for the 48 h
timepoint, with scores of 4 and 2.25, respectively. Chlorophene was determined to be
strongly irritating in this study but effects observed were considered reversible. No
classification can be determined from this study as there was no scoring given for the 24
or 72 h timepoints.

Additional information on the skin irritant potential of chlorophene can be taken from the
skin sensitisation studies (see below). Briefly, the results of several Buehler tests
indicated that the irritancy of chlorophene to the skin of Guinea pigs was influenced
greatly by the solvent used for application. However, in one study, moderate to strong
erythema reactions were observed at the sites treated with 10 % w/v chlorophene
mixture during the induction phase. This supports the RAC opinion that chlorophene
should be classified as a skin irritant.

RAC concludes that the criteria for classification are fulfilled in at least 2/3 tested
animals. The mean values for erythema or oedema were within the guidance range of
>2.3 - < 4.0 from grading at 24, 48 and 72 h after patch removal.

RAC also concludes that classification as Skin Corr. 1 is not justified on the basis that the
damage seen in skin tests with rabbits did not show clear, reproducible signs of
corrosivity and was found to be reversible within 21 days.

Therefore, RAC agrees with the DS that the data support the classification of
chlorophene as Skin Irrit. 2 (H315).

Supplemental information - In depth analyses by RAC

The table below provides a summary of individual skin irritation scores, compiled by RAC
using additional information provided by the DS after public consultation.

Table. Summary of individual skin irritation scores in rabbits from one study (2000)

Individual Scores for 3 rabbits
Observation time Erythema Oedema
24 h 2b, 2b, 2b 4,4, 4
48 h 3b, 2b, 2b 4,4, 4
72 h 4n, 4n, 4n 4,4, 4
96 h 4n, 4n, 4n 4,4, 4
7d 4x, 4%, 4e 3,2,4
14 d id,s, Os, Os 0,0,0
21d 0Os, Os, Os 0,0,0
Mean (24 - 72 h) 3,2.7,2.7 4,4, 4
Reversibility Yes - within 21 Yes - within 14
days days

b = blanching

d = desquamation

e= eschar

n = necrotic appearing area
s = scar-like tissue
x = exfoliation
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4.5 Sensitisation

4.5.1 Skin sensitisation
Summary table of relevant skin sensitisation studie

Table 15: Skin sensitisation data for chlorophene

Species Method Number of ammal; sensitised/ Result Reference
total number of animals
Guinea pig | Buehler Test 24 h: 15/20 Skin sensitising | Confidential,
OPPTS 870.2600 48 h: 18/20 Cat 1A 2001
an allergic KEY STUDY
reaction
Guinea pig | Buehler Test 9/20 Sensitising Confidential,
OECD 406 2002
Guinea pig | Klecak Test 0/24 Not sensitising Confidential,
No guideline 1986

4.5.1.1 Summary and discussion of skin sensitisation

Chlorophene was tested for its skin sensitisatiotential in Buehler and Klecak tests on Guinea
pigs. The first Buehler test (confidential, 20046 _1_5) used 10% and 5% solutions (10 % was the
induction dose) of chlorophene in propylene glywbkreas the second Buehler study (confidential,
2002) featured induction and challenge concentnatad both 50% in polyethylene glycol 400.

In the Buehler test by Glaza moderate to strongherga reactions were observed at the sites
treated with the 10% w/v mixture during the indontiphase. Subcutaneous haemorrhaging,
blanching, and/or necrotic appearing areas wee @served within the induction sites of all test
animals.

After the challenge with the 5% test substance unet19 out of 20 of the test compound group
showed very faint to moderate redness. Subcutankeaeisiorrhaging, desquamation or fissuring
was also observed within the challenge sites o#sB animals. Very faint to faint erythema was
observed in 2 of the 10 naive control animals afteallenge.

4.5.1.2 Comparison with the CLP criteria

According to the criteria mentioned in the RegualiatNo 1272/2008 on CLKF> 60 % responding
at > 0,2 % to 20 % induction dogehe substance should be classified for skinigsason,
category 1A: H317 May cause an allergic skin reac(strong potency on basis of the Buehler
Occluded Patch Test).

4.5.1.3 Conclusions on classification and labelling

Based on the positive outcome of two Buehler testwrophene should be classified as:

Skin sensitisation, category 1A with H317: May cawesan allergic skin reaction according to
Regulation (EC) No 1272/2008 (CLP)
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4.5.2 Respiratory tract sensitisation

4.5.2.1 Non-human information:

No information available.

4.5.2.2 Human information:

No information available.

4.5.2.3 Conclusions on classification and labelling

There are no human or animal data indicating seasin following inhalation, thus classification
is not warranted.

RAC evaluation of skin sensitisation

Summary of the Dossier submitter’s proposal

The DS summarised three studies in the CLH report. Chlorophene was tested for its skin
sensitisation potential in two Buehler tests (dated 2001 and 2002, respectively) and one
open epicutaneous test (Klecak test) on guinea pigs (dated 1986). The classification
proposal was based on positive outcomes from the two Buehler tests. In the 2001 study,
after induction using 10% chlorophene solution, a challenge dose of 5% chlorophene
solution was applied to the animals. Out of 20 animals tested, 19 showed faint to
moderate redness. Classification with Skin Sensitisation Category 1A (Skin Sens. 1A;
H334) was proposed by the DS on the basis of = 60% of animals responding at > 0.2%
to < 20% induction dose.

Comments received during public consultation

Four MSCA commented on the proposed classification: three supported Skin Sens. 1A
(H317); one requested more information and expressed doubts about the proposal. One
of the MSCAs supporting the proposal commented that the observation of = 60%
respondents in the Buehler test dated 2001 following induction at a topical concentration
between 0.2 and 20% supported their position due to the poor and possibly unreliable
study. Specifically, the 10 % concentration of chlorophene used at induction was too high
as it caused moderate to strong erythema during induction and also subcutaneous
haemorrhaging, blanching and necrotic appearing areas in test animals. This MSCA
pointed out that the Buehler test guideline recommends that the concentration of the test
substance at induction should be the highest to cause mild irritation. This MSCA
requested more details of the 2002 Buehler test, in which it had apparently been
reported that 45% of test animals (9/20) had skin reactions when tested with 50%
chlorophene at induction and challenge, suggesting that a classification as Skin Sens. 1B
might be more appropriate.

The manufacturer of chlorophene proposed Skin Sens. 1B; H317. In support of this, they
provided a critical assessment of the two Buehler tests and the open epicutaneous test
summarised in the CLH report. They also provided details of a third Buehler test on
chlorophene (dated 2005), two further Buehler tests on disinfectant formulations that
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included chlorophene, a ranking of chlorophene as a skin sensitiser made by the German
Federal Institute for Risk Assessment, and a brief summary of several human studies.
The additional data are summarised in the BD (Annex 2).

Although the DS initially proposed the classification Skin Sens 1A, based on a response
rate in a Buehler test of >60% at > 0.2 to 20% induction dose, this position changed in
light of the comments and additional data received during the public consultation. In
response to the public consultation, the DS commented that the classification Skin Sens 1
(H317) now seemed the most appropriate, i.e. without any sub-categorisation. They
agreed that the results of the two Buehler tests included in the CLH report had to be
interpreted with care as the dose selection at induction and challenge had been
inappropriately high.

Additional key elements

During public consultation, further useful information was provided by the manufacturer
of chlorophene. The data are summarised below.

1. Animal data

Buehler test (2001): solvent used was propylene glycol; the concentrations used for
induction (10%) were too high and caused moderate to strong irritation with necrotic-
appearing areas of skin. The third induction consequently was performed at a different
site, although strong erythema also occurred possibly as a consequence of arising excited
skin syndrome, also termed angry skin syndrome (Anderson and Maibach, 1980%), a
symptom of nonspecific hypersensitivity related to the experimental conditions. Industry
argued that the position on classification should not be based on this study alone, but on
a weight of evidence taking into account all available studies.

Buehler test (2002): solvent was polyethylene glycol 400, resulting in a lower irritant
potential of the test substance such that 50% chlorophene was used for both induction
and challenge. Slight irritation was observed after the third induction in 7/20 animals. At
challenge, slight to moderate effects were induced in 45 % of animals (9/20). The results
of this study would fall into category 1B for classification (= 15 % of animals responding
to > 20 % topical induction dose).

Buehler test (2005): this test was not included in the CLH report. Chlorophene was
applied in a concentration of 0.5% in ethanol/water (80/20) for induction. For challenge,
a concentration of 0.25 % in acetone was used. After challenge, faint erythema was
observed (score 0.5) in 4/10 animals and also 2/10 control animals. Strictly, the results
of this study place chlorophene in category 1B (= 15% to < 60% responding to >0.2% to
< 20% topical induction dose). Industry also commented that the doses used in this
study might have been too low to accurately detect skin sensitisation.

Open epicutaneous test (Klecak test) (1986): guinea pigs were treated with 1, 3 or 10 %
chlorophene in propylene glycol. After the first 5 days of treatment the concentration of
the 10 % group was reduced to 3 % and the treatment area was changed due to strong
cumulative skin effects (similar to observations in the Buehler 2001 study: erythema,
oedema and encrustation in all animals). After challenge with 0.3%, 1% and 3%
chlorophene, no skin sensitising effects were observed. Therefore, chlorophene would
not be classified for skin sensitisation on the basis of this study.

Two further Buehler tests (1998): guinea pigs treated with two disinfectant formulations
containing concentrations of 1% and 0.2% chlorophene, respectively. The results were
negative. Industry concluded that whilst these results did not provide a case for a lack of
skin sensitisation of chlorophene, they might add to the weight of evidence that the
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substance is not a strong sensitiser.

2. Human data (none of which was included in the CLH report; references cited in full by
industry)

Dohn (1980): 1 of 221 patients reacted positively to 25% chlorophene in water.

Rothe et al (1993): 7 of 371 people with a suspected contact dermatitis towards
disinfectants reacted positively to pure chlorophene.

Sonnex and Rycroft (1986): case study of a person who reacted positively to 1%
chlorophene, whereas of the 50 control subjects 47 did not show any reaction to
chlorophene and 3 showed mild irritant reactions only.

Kahn et al. (1970): 3 of 13 people reacted positively to chlorophene as well as to two
other
phenolic constituents tested, indicating that cross-hyperactivity can occur

3. Assessments by other bodies

Schlede et al. (2003): In a potency ranking of 244 substances performed by an expert
group on skin sensitisation at the German Federal Institute for Risk Assessment (BfR),
chlorophene was judged as a substance with ‘insignificant or questionable allergenic
effect’ (Category C).

Assessment and comparison with the classification criteria

RAC is of the opinion that the weight of evidence is sufficient to justify classification of
chlorophene as a sensitiser. The available data are summarised in the table below .

Table. Summary of skin sensitisation data

Test (date) Result Observations and conclusions

Buehler (2001) Positive Induction and challenge doses gave a
significant irritant response. Although >
60 % of animals were described as
sensitised at 24, 48 and 72 h following
induction with 10% chlorophene, it is
unclear how this was influenced by the
irritant nature of the treatment. Potency
cannot be assessed reliably from this
study.

Buehler (2002) Positive A response rate of 45% (9/20) was seen.
With a different solvent employed to that
in the 2001 study, chlorophene was less
irritating and a 50% concentration was
used at induction and challenge. The
result suggests moderate potency (>=
15% sensitised at > 20% induction
concentration), but a higher potency
cannot be excluded from this result.
Buehler (2005) Positive Only 10 animals per dose group were
used. After challenge, very faint erythema
was seen in 4/10 and 2/10 treated and
control animals, respectively. This is a
positive result (20% response rate), but
not sufficient to indicate high potency
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(>60% response rate). The induction
dose of 0.5% led only to very faint
desquamation in Y2 animals in a dose-
range finding study, whereas 1%
produced a response in all animals. It
cannot be discounted that a 1% induction
concentration would have produced a
more potent response; higher potency
cannot be excluded from this result.

Klecak (1986) Negative Not a guideline study. The negative result
at least adds support to the view that
chlorophene is not a potent skin
sensitiser.

Human data from | Positive The available information from clinical

clinical tests in tests shows that chlorophene has

people already potential to elicit skin sensitisation
sensitised reactions in people. However, the

information is limited and does not include
any useful quantitative information on
induction exposure or potency.

The 3 positive Buehler tests each have shortcomings, but collectively they provide a
sufficient basis for classification of chlorophene as a skin sensitiser. However, the data
are insufficient to justify classification of chlorophene as a potent skin sensitiser. The
original proposal was based on the results of the Buehler test conducted in 2001 and it is
now clear that the test concentrations used in the induction and challenge phases of this
study were too high. Accordingly, the study cannot be used to provide a reliable estimate
of potency. Similarly, the results do not provide an unequivocal profile of moderate
potency - as discussed in the Guidance on the Application of the CLP Criteria (version 4:
November 2013), sufficient information is not available to exclude the possibility of
chlorophene being a strong sensitiser.

RAC is of the opinion that chlorophene should be classified as Skin Sens. 1
(H317: May cause an allergic skin reaction).

4.6

Repeated dose toxicity

Summary table of relevant repeated dose toxiciigties:

Table 16: Subacute, subchronic, and chronic toxigit of chlorophene

Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
Oral, 16 days Rat 0, 62.5, Absolute and relative kidney | LO(A)EL = 125 | Sendelbach,
gavage| JOECD | F344 125, 250, | weights were significantly mg/kg bw/ day | 1982a
407 3+9 500, 1000 | increased in males at125 NO(A)EL = A6 3 1
Non-GLP | 5/sex/group | mg/kg mg/kg bw/day and in females| 62.5 mg/kg bw/ | KEY
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Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of

applicatio

n

bw/day at 500 and 1000 mg/kg day STUDY

Once bw/day. Absolute and relative

daily, liver weights were

5 significantly increased in

days/week | males at 250 mg/kg bw/day
and in females at 1000 mg/kg
bw/day.
At > 250 mg/kg bw/day:
absolute and relative thymus
weight was decreased in
females.
At > 500 mg/kg bw/day:
absolute and relative thymus
weight was decreased in males.
Mild to moderate nephropathy
was observed in all animals of
the 1000 mg/kg bw/day group.
The incidence and severity
increased with dose (incidence:
62.5 mg/kg 1/10; 125 mg/kg
2/10; 250 mg/kg 2/10; 500
mg/kg 7/10). Myocardial
degradation was observed in
8/10 rats of the 1000 mg/kg
bw/day group. Two females in
the 1000 mg/kg bw/day-group
died during the study.

Oral, 16 days Mouse 0, 62.5, Absolute and relative liver LO(A)EL = 250 | Sendelbach,
gavage| JOECD | B6C3R 125, 250, | weights were increasedat mg/kg bw/ day | 1982b
407 3+9 500, 1000 | 250 mg/kg bw/day in females| NO(A)EL = 125
Non-GLP | 5/sex/group | mg/kg and at 500 mg/kg bw/day in | mg/kg bw/ day

bw/day male mice. At 500 and 1000

Once mg/kg bw/day nephropathy

daily, was observed in some mice.

5 No changes in relative kidney

days/week | weight were reported. At 100(
mg/kg bw/day: 3 males and 5
females died.

Oral, 21 days Dog 0, 3, 10, At 100 mg/kg bw/day; lower | LO(A)EL = Confidential,

capsule| No Beagle 30, 100 overall body weight gain. 100 mg/kg bw/ | 1973a
guideline | J+9 mg/kg Two of three male dogs at 30| day
Non-GLP | 3/sex/group.| bw/day mg/kg bw/day and one of five| NO(A)EL =
In 100 Once at 100 mg/kg bw/ day died | 30 mg/kg bw/
mg/kg daily, during the study day
bw/day 7
group: 5 days/week
males, 1
female

Dermal | 5 day Rabbit 2.4, 60, No systemic effects. Systemic Confidential,
dose- NZW 125, 500 Local reactions Comprised effects: 1984
finding 3+9 mg/kg erythema, oedema, atonia anfl NO(A)EL = 500
IS\ItUdy 1/sex/group gw/day. discolouration of the skin. mg/kg bw/ day

0 nce




ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
guideline daily, Slight to moderate skin effects (highest dose)
6 h/day, 5 | (erythema) at 1% and 2,5%
gays. o4 Ctr;]IorO[l:)he(rjlgati_r|1I 5(;)% \{/v Local effects:
roup 2.4 | ethanol in distilled water. _
mg/kg Moderate to severe skin effectsLO(A)EL =1%
bw/day (erythema, atonia, oedema) NO(A)EL =
and 60 was observed &t 5%. 2,5%
mg/kg Chlorophene in
bw/day 50% v/v ethanol
animals in distilled
sacrificed water
at day 6
and the
remaining
animals
sacrificed
at day 8
Dermal| 4 weeks | Rabbit 1,5,25 No systemic effects. Systemic Confidential,
US-EPA | NZW mg/ kg At 25 mg/kg bw/day local skin effects: 1989
82-20 3+Q bw/day effects were observed NO(A)EL = 25
OECD 7/sex/group | Once (erythema, atonia, mg/kg bw/ day
410 daily, discoloration). Occasional (highest dose)
? h/day animals treated with 5 mg/kg
bw/day displayed slight to Local effects:
days/week | moderate skin effects LO(AEL = 5
mg/kg bw/day
NO(A)EL =1
mg/kg bw/day
Dermal| 3 weeks | Rabbit 0, 4, 20, A total of 14 animals died Systemic effecty Confidential,
US-EPA | NZW 100 mg/kg | during the treatment period (4 based on kidney 1985
8.220 3+ bw/day mg/kg 2 §)/14; lesions: A6_3_2(1)
OECD 7/sex/group | Once 4 mg/kg 2¢)/14; LO(A)EL= 100 | kEY
410 daily, 20 mg/kg 5(F+2%)/14; 100 mg/kg bw/day | STUDY
6 h/day mg/kg 5(3+22)/14). Kidney NO(A)EL = 20
7 and liver lesions were rather mg/kg bw/ day
days/week | more common among

decedents which had been
treated with chlorophene. A
higher number of female
rabbits had kidney lesions at
the time of death (dead/killed
during treatment period +
sacrificed at the end of the
study) in the highest dose
group, and there were a
tendency towards more sever|
kidney lesions in the 100
mg/kg bw/day group compare
to the control group. At 100
mg/kg bw/day Alkaline
phosphatase (ALP) was

Local effects:
LO(A)EL = 20
mg/kg bw/day
NO(A)EL = 4
mg/kg bw/day

significantly decreased in
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Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
females. Local reactions to
treatment with chlorophene
were observed & 20 mg/kg
bw/day.
Dermal| 3 weeks | Rabbit 0, 10, 40, | A dose-dependent increase inSystemic Confidential,
0OEcD | HC:NzZw 160 mg/kg | histopathological changes in | effects: 1985
410 3+9 bw/day the kidneys was observed in | LO(A)EL =40 | A6_3_2(2)
5/sex/group | Once females treated with 40 mg/ kg bw/day | KEY
daily, mg/kg bw/day. The c_hanges NO(A)EL = 10 | STUDY
6 h/day included tubular calcinosis, mglkg/ day
5 tubular proliferation and
days/week | cellular infiltration.Absolute
and relative liver weights were STOT RE1
significantly decreased in H372: Causes
females at 160 mg/kg bw/day damage
At 160 mg/kg ALP was to
reduced in males and females. kidneys
Local reactions to treatment through
were observed in all animals prolonge
treated with> 40 mg/kg dor
bw/day. One male control + repeated
two females (one control and exposure
one low-dose) were Kkilled in
extremis. Local effects:
LO(A)EL =40
mg/kg bw/day
NO(A)EL = 10
mg/kg bw/day
Oral, 95 days Rat 0, 30, 60, | Increased absolute and relativedO(A)EL = National
gavage| JOECD | F344/N 120, 240, | kidney weights and reduced | 120 mg/kg Toxicology
408 10/sex/grou 480 mg/kg | absolute and relative thymus | bw/day Program
P bw/ day weights at> 240 mg/kg based on dose- | Technical
Once bw/day in females and at 480| related Report
daily, mg/kg bw/day in males and | significantly Series No.
5 females. increased 424 (1994)
days/week | There seems to be a dose- | incidence of 6_4 1(1)
related increase in incidence | nephropathy and gnd
and severity of nephropathy in dose-related
male rats at> 30 mg/kg increased Birmnbaum et
bw/day, although the severity| severity of al. 1986
of the nephropathy was nephropathy "
minimal to mild at these doses.
At higher doses the severity of — KEY
nephropathy increased (mild toNO(A)EL 60 STUDY

moderate grade) in the 240

mg/kg bw males and in the 480

mg/kg bw males and females

The incidence of nephropathy
was significantly increased in
male rats at- 120 mg/kg

bw/day as stated in Birnbaum

et al., 1986 (in the Discussion).
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Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
These findings could be
interpreted to be of limited
significance since Fischer 344
male rats spontaneously
develop nephropathy (Dixon et
al., 1995). However, very few
of the concurrent vehicle
controls animals in the current
study did develop nephropathy
(1/20 males) during the study
Historical control data
supporting an assumption for
non-significance are not
provided.
Oral, 95 days Mouse 0, 30, 60, | No effects on final body weightNO(A)EL = National
gavage | HOECD |B6C3R 120, 240, |or body weight gain were 480 mg/kg Toxicology
408 10/sex/group 480 mg/kg | observed. No treatment-relatedow/day (highest | Program
bw/ day clinical findings or gross dose) Technical
Once daily, | lesions. Report Serieg
5 No. 424
days/week (1994)
A6_4 1(1)
Oral, 95 days Mouse 0, 500, 650, Survival decreased with LO(A)EL = National
gavage | HOECD |B6C3kR 800, 1000 |increasing doses from 500 500 mg/kg Toxicology
408 10/sex/group mg/kg bw/ | mg/kg bw/day in females and | bw/day (lowest | Program
day from 650 mg/kg bw/day in dose) Technical
Once daily, | males. Decreased body weightNO(A)EL = NA | Report Series
5 gain at> 500 mg/kg bw/day in No. 424
days/week | males. Absolute and relative (1994)
kidney weights were reduced at
> 500 mg/kg bw/day in males. A6_4_1(1)
Absolute and relative liver
weights were significantly
increased in females at500
mg/kg bw/day and in males at
800 mg/kg bw/day.
Oral, 90 days Dog 0, 10, 30, | At 200 mg/kg bw/day: body | LO(A)EL =30 | Confidential,
capsule| JOECD | Beagle 100, (200) | weight was decreased (group| mg/kg bw/ day | 1973b
409 3+9 mg/kg was discontinued after 14 NO(A)EL = A6_4 1(2)
Non-GLP | 4/sex bw/day days). Reduced body weight | 10 mg/kg bw/ | KEY
Once gain was observed at 100 day STUDY
daily, mg/kg/day. Absolute kidney
7 weights were significantly
days/week | increased in males at 100

mg/kg bw/day. Relative kidne
weights were significantly
increased in males at30
mg/kg bw/day and in females

at 100 mg/kg bw/day. Relative

liver weights were
significantly increased in
males at 10 mg/kg bw/day

154
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Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
and in females & 30 mg/kg
bw/day. Urinalysis showed
that specific gravity was
significantly reduced at 100
mg/kg bw/ day in both sexes
after 90 days.
Oral, 16-week |Rat 0, 150, 500, At 3000 ppm, i.e. 254.4 mg/kgl LO(A)EL = Confidential,
diet dose- 3 1500, 3000 | bw/day: body weight 254.4 mg/kg bw/| 2005
finding 5/group ppm day
study ad libitum NO(A)EL =115
No 0o, 10.6, mg/kg bw/ day
guideline 39.4,115.4,
Non-GLP 254.4 mg/
kg bw/day
Oral, 13 weeks |Rat 0, 30, 60, |Severe, time- and dose-relatedLO(A)EL= National
gavage | 65 weeks | F344/N 120 mg/kg | nephropathy was observed, |30 /120 mg/kg | Toxicology
2 years 3+Q bw/day @) |occurring as early as after 3 bw/day (/2) Program
US-EPA | 50/sex 0, 60, 120, | months (females, not possible| {95504 on severityTeChnical
83-2 3-and 15- | 240 mg/kg | evaluate the males due to high nephropathy Report Serieg
OOECD |month bw/day @) |spontaneous incidence of and increased | N0-424
453 interim Once daily, | nephropathy). The severity of kidney weight (1994)
sacrifice: 5 the nephropathy was A6 5+6 7
10/sex each | days/week | significantly increased in a _ KEY
time- and dose-dependent NO(A)EL= STUDY
manner both in males and | NA*/ 60 mg/kg
females, with males as the mgdfiw/day /%)
sensitive sex. The severity of | based on severity
nephropathy was significantly | of nephropathy
increased at 30 mg/kg (males) and increased
and 120 mg/kg (females) at 65 kidney weight
and 104 weeks. In male rats | *Not applicable
dosed for 104 weeks secondarygue to effect on
hyperparathyroidism developgdowest tested
Both males and females showe@pse
time- and dose-dependent
increases in their relative
kidney weights, with males as
the most sensitive sex' (30
mg/kg bw/day,Q 120 mg/kg
bw/day, at 2 years). Similarly,
time- and dose-dependent
increases in heart weight wereg
also observed{ 30 mg/kg
bw/day,? 120 mg/kg bw/day,
at 2 years).
Oral, Two- Rat 0, 60, 180, | A significant and dose-related| LO(A)EL: 60 Confidential,
gavage | generation| Wistar 540 mg/kg | decrease in terminal body mg/kg bw in 2008
study (HsdCpb: bw/day weight was observed in P malesiales (kidney | A6 8 2(3)
OECD 416/ WU at> 180 mg/kg bw/day and in | effects) (KEY
conventional 3+ 10 F1 males at 60 mg/kg bw/day} NO(A)EL: NA | STUDY for
ly bred) weeks pre- Reduction in body weight gain due to effectat |3.g
30/ mating, 2 during gestation was observed |gwest dose Reproductive
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Route | Duration | Species, Dose Results LO(A)EL Reference
of study, | Strain, levels, NO(A)EL
Method, | Sex, Frequenc
Guideline | no/group y of
applicatio
n
sex/group wks mating in dams at 540 mg/kg bw/day In toxicity*®)
period the P generation and at 180 and
540 mg/kg bw/day in the F1
Q:10 generation. Treatment-related
weeks pre- | kidney effects (nephropathy,
mating, dilated tubules, basophilic
through-out| tubules and lymphocytic
gestation | infiltration) were observed in A
and and F1 males &t 60 mg/kg
lactation bw/day and P and F1 females|at
540 mg/kg bw/day.
Oral |13 weeks | Mouse 0, 120, 240, At 2 years the absolute kidney | o(A)EL : 120 | National
gavage |65 weeks |B6C3R 480 mg/kg | weights of high-dose males | .\ hy/day | Toxicology
2years. |d+Q bw/day were lower than those of the based Program
US-EPA | 50/sex Once daily, | controls at the 3-month interim Pased on Technical
83.2 3-month and! 5 evaluation. Absolute and increased kidney Report Serieg
OOECD |15-month |days/week |relative kidney weights of weights, and No.424
451 interim dosed male mice were lower | signjficantly (1994)
sacrifice: than those of the gontrpls, and time- and dose- | A6_7 (1)
10/sex absolute and relative kidney
weights of female mice were | dependent (KEY
lower than those of the controldncreased STUDY for
at the mid- and high-dose incidence and 37 .~
levels, Kidney weights of all - Carcinogenici
, y weignts ot all - | severity of ty*)
dqsed mal_es and females of thﬁephropathy in
mid- and high dose group
remained significantly reduced P0th sexes
at the 2-year sacrifice. NO(A)EL: NA
The severity of nephropathy due fo effects at
was significantly increased in plowest dose
time- and dose-dependent
manner both in males and
females, starting at the lowest
dose (120 mg/kg bw), with
males as the most sensitive sex.
The final mean body weights of
all dosed males and mid- and
high dose females were lower
than those of the controls.

*The studies are key studies for other chapte® R&productive toxicity and 3.7 Carcinogenicityaare
included in the Tables in the corresponding chapter

In rats increased kidney weights were observed in 86-day gavage studySendelbach, 1982a,
key study, non-GLP, doses: 0; 62.5; 125; 250; 3000 mg/kg bw/day) at 125 mg/kg bw/day in
males and in females at 500 and 1000 mg/kg bwiddgt.to moderate nephropathy was observed
in all animals of the 1000 mg/kg bw/day group. Ti@dence and severity of the nephropathy
increased with dose (incidence: 62.5 mg/kg bw/dap;1125 mg/kg bw/day 2/10; 250 mg/kg
bw/day 2/10; 500 mg/kg bw/day 7/10). Informationtba ratios between male and female rats with
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nephropathy in the different dose-groups is nos@mnéed in the report from the US National
Toxicology Program.

In mice, liver weights were significantly increased>a250 mg/kg bw/day in females and at 500
mg/kg bw/day in male mice in an analogous subatéiday oral gavage study (Sendelbach,
1982b, non-GLP, doses: 0; 62.5; 125; 250; 500; 180(kg bw/day). Nephropathy characterized
by multifocal tubule dilatation and flattening biet proximal convoluted tubule epithelium, tubule
regeneration, and minimal focal epithelial cell msts occurred in two 500 mg/kg bw/day and six
1000 mg/kg bw/day male and female mice.

In Beagle pups no organ-specific effects were observed in a&jl atal dose-range-finding study
(confidential, 1973a/ A6_4 1(2), doses: 0; 3;3®; 100 mg/kg bw/day). Weight gain was
depressed in the highest dose group (100 mg/kgayw/d@his study was performed prior to the
enactment of the Good Laboratory Practice (GLPUleggpns and no information on the
production, purity or stability of the test matéisantophen | (chlorophene) was provided in the
study report.

In rabbits, threesubacute dermal studiesdll GLP) were conducted according to OECD guideline
410, with only minor deviations. In&aweek dermal study in rabbit(confidential, 1989, doses: 1,

5 and 25 mg/kg bw/day) no systemic effects weredesl. Moderate to severe skin effects were
observed at the highest dose. In addition, sonmealsitreated with 5 mg/kg bw/day showed slight
to moderate skin effects.

In a3-week dermal study in rabbit(confidential, 1985 /A6_3 2(1), key study; doses4,(20, 100
mg/kg bw/day) a higher number of female rabbitthefhigh dose group had kidney lesions at the
time of death (dead/killed during treatment periosicrificed at the end of the study), and there
was a tendency towards an increased severity dfidmey lesions in the high dose group compared
to the control group (Table 17). Alkaline phospkatéALP) values were reduced in high-dose
females. Local skin effects were observed in arsrtralated with 20 and 100 mg/kg bw/day of
chlorophene. The skin lesions in the high dosagamwere more frequent and more severe than
the ones observed in the 20 mg/kg bw/day group.
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Table 17: Results from repeated dermal dose study irabbits (confidential, 1985 /A6_3 2(1))

Parameter Control 4 mg/kg 20 mg/kg 100 mg/kg Dose-
response

+/-

Number of animals examined 7 7 7 1 7 1 7 7

Mortality 2 0 2 0 3 2 3 2 - -

Clinical chemistry

alkaline phosphatase (ALP) - — - - + L - |* _ +

At application site

Encrustration 0 0 0 0 4 4 7 7 + H
Exfoliation 0 0 0 0 1 0 4 2 + +
Firm 0 0 0 0 1 1 2 1 + +
Dark 0 0 0 0 1 0 0 1 - -
Thickened 0 0 0 0 1 1 4 2 + +
Ulceration 0 0 0 0 0 0 2 1 + -

In a3-week dermal study in rabbit(confidential, 1985/ A6_3_2(2), key study, do<&sl0, 40,

160 mg/kg bw/day) a dose-dependent increase iagagtological changes in the kidneys of female
rabbits treated with 40 and 160 mg/kg bw/day obadpphene was observed (Table18) The changes
included tubular calcinosis, tubular proliferatiand cellular infiltrationThere were five rabbits in
each group with one showing histopathological clearig the unexposed group whereas four and
five showed histopathological changes in the graypsn 40 and 160 mg/kg bw/day, respectively.
Moreover, the severity of the histopathologicatifimgs increased with dose. Measurements of
kidney-associated clinical chemistry and urinalymsameters were not statistically different
between control and treated animals although hégbayogical changes were observed. It is
reported that serum creatinine and urea levels marehanged until there is a 50% reduction in
renal function (Price, 2002). Liver weights weeeluced in females at the highest dose (160 mg/kg
bw/day) and reduced levels of plasma ALP were faarfabth sexes. Local reactions to treatment
were observed in all animals treated withO mg/kg bw/day.
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Table 18: Nephropathy in rabbits (confidential, 198 / A6_3 2(2),)

Animal 0 10 40 160
M=male mg/kg mg/kg mg/kg mg/kg
bw/day bw/day bw/day bw/day
F=Female
M1 1z1 Tp2 NA 0 Tc3
M2 123 Tp2 NA Tc2 0
M3 1z1 NA Iz1 0
M4 0 NA Iz1 1z3
M5 0 NA 0 Tu:Di2
F1 0 NA Tc2 Tc3
F2 0 NA 0 Tp3 Ix1 PI1
Val
F3 0 NA 123 Tp2 Tu:PI1
F4 0 NA Tc2 Tpl Lz3
F5 1z1 Tp2 NA Tc2 Tp2 Tcl

Iz=Infiltration zellular (cellular infiltration); P=Tubulare proliferation (Tubular proliferation)c¥ Tubulére calcinose (Tubular calcinosis);
Pl=protein in lumen; Va=Vacuolen im zytoplasma ¢pfasmic vacuolisation): Tu:PI=Tubuli:Preotein imMen; The numbers indicate grade of
severity; NA=not assessed; 0=None detected

The results from these subacute studies indicatelémmal exposure to chlorophene induces
kidney lesions involve histopathological changes the kidneys of female rabbits leading to a
suggested LO(A)EL at 40 mg/kg bw/day3-week study, confidential, 1985/ A6_3 2(Z)he
subacute dermal NO(A)EL for systemic effects in rabits is 25 mg/kg bw/day based on no
systemic effects observenh the 4-week dermal stuqgonfidential , 1989). The skin lesions at the
application site observed in all the subacute destudies are readily explained by the irritant
properties of the test material. The NO(A)EL focdbskin effects in rabbits is 1 mg/kg bw/day
based on the occasional skin effects observedray/kg bw/day in the 4-week study (confidential,
1989).

In Beagle dogs, aubchronic oral studywas conducted (administration in gelatine capsules;
confidential 1973b / A6_4 1(2), key study, dosest@ 30, 100, (200) mg/kg bw/day). This study
followed a study design that is similar to OECD 4068t with several deviations. No GLP statement
was presented as the study was performed pritveteriactment of the GLP regulations. No
specification of the test material Santophen Iqutpphene) was provided and information about the
purity and stability of the test material was noggented. In this study weight loss was seen in the
highest dose group of 200 mg/kg bw/day. This dosemgwas therefore discontinued after two
weeks. Relative liver weights were significantlgrneased in males at10 mg/kg bw/day and in
females at 30 mg/kg bw/day. This increase in liver weight wassidered most likely of low
toxicological significanceRelative weights of kidneys were significantly inaased in a dose-
dependent manner in male dogs & 30 mg/kg bw/day In female dogs relative kidney weights
were significantly increased at 100 mg/kg bw/dagréased kidney-to-brain ratios and
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hyposthenuria (i.e. inability to concentrate uriatter 90 days) were seen at 100 mg/kg bw/day in
both sexes. The observed kidney effects are likelicators of early nephropathy atie
subchronic oral NO(A)EL in dogs is therefore 10 mddg bw/day.

In rodents, subchronic and chronicgavage studiesvere performed under the auspices of the US
National Toxicology Program (NTP Technical Repd441994; Birnbaum et al., 1986). Rats were
more sensitive to chlorophene than mice. The kidm&y the main target organ in rats. In the 95-
day study, increased absolute and relative kidneights and reduced absolute and relative thymus
weights were observed at240 mg/kg bw/day in females and at 480 mg/kg bwidanale and
female rats. There seemed to be a dose-relateshsein incidence and severity of nephropathy in
male rats at 30 mg/kg bw/day, although the severity of the mephthy was minimal to mild at
these doses. Nephropathy of increasing severitig (fmimoderate severity) was observed in 240
mg/kg bw/day male rats and in both male and femrateat 480 mg/kg bw/day. The incidence of
nephropathy was significantly increased in mals a&t 120 mg/kg bw/day (Birnbaum et al.,
1986). These findings were suggested by the appliuat to be of significance since Fischer 344
male rats are known to spontaneously develop neptitg. However, the concurrent vehicle
controls of this study did not develop nephropathying the course of the study and historical
reference data were not included. A subchronic DB({2of 120 mg/kg bw/day and NO(A)EL of

60 mg/kg bw/day for rats in this study is concludiedhe 95-day study mice first responded to
treatment at 500 mg/kg bw/day with a decreasedgyidveight in males and an increase in liver
weight in females. At the same dose reduced bodghtvgain was observed in male mice. Among
both rats and mice, males were more prone to gbif@oee-induced nephropathy than females. In
addition to the above mentioned repeated-doseitpsitidies a two-generation reproductive
toxicity study (OECD 416) was recently conductei\istar rats (see section 3.8; confidential,
2008 / A6_8 2(3); doses: 60, 180, 540 mg/kg bwiaagral gavage). This study was conducted
according to internationally accepted guidelineg prnnciples for GLP. In this study male Wistar
rats of the parent generation (P generation) wepesed to chlorophene for at least 15 weeks
corresponding to ~105 days. The LO(A)EL in thiddgtwas at the lowest dose tested, 60 mg/kg
bw/day, based on increased absolute and relatiireeikiweights and microscopic kidney lesions
(nephropathy, dilated tubules, basophilic tubaled lymphocytic infiltration) in P-male#. two-

year gavage study in micéNTP Technical Report 424, 1994, key study focrargenesis, 0; 120;
240; 480 mg/kg bw/day), with 3- and 15-month integacrifices revealed time- and dose-related
increased severity and incidence of nephropatmydle and female mice, at occurring as early as 3
months after the beginning of chemical administratiAbsolute kidney weights of high-dose males
were lower than those of the controls at the 3-imamterim evaluation. At the 15-month interim
evaluation the absolute and relative kidney weiglittosed male mice were lower than those of the
controls, as were the absolute kidney weights seddemales. Kidney weights of all dosed males
and females of the mid- and high dose group rerdasignificantly reduced at the 2-year sacrifice.
The final mean body weights of all dosed malesraidt and high dose females were lower than
those of the controls. A chronic LO(A)EL of 120 meghbw/day for mice were thus concluded
based on severity and incidence of nephropathychadges in kidney weights, whereas a
conclusion on a NO(A)EL could not be taken duefteats on the lowest dose testédtwo-year
gavage study in rats(NTP Technical Report 424, 1994, key study, 0;&80;120 mg/kg bw/d),

with 3- and 15-month interim sacrifices revealedese, time- and dose-related nephropathy in
male and female rats, occurring as early as 3 rsaftbr the beginning of chemical administration.
In male rats dosed for as long as 2 years, secphgaer—parathyroidism developed, with
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parathyroid gland hyperplasia, mineralization & kddney and glandular stomach, and fibrous
osteodystrophy occurring in the high-dose groupth&t3-month interim evaluation performed
during this chronic gavage study absolute andivel&idney weights of male rats receiving 120
mg/kg bw/day and female rats receiving 240 mg/k¢dlay of chlorophene were significantly
higher than those of the vehicle controls. Kidnayndge is a common finding in aging male rats.
However, since the kidney effects observed aftearophene treatment are present in both male
(Fischer 344 and Wistar) and female rats as weh ather species (rabbit, dog and mice), the
observed kidney effects are not considered malgpetific. A NOAEL of 60 mg/kg bw/day in
male Fischer rats in the 95-day study was conclkiedey effects). However, in male Wistar rats
in the 2-generation study the kidney effects waseoked at the lowest dose tested (60 mg/kg
bw/day), hence aubchronic oral LO(A)EL of 60 mg/kg bw/day was conltided upon. The
chronic oral NO(A)EL was not possible to determinesince the LO(A)EL for rodents is
proposed to be at the lowest dose tested, 30 mghg/day, based on kidney effects at 30 mg/kg
bw/day observed in male rats at 15 month interiadweation and at the end of the two-year gavage
study.

4.6.1 Summary and discussion of repeated dose toxicity

In rats, the target organ for chlorophene is tlim&y. Increased kidney weights were noted in the
16-day oral gavage studyn male rats at 125 mg/kg bw/day. Nephropathy was observed in all
animals of the highest dose group. The incidendesamerity of nephropathy increased with dose.
In mice, liver weights, but not kidney weights, wesignificantly increased at250 mg/kg bw/day
in an analogous subacute oral gavage study.

Threesubacute dermal studiesvere conducted in rabbits. In the second 3-weedystu
(confidential, 1985/ A6_3 2 (2)) a dose-depend®erease in histopathological changes was
observed in the kidneys of female rabbits 40 mg/kg bw/day of chlorophene. Moreover local
reactions to treatment were observed in all anitmatted with> 40 mg/kg bw/day. In the first 3-
week study (confidential, 1985/ A6_3_2(1)) lodahseffects were observed in animals treated
with > 20 mg/kg bw/day of chlorophene. A tendency towandseased incidence and severity of
kidney lesions was observed in female rabbitseatithe of death (dead/killed during study +
sacrificed at termination). In an additional 4-westltdy (confidential, 1989) slight to moderate skin
effects were observed at 5 mg/kg bw/day and moeléoatevere skin effects were observed at 25
mg/kg bw/day. Based on the results of these stuttiesubacute dermal NO(A)EL for systemic
effects in rabbits is 25 mg/kg bw/day based on tHedney effects observed in female rabbit at
40 mg/kg bw/day (LO(A)EL). The NO(A)EL for local skin effects in rabbitslisnmg/kg bw/day
based on the slight to moderate skin effects oleseat 5 mg/kg bw/day.

A series ofsubchronic and chronioral gavage studies in rodentsvere performed. Rats were
more sensitive to chlorophene than mice. The kidmay the main target organ in rats. Mice first
responded to treatment with an increase in livagkten female mice and a decreased kidney
weight in male mice. Among rats and mice, malessvmeore prone to chlorophene-induced
nephropathy compared to the females. In Fischem34 rats there seemed to be a dose-related
increase in incidence and severity of nephropathy3® mg/kg and the incidence of nephropathy
was significantly increased at120 mg/kg bw/day in the 95-day study, whereasiased absolute
and relative kidney weights and microscopic kidlesyons were observed at 60 mg/kg bw/day with
exposure duration of equivalent length in male Wfisats in the 2-generation study. In addition to



ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

the subchronic studies describedwa-year oral study was performed in rats (NTP). At the 3-
month interim evaluation performed, absolute atatire kidney weights of male rats receiving
120 mg/kg bw/day and female rats receiving 240 gipk/day of chlorophene were significantly
higher than those of the controls. In addition.eseytime- and dose-related nephropathy was
observed in male and female rats. Based on thekidffects observed in the male Wistar rats in
the 2-generation studysaibchronic oral LO(A)EL for rodents of 60 mg/kg bwtays was
concluded.Moreover,a chronic oral LO(A)EL for rodents of 30 mg/kg bwday was concluded
based on kidney effects at 30 mg/kg bw/day obseavé¢ide end of the two-year gavage study.

In asubchronic oral study in Beagle doggadministration in gelatine capsules), weight loss
seen in the highest dose group (200 mg/kg bw/dRelative weights of kidneys were significantly
increased in a dose-dependent manner in male deg30amg/kg bw/day. In female dogs kidney
weights were significantly increased at 100 mgMhgday. Hyposthenuria was observed after 90
days in both sexes at 100 mg/kg bw/day. Based@poliserved kidney effects, teebchronic oral
NO(A)EL for dogs was 10 mg/kg bw/day.

4.6.2 Comparison with the CLP criteria

After evaluation of the studies on repeated-dozeity, a classification for specific target organ
toxicity - repeated exposure (STOT-RE) is suggegiedhlorophene based on the kidney effects
observed in rats, dogs and rabbits

According to CLP based on
* Fischer 344 rats in the oral 2-year study with dAXEL of 30 mg/kg bw/day, and

* the 2-generation study in Wistar rats equivalentit®0-day repeated-dose study with a
LO(A)EL at the lowest dose tested of 60 mg/kg bw/cand

* the 90-day study in Beagle dogs with a LO(A)EL 06fr3g/kg bw/day,

a classification as STOT-RE 2 is warranted. Howedhee to the results from a 3-week dermal
study in rabbits STOT-RE 1 is proposed:

e The 3-week dermal study in rabbits with a LO(A)EL 40 mg/kg bw/day warrants
classification in category 1 (STOT-RE 1), afterusting the LO(A)EL due to the study
length according to CLP Annex 1 3.9.2.9.5.

The classification as STOT-RE 1 is in correspondemith CLP Annex 1, 2.9.2.7.3. stating:

Evidence from appropriate studies in experimentairals can furnish much more detalil, in
the form of clinical observations, haematologynicial chemistry, and macroscopic and
microscopic pathological examination, and this cdien reveal hazards that may not be
lifethreatening but could indicate functional impaent. Consequently all available
evidence, and relevance to human health, shalhbentinto consideration in the
classification process, including but not limitedthe following toxic effects in humans
and/or animals:

Via undernote (d) significant organ damage notedexdropsy and/or subsequently seen or
confirmed at microscopic examination.
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4.6.3 Conclusions on classification and labelling:

The cut-off values for STOT RE Cat 1 aré0 mg/kg bw/d in the CLP regulation (in a 28-day
dermal repeated dose study). Regarding the dostsieading to toxicity as well as the quality of
the findings it can be concluded that chlorophergubject to classification for specific targetag
toxicity - repeated exposure (STOT-RE) Categoryaked on the kidney effects observed in
rabbits.Regulation (EC) No 1272/2008 (CLP): STOT-RE 1; H37 Causes damage to kidneys
through prolonged or repeated exposure

RAC evaluation of specific target organ toxicity—- repeated exposure
(STOT RE)

Summary of the Dossier submitter’s proposal

In rats, the target organ for chlorophene was the kidney. Increased kidney weights were
noted in a 16-day oral gavage study (1982) in male rats at = 125 mg/kg bw/day.
Nephropathy was observed in all animals of the highest dose group and the incidence and
severity of this increased with dose. In mice, liver weights, but not kidney weights, were
significantly increased at = 250 mg/kg bw/day in an analogous sub-acute oral gavage
study (1982).

Three sub-acute dermal studies were conducted in rabbits [1989, 1985 A6_3_2(1) and
1985 A6_3_2 (2)]. In the second 3-week study [1985 A6_3_2 (2)], a dose-dependent
increase in histopathological changes was observed in the kidneys of female rabbits at >
40 mg/kg bw/day of chlorophene. Moreover, local reactions to treatment were observed
in all animals treated with = 40 mg/kg bw/day. In the first 3-week study [1985
A6_3_2(1)], local skin effects were observed in animals treated with = 20 mg/kg bw/day
of chlorophene. A tendency towards increased incidence and severity of kidney lesions
was observed in female rabbits at the time of death (dead/killed during the study and
those sacrificed at termination). In an additional 4-week study (1989), slight to moderate
skin effects were observed at 5 mg/kg bw/day and moderate to severe skin effects were
observed at 25 mg/kg bw/day.

A series of sub-chronic and chronic oral gavage studies in rodents were performed. Rats
were more sensitive to chlorophene than mice. While the kidney was the main target
organ in rats, mice first responded to treatment with an increase in liver weight in female
mice and a decreased kidney weight in male mice. Among rats and mice, males were
more prone to chlorophene-induced nephropathy compared to females. In Fischer 344
male rats there seemed to be a dose-related increase in incidence and severity of
nephropathy at = 30 mg/kg bw/day and the incidence of nephropathy was significantly
increased at = 120 mg/kg bw/day in the 95-day study, whereas increased absolute and
relative kidney weights and microscopic kidney lesions were observed at 60 mg/kg
bw/day with an equivalent exposure duration in male Wistar rats in the 2-generation
study. In addition to the sub-chronic studies described above, a two-year oral study was
performed in rats (1994). At the 3-month interim evaluation, absolute and relative
kidney weights of male rats receiving 120 mg/kg bw/day and female rats receiving 240
mg/kg bw/day of chlorophene were significantly higher than those of the controls. In
addition, severe time- and dose-related nephropathy was observed in male and female
rats.

In a sub-chronic oral study in Beagle dogs (from 1973), weight loss was seen in the
highest dose group (200 mg/kg bw/day). Relative weights of kidneys were significantly
increased in a dose-dependent manner in male dogs at = 30 mg/kg bw/day. In female
dogs kidney weights were significantly increased at 100 mg/kg bw/day. Hyposthenuria
(inability to concentrate urine) was observed after 90 days in both sexes at 100 mg/kg
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bw/day.

After evaluation of the studies on repeated-dose toxicity, a classification for specific
target organ toxicity - repeated exposure (STOT RE) was suggested for chlorophene
based on the kidney effects observed in rats, dogs and rabbits.

According to the DS, classification with STOT RE 2 was warranted based on the following
studies:

. 2-year oral study in Fischer 344 rats with a LO(A)EL of 30 mg/kg bw/day

. 2-generation study in Wistar rats (equivalent to a 90-day repeated-dose study)
with a LO(A)EL at the lowest dose tested of 60 mg/kg bw/day

. 90-day study in Beagle dogs with a LO(A)EL of 30 mg/kg bw/day

However, based on the following study, classification with STOT RE 1 is proposed by the
DS:

. 3-week dermal study in rabbits with a LO(A)EL at 40 mg/kg bw/day
The classification as STOT RE 1 is in line with CLP Annex 1, 2.9.2.7.3.

Therefore, the DS proposed classification with STOT RE 1 (H372: Causes damage to
kidneys through prolonged or repeated exposure).

Comments received during public consultation

One MSCA was in agreement with the classification for STOT RE 1. Two MSCAs and one
manufacturer agreed with classification for specific target organ toxicity but considered
that category 2 was more appropriate. Two MSCAs questioned whether the effects
observed in the 21-day dermal study were severe enough to justify classification as STOT
RE 1. One of these MSCAs and the manufacturer commented that classification should be
carried out using a weight-of-evidence of approach and that classification should not just
be solely based on one result from a short-term dermal study in rabbits.

The manufacturer provided a more detailed analysis of the study with effects warranting
classification as STOT RE 1. Local irritating effects were observed at 40 mg/kg bw/day
starting on the first day of application. At day 5, all animals of this dose group exhibited
skin reddening and oedema prior to and after treatment. At termination, all animals of
this group showed skin lesions. The animals of the 160 mg/kg bw/day treatment group
showed such strong lesions that the application area was changed several times during
the treatment period. It was therefore considered that the animals of these treatment
groups suffered from the repeated application due to the irritating properties of the
substance. With regards to the treatment effects, the manufacturer highlighted that
nephrotoxic effects such as cellular infiltration (grade 1 -3) and tubular proliferation
(grade 2) were recorded in all animals, including 4/9 control animals, with 1 male dying
on day 5. In the 40 mg/kg bw/day group, nephrotoxicity occurred in 7/10 animals, with
cellular infiltration and tubular proliferation of the same grade as in the control animals.
The only additional finding in the kidney was tubular calcinosis (grade 2) in 3 of the
affected kidneys. Urinalysis, serum creatinine and urea levels remained unchanged in all
treated rabbits, suggesting that no functional changes had occurred.

One MSCA questioned whether chlorophene should be classified at all for STOT RE due to
a lack of quantitative data and histopathological data, particularly relating to the
hyposthenuria reported in dogs. The DS provided additional information during the
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public consultation (see the BD ).

Additional key elements

The DS provided the following information, regarding the 90-day study in Beagle dogs.
Weight loss was observed in the highest dose group of 200 mg/kg bw/day and at 100
mg/kg bw/day there was significantly lower body weight gain in both females and males.
Relative kidney weights were significantly increased in a dose-dependent manner in male
dogs and at 100 mg/kg bw/day in females. No clinical observations were reported to
support that the dogs were dehydrated. Urine volume was not reported. Clinical
chemistry values were normal and water consumption was not reported. The results from
urine analysis were also normal. The observed low specific gravity of the urine may
originate from polydipsia caused by symptoms from other organs. No observations were
reported to support this possibility.

Assessment and comparison with the classification criteria

Chlorophene has been tested for repeated dose toxicity by the oral route in mice, rats
and dogs and in dermal studies in rabbits. The most significant effects observed
throughout these studies were to the kidneys. The key findings are summarised in the
table below:

Table. Severe and significant effects observed in animals at doses relevant for
classification as STOT RE 1 and STOT RE 2.
Study Design Severe Effects Other Significant Effects No Adverse
Effects
At doses At doses At doses At doses relevant for
relevant for relevant for relevant for classification as
classification | classification classification STOT-RE 2
as STOT-RE as STOT-RE | as STOT-RE 1
1 2
ORAL EXPOSURE
Mouse N/A™ None N/A Increased liver 62.5, 125
(B6C3F;), 16- weight' in females > | mg/kg bw/day
day, gavage 250 mg/kg bw/day
and at 500 mg/kg
bw/day in males
Nephropathy* in 40
% of mice at 500
mg/kg bw/day
(doses relevant for
classification with
STOT-RE 2: 62.5,
125, 250, 500
mg/kg bw/day)
Mouse N/A None N/A None 30, 60 mg/kg
(B6C3Fy), 95- bw/day
day, gavage (doses relevant for
classification with
STOT-RE 2: 30, 60
mg/kg bw/day)
Mouse, N/A N/A N/A N/A Effects were
(B6C3Fy), 95- seen at all
day, gavage doses (all of
which were
above those
relevant for
classification
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Mouse,
(B6C3F,), 2-
year, gavage

N/A

N/A

N/A

N/A

Effects were
seen at all
doses (all of
which were
above those
relevant for
classification

Rat (F344),
16-day,
gavage

N/A

None

N/A

Increased kidney
weight in males at
doses = 125 mg/kg
bw/day and females
at = 500 mg/kg
bw/day

Dose-dependant mild
- moderate
nephropathy at doses
> 62.5 mg/kg
bw/day (70 %
incidence at = 500
mg/kg)

Increased liver
weight in males >
250 mg/kg bw/day

Decreased thymus
weight in females at
doses = 250 mg/kg
bw/day and in males
at = 500 mg/kg
bw/day

(doses relevant for
classification with
STOT-RE 2: 62.5,
125, 250, 500
mg/kg bw/day)

Effects were
seen at all
doses

Rat, (Wistar),
two-
generation
reproduction
study, gavage

N/A

None

N/A

Dose-dependent
increase in
nephropathy in P an
F1 males at = 60
mg/kg bw/day

(doses relevant for
classification with
STOT-RE 2: 60
mg/kg bw/day)

Effects were
seen at all
doses

Rat (F344),
95-day,
gavage

N/A

None

N/A

Dose-dependant
nephropathy at > 30
mg/kg bw/day
(minimal to mild
severity)

(doses relevant for
classification with
STOT-RE 2: 30, 60
mg/kg bw/day)

Effects were
seen at all
doses

Rat
(unstated),
112-day, diet

N/A

None

N/A

None

(doses relevant for
classification with
STOT-RE 2: 10.6,
39.4 mg/kg
bw/day)

10.6, 39.4,
115.4 mg/kg
bw/day
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Rat (F344), 2-
year, gavage

N/A

N/A

N/A

N/A

Dog (Beagle),
21-day,
capsule

None

None

None

(doses
relevant for
classification
with STOT-
RE 1: 3, 10,
30 mg/kg
bw/day)

Lower overall body
weight gain at 100
mg/kg bw/day

(doses relevant for
classification with
STOT-RE 2: 100
mg/kg bw/day)

Effects were
seen at all
doses (all of
which were
above those
relevant for
classification

3, 10, 30
mg/kg bw/day

Dog (Beagle),
90-day,
capsule

N/A

None

N/A

Reduced body weight
gain at 100 mg/kg
bw/day

Absolute kidney
weight increased in
males at 100 mg/kg
bw/day

Relative kidney
weight increased in
males at = 30 mg/kg
bw/day in males and
at 100 mg/kg in
females

Relative liver weight
increased in males at
> 10 mg/kg bw/day
and females at 30
mg/kg bw/day

Specific gravity
significantly reduced
at 100 mg/kg bw/day

(doses relevant for
classification with
STOT-RE 2: 10, 30,
100 mg/kg
bw/day)

Effects were
seen at all
doses

DERMAL EXPOSURE

Rabbit (NZW),
5-day, dermal

None

None

None

(doses
relevant for
classification
with STOT-
RE 1: 2.4,
60, 125
mg/kg
bw/day)

None

(doses relevant for
classification with
STOT-RE 2: 500
mg/kg bw/day)

2.4, 60, 125
and 500
mg/kg bw/day
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Rabbit (NZW), | None None None Kidney lesions at 100 | 4, 20 mg/kg
21-day, mg/kg bw/day bw/day
dermal (doses
relevant for Liver lesions more
classification | common amongst
with STOT- decedents
RE 1: 4, 20
mg/kg Decreased alkaline
bw/day) phosphatase in
females at 100
mg/kg bw/day
(doses relevant for
classification with
STOT-RE 2: 100
mg/kg bw/day)
Rabbit None None Tubular Increased incidence 10 mg/kg
(HC:NzZW), calcinosis of of histopathological bw/day
21-day, the kidney at changes in the
dermal 40 mg/kg kidney at 160 mg/kg
bw/day bw/day (see table 5)
(females only)
Decreased liver
(doses weights in females at
relevant for 160 mg/kg bw/day
classification | Local reactions to
with STOT- treatment in all
RE 1: 10, 40 animals at = 40
mg/kg mg/kg bw/day
bw/day)
(doses relevant for
classification with
STOT-RE 2: 160
mg/kg bw/day)
Rabbit (NZW), | None N/A Local skin N/A 1and5
28-day, effects at 25 mg/kg bw/day
dermal mg/kg bw/day
(erythema,
atonia,
discolouration)
(doses
relevant for
classification
with STOT-
RE 1: 5, 25
mg/kg
bw/day)
INHALATION EXPOSURE
There were no repeated dose studies carried out by the inhalation route

" N/A - Not applicable, there were no doses in range for this subcategory of STOT-RE
+ Details on the magnitude of weight gain and reduction of animals and organs were generally unavailable
+ Details on severity of effects observed were generally unavailable

Summary of renal findings in each species:

Oral Administration:

Mice

Chlorophene was administered to mice by gavage for 16 days, 95 days and 2 years.
Nephropathy, categorised by multifocal tubule dilation, flattening of the proximal
convoluted tubule epithelium, tubule regeneration and minimal focal epithelial cell
necrosis was observed at doses relevant for classification with STOT RE 2 only in mice of
the 16-day study. However, in longer term studies, these effects were not observed at
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doses relevant for classification.

Rats

Chlorophene was administered to rats by gavage for 16 days, in a 2-generation
reproduction study (equivalent to 90 days), for 95 days and for 2 years. It was also
administered to rats via the diet for 112 days. The main renal effects observed at doses
relevant for classification occurred in the 16 day, 90 day and 95 day studies were
nephropathy, which was generally mild to moderate in severity and dose-dependent, and
increased kidney weight in both males and females. These effects only occurred at doses
relevant for classification with STOT RE 2. Whilst nephropathy did occur in the chronic
study, all doses used were above those relevant for classification with STOT RE 2. No
renal effects were observed in the dietary study at any doses.

Dogs

Two capsule studies were available in dogs, one of 21-days duration and one of 90 days.
No renal effects were observed during the 21-day study. In the 90-day study, increased
relative kidney weight was observed in male dogs at all doses and in females at the top
dose only. Hyposthenuria (the inability to concentrate urine) was observed in both sexes
at the top dose. These effects were suggested to be indicative of early nephropathy and
occurred only at doses relevant for classification with STOT RE 2.

Dermal Administration:

Rabbits

Chlorophene was administered to the skin of rabbits in 4 studies: 5-days, 21 days (2
studies) and 28 days. Kidney lesions were generally observed at doses = 100 mg/kg
bw/day. There was also evidence of an increased incidence and severity of
histopathological lesions at 160 mg/kg bw/day (Table). These doses are relevant for
classification with STOT RE 2. The only finding in the kidney relevant for classification
with STOT-RE 1 was an increased incidence of grade 2 tubular calcinosis in females at 40
mg/kg bw/day (3/5 versus 0/5 in controls) [observed in the second of two 3-week rabbit
studies 1985 A6_3_2(2)]. This effect was not observed in the first 3-week dermal study
in rabbits [1985 A6_3_3(1)] dosed at up to 100 mg/kg bw/day. Urinalysis parameters,
serum creatinine and urea levels remained unchanged, indicating a lack of functional
change in the kidneys.

Table. Breakdown of effects observed in the kidneys of Rabbits following dermal
administration of chlorophene for 3 weeks.

Males Females
0 10* | 40* 160** 0 10* 40* 160**
Cellular Infiltration 3/5 NA | 2/5 1/5 1/5 | NA 1/5 2/5
Tubular Proliferation 2/5 | NA | 0/5 0/5 1/5 | NA 2/5 2/5
Tubular Calcinosis 0/5 NA | 1/5 1/5 0/5 | NA 3/5 2/5
Protein in Lumen 0/5 NA | 0/5 0/5 0/5 | NA 0/5 1/5
Cytoplasmic Vacuolisation 0/5 | NA | 0/5 0/5 0/5 | NA 0/5 1/5
Tubuli: Protein in Lumen 0/5 NA | 0/5 0/5 0/5 | NA 0/5 1/5

NA — Not assessed, animals of these groups were not assessed for histopathology
*Doses relevant for classification with STOT-RE 1

**Doses relevant for classification with STOT-RE 2

Inhalation Administration:
There were no studies carried out by the inhalation route and as such, no assessment can
be made on specific target organ toxicity by this route.
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Conclusion:
Chlorophene has been tested in mice, rats and dogs via repeated oral administration. It
has also been tested in 4 studies in rabbits via the dermal route.

According to CLP, classification with category 1 for STOT RE is on the basis of significant
and/or severe toxic effects, of relevance to human health, produced at generally low
exposure concentrations. In the studies provided, the only effect occurring at a dose
relevant for classification with STOT RE 1 was an increased incidence of tubular calcinosis
in female rabbits, in a 21-day dermal study (3/5 rabbits versus 0 in controls). The
severity was graded as weak to medium (grade 2) and the finding was not replicated in
any of the other studies. In addition, there were no changes in clinical chemistry or
urinalysis values between the groups raising into question the significance of this effect.

Therefore, RAC concluded that classification of chlorophene as STOT RE 1 is not justified
and instead a weight-of-evidence approach as required under CLP should be used.

On the basis of increased incidence of nephropathy and increased kidney weight in
rodents after oral administration, and in rabbits after dermal administration of
chlorophene, RAC concludes that chlorophene should be classified as STOT RE 2
(H372:May cause damage to kidneys through prolonged exposure).

4.7 Germ cell mutagenicity (Mutagenicity)

In-vitro genotoxicity of chlorophene

Table 19: /n-vitro genotoxicity of chlorophene

Test system, . . Results
Method, Sot;gﬁ]rzgm/ Ocr?;f:;tggt' Remarks Reference
Guideline -S9 +389
Ames test: S. 0.1, 0.3, 1.0, | Neg. based on nq Neg. based on nq Cytotoxicity | Mortelmans
Salmonella/ typhimurum | 3.0, 10.0, increased increased at> 33 et al, 1986
Microsome test | TA98, 33.0,66.0, | mutation mutation Ho/plate (- (A6 6 1 (1)
No guideline, | TA100, 100.0 frequencies in the frequencies in thg S9) and 100 | ey
butJOECD 471 TA1535, pg/plate (-S9| tested strains. tested strains. pa/plate STUDY
Non-GLP TA1537 and +S9) The study did not| The study did not| (+S9)

include the include the

recommended testecommended test
strain (TA102) to| strain (TA102) to
reveal reveal
mutagenicity at | mutagenicity at
A:T basepairs or | A:T basepairs or
of agents with of agents with
crosslinking crosslinking
potential. The potential. The
four strains used | four strains used
for testing reveal | for testing reveal
mutagenesis at | mutagenesis at
G.C basepairs | G.C basepairs
only. only.

Cytogenicity CHO cells —S9: 4, 8, 15,Neg. based on ng Neg. based on nq Complete Confidential

(Chromosomal 30 and 60 increase in increase in inhibition of |, 1994
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Test system, . . Results
Method, Orggnlsm/ Concentrat Remarks Reference
Guideline strain(s) ons tested _s9 +S9
aberrations) in pg/mL chromosome chromosome mitotic index | A6_6_2
Chinese hamsteyr aberrations. aberrations. at> 30
ovary (CHO) +S9: 1.3, 2.5/ Several study | Several study | H9/mL KEY
cells 5,10 and 20 | shortcomings: | shortcomings: | without S9, | STUDY
No guideline, pg/mL Only 100 of the | Only 100 of the |and at 20
butJOECD 473 required 200 required 200 pug/mL with

metaphases werg metaphases werg S9

scored, scored,

insufficient insufficient

incubation times | incubation times

with test with test

compound with | compound with

S9, no study with| S9, no study with

continuous continuous

treatment to treatment to

confirm a confirm a

negative result | negative result
Sister chromatid CHO cells —S9: 0.5, 1.4,Neg. based on | Neg. based on | Cytotoxicity: | National
exchanges 5.0, 16.0 that the SCE that the SCE the highest | Toxicology
(SCES) in pg/mL frequency did not| frequency did not| non-lethal Program
Chinese hamste increase with >= | increase with >= [ dose tested | (1994)
ovary (CHO) +S9: 0.05, |20% above the |[20% above the |was 16.0 A6_7 (2b)
cells 0.16, 0.5, 1.6| concurrent concurrent pa/mL
No guideline 5.0, 16.0 solvent control | solvent control
Non-GLP pg/mL level which was | level which was

chosen as a chosen as a

statistically statistically

conservative conservative

positive response|. positive response;.

Fifty second- Fifty second-

division division

metaphase cells | metaphase cells

were scored at | were scored at

each dose level. | each dose level.
Mutagenicity Mouse Exp. 1: Equivocal based | Neg. based on | Cytotoxicity: | Confidential
test (HPRT) in |L5178Y cells| g, 2.5, 5, 10, | on positive increased Mfs at | >= 50% , 2005
murine 20, 25, 30, 35 findings in on concentrations | cytotoxicity | A6 6 3 (1)
lymphoma cells pg/mL experiment (Exp.| eliciting at> 25 KEY
OECD 476 1) that were not | unacceptably highpg/mL (-89),| sTupy
Exposure time: Exp. 2: confirmed inna |levels o_f_ > 20 pg/mL
3h 0 5' 16 20 secon_d cytotoxicity. (+S9)
Cytotoxicity 225 25,, , g;(perlment (Exp. .
determination: 27.5, 30 ' _ A concentration
percent relative ug/mL A Conce_ntratlon' related increased
survival (% RS) related increased| Mf up to 20
adjusted for loss mutant frequency| pug/mL with
of cells during (Mf) was significantly
the 3h exposure observed in Exp. | increased Mf at
period. lat2.5-10 20 pg/mL were
Mutant Hg/mL, compared observed in Exp

frequency (Mf)
is expressed as

to control values.
The Mf at 10

pg/mL was

2. The relative
survival was
however <50 % att
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Test system, Organism/ Concentrati Results
gsrggl?ﬁe strain(s) ons tested _s9 +S9 Remarks Reference
number of statistically 20 pg/mL.
mutant cells per different from the| A test for linear
number of control, at trend was
surviving cells recommended | significant in

cytotoxicity levels| Exp.2.

of 10-20%.The | 1his positive

tests for linear finding was not

tsrizwijﬁzva?r:ﬁ fl‘_?]te (ionflrmed in Exp.

finding was not E)'(p. 1

confirmed in EXp. ,5q

2. Treatment -Mf — %RS

Exp. 1 0-10,82-100

-S9 2,5-10,21-95,77

Treatment -Mf — %RS 5-9,53-100,47

0-4,84-100 10-6,52-57,94

2,5-6,3-96,98 20-11,91-44,00

5-7,22-95,64 25-15,07-45,54

10-11,41-88.47* 30-3,47-17,36

20'6,95'75,01 35-9,85-14,83

25-5,19-26,92

30-7,84-3,99 Exp. 2

35-(10,16)-0,00 59

Treatment -Mf — %RS

Exp. 2 0-6,05-100

-S9 5-2,18-100,08

Treatment -Mf — %RS 10-9,76-93,53

0-2,20-100 20-10,93-40,17*

5-3,30-100,27 25-6,29-47,31

10-2,73-81,42 27,5-9,99-31,47

20-2,68-64,19 30-8,48-8,42

22,5-4,54-57,01 35-5,88-1,48

23';:287'2?1'2509 + Lingar trend tegt

30’_6’5’2_1’53’ significant
Mutagenicity Mouse L5178Y: Equivocal in / Reduction in | Casparyet
test (TK")in | L5178Y cells|0, 10, 20, 25,/ mouse L5178Y relative total | al., 1988
mouse L5178Y 35, 45 pg/mL cells, growth A6 _6 3 (2)
and human TK6| 4uman TK6 cells: | An concentration: (RTG)=50%| gy
cells TK6 cells | 0. 10, 20, 30, related increased at 20 pg/mL | sTUDY
No guideline 40 pg/mL Mf above control for L5178Y,
Non-GLP level in mouse and at 40

L5178Y cells Hg/mL for
L5178Y: starting at the TK6.

lowest
Soft aggr ) concentration (10
Incubation time Hg/mL) tested, a
-S9:4h conc. with

satisfactory
TK6: relative total
Microwell plates growth (RTG;
Incubation time >=50%).
_Sg: 20 h L5178Y cells
Only fast Treatment -Mf - RTG
growing mutantg 2;251_&?3
(large colonies),
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Test system, . . Results
Method, g;gﬁ?gm/ Ocr?:?eesntggtl Remarks Reference
Guideline -89 +39
, i.e. not 20-90-50
chromosomal 25-110-40
mutants, were 35-130-30
recorded. 45-240-10
According to
TR recommended
Cytotgxmty ' global evaluation
Relative ce_II factors the
grQV\_/th/pIatlng increased Mf at
efflt_:lency 10 and 20 pg/mL
during ) relative to the
expression vehicle/control
levels are too low
to allow the
recommended
trend analyses.
Uninformative in
human TKG6 cells.
Background Mf
too low compareg
to the
recommended
assay acceptance
criteria.
Increased mutant
frequencies in
human TK6 cells
at cons. >=40
pag/mL with
significantly
reduced RTG.
TK®6 cells
Treatment -Mf - RTG
0-25-100
10-60-99
20-50-97
30-45-95
40-80-20
In vivo
Table 20: In vivo genotoxicity of chlorophene
Type of test, gpegies, Frequency Sam-
train, / route of X
Method/ S licati pling |Dose levels Results Reference
Guideline X, applicatio | imes
no/group n
Micronucleus Mice Single 24, 48 |1 500, 1000, 200DNeg. based on that the Confidential,
assay CD-1 dose, oral |and 72| mg/kg &) frequency of micronucleated | 1990
OECD 474 |3 +9 h 250, 500, 1000| polychromatic (immature) and A6 6 4 (1)
5-15/sex mg/kg @) mature erythrocytes were KEY
Vehicle generally similar to those in STUDY
control: concurrent vehicle controls at
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Type of test, gpepies, Frequency Sam-
train, / route of :
Method/ S licati pling |Dose levels Results Reference
Guideline X applicatio | times
no/group n
154, 159 any sampling time.
250 mg/kg:
59 There were no indications of
500 mg/kg: bone marrow toxicity. The
53,59 individual proportions of
1000 mg/kg: immature/mature cells were
57,150 una_ffe_cted by treatment. The
' statistical test used was the
2000 mg/kg: Mann-Whitney U-test.
154 Males (2) and females (1) in
Positive the highest dose groups showed
control: signs of toxicity with hunched
54,59 posture, piloerection, closed
eyes and reduced motor activjty
and were sacrificebh extremis
The vehicle control Mfs (mear
micronucleated cells/1000) fof
immature erythrocytes were 0,7
and 0.4 for males and females,
respectively and the levels of
treated animals never exceeded
1.8 (males and females)
compared with the level
induced by the positive contrd|
(chlorambucil) of 57.8 (males
and 50.7 (females).
Dominant- | Mice Single - 100, 200 mg/kg Neg. based on that Confidential,
lethal test | & dose, i.p. chlorophene did not induce |[1972
No guideline| no further dominant lethal mutations in | A6 6 4 (2)
Non-GLP details germ cells of male mice.
In vivo comet| Mice Two doses] 4h and| Initial Neg. based on no increased | Confidential,
assay ICR (CD-1) |thefirstat |24 h | preliminary DNA damage levels in the 2009
No guideline | 3 Oh and the | after | toxicity test organ tested. A6 6 5
“Quasi” Preliminary second at | initial | using DMSO ag Mortality was observed with | Kgy
guideline in | toxicity test; | 20- dose |solvent: 200, |DMSO as solvent at 400 STUDY
Tice etal., |2/dose Gavage 300, 400, 2000| mg/kg. The solvent was
2000 Single changed to corn oil and
Cell Main test: Preliminary mortality was observed at 2000
Gel/Comet | 7/dose toxicity test mg/kg.
Assay: using corn oil [ The experiment did not includle
Guidelines as solvent: 200] studies of the target organ (site
for In Vitro 300, 400, 2000| of contact) for chlorophene, the
and In Vivo mg/kg bw kidney, as specified to the
Genetic . | industry prior to onset of the
Toxicology Main test using| experiment.
Testing. corn oil as There was no evidence of an
Envir. And solvent: 90, | increase in the percentage tai
Mol. 180, 360 mg/kg jntensity values in single
Mutagenesis bw cell/nuclei suspensions from
35, p206-221 liver and glandular stomach, qr
bone marrow from animals
GLP dosed with the test item dose
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Species, Frequency

Type of test,| i i1 / route of | S2m-

Method/ ' .. |pling |Dose levels Results Reference
S Sex, applicatio | ..

Guideline times

no/group n

groups when compared to the
concurrent vehicle control
group.

The positive control produced
an acceptable increase in the
percentage tail intensity value
in all tissues scored.

The presence of clinical signs
indicated that systemic
absorption had occurred.

4.8.3 Summary and discussion of mutagenicity

Conclusion on the genotoxicity of chlorophene wasieocal, in then vitro tests in bacteria and
mammalian cells.

Several of thén vitro studies (Mortelmans et al., 1986;confidential, 4986 6_2) exhibit study
insufficiencies that reduce their power to concludi chlorophene being not genotoxic. In two
independenin vitro mutagenicity studies in mammalian cells (mousen&¥1 cells) assessing
mutagenesis in two different loci (HPRT and TK)rthevere indications of increased mutation
frequencies without metabolic activation (confiden2005 / A6_6_3(1); Caspary et al., 1988).
The first study is a well-conducted study followi@§CD Guideline 476 (1997), and the latter
study is a non-guideline, non-GLP TKassay conducted with chlorophene of unknown
specification (Caspary et al., 1988).

In vivothere were no indications of clastogenicity oruagenicity in the micronucleus assay in
mice. The systemic availability of the test compsbtm the bone marrow is however in general
guestioned with negative results in micronuclegs fgarticularly when no bone marrow toxicity
was observed in any of the exposed groups. An aggeewith the applicant for conducting a
secondn vivo genotoxicity assayirf vivo comet assay) in mice was made (confidential, 2009
A6 _6 5). However assessment of genotoxic effettiertarget organ, the kidney, was not
performed, leaving the study of low power to codelwn the potential genotoxic properties of
chlorophene in relevant tissues. The comet assayhegative for the tested organs. The dominant-
lethal test (confidential, 1972 / A6_6_4 (2)) idyavailable as a summary in which a negative
result is reported.

No systematic search for structure-activity relasioips to known germ cell mutagens were
conducted.

4.8.4 Conclusions on classification and labelling

In summary, several of the key studies exhibit gindufficiencies that hamper establishment of
solid conclusions on genotoxicity, but based omerall evaluation of the available data using a
Weight of Evidencapproach the decision on the genotoxicity is negat
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No classification is proposed.

RAC evaluation of germ cell mutagenicity

Summary of the Dossier submitter’s proposal

Chlorophene was tested in a number of in vitro and in vivo mutagenicity studies. Several
of the in vitro studies exhibited methodological deficiencies that reduced their reliability
to conclude on the genotoxicity of chlorophene. In two independent studies using
mammalian cells (mouse L5178Y cells) assessing mutagenesis at two different loci (HPRT
and TK), there were indications of increased mutation frequencies, in the absence of
metabolic activation. In vivo, there were no indications of clastogenicity or aneugenicity
in @ micronucleus assay in mice. Systemic availability was questioned due to a lack of
bone marrow toxicity in any of the exposed groups. An in vivo comet assay was carried
out in mice, which was negative for the tested organs, however the target organ, the
kidney was not tested, making it difficult to conclude on the potential genotoxic
properties of chlorophene in relevant tissues.

The DS concluded that although several of the key studies had deficiencies which made it
difficult to make a solid conclusion, the overall weight of evidence suggested that
chlorophene was negative for genotoxicity.

Comments received during public consultation
One MSCA commented specifically that they agreed with no classification for
mutagenicity, although this position was not further elaborated.

Assessment and comparison with the classification criteria

The potential mutagenicity of chlorophene has been studied in vitro in both bacteria and
mammalian cells, and in vivo in a mouse micronucleus test, a comet assay and a mouse
dominant lethal test.

In an Ames test from 1986, clear negative results were seen in S.typhimurium strains
TA98, TA100, TA1535 and TA1537 with and without S9. A test for chromosome
aberrations in Chinese hamster ovary cells also gave a negative result with and without
S9. Sufficiently high top dose levels were used to achieve a complete inhibition of mitotic
index. Neither of these tests conformed to the relevant guidelines available today, but
still they do not provide any indications that chlorophene has mutagenic potential.

The results from 2 mammalian cell tests were less clear cut. In a study dated 1988, as
part of a wider testing programme for the US National Toxicology Programme, a positive-
dose-related trend in mutant fraction (MF) was seen at the TK locus in mouse lymphoma
cells following 4 h exposure in soft agar without S9. However, apparently a detailed trend
analysis was not possible given the extent of the data, and the test was neither repeated
nor conducted with S9. This study also included a single mutation test using human TK
cells in microwell plates. However the results were uninterpretable given that the
background MF was below the recommended assay acceptance criteria. In the other
study, a HPRT mutation test dated 2005, the methodology apparently conformed to
OECD TG 476. Without S9, in a first experiment, the MF at each dose tested was above
the control value, but a clear dose-response was not seen and a significant increase was
only evident at one of the mid-dose values. This finding was not reproduced in a second
experiment. With S9, there was no increase in MF in the first experiment but when
repeated elevated values were seen at several doses and a positive linear trend test
reported. However, overall, these assays do not appear to have provided a clear
indication of mutagenic potential.
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The results of the three in vivo tests provide further reassurance that chlorophene lacks
mutagenic potential. The micronucleus test (1990) was well performed, giving a clear
negative result in male and female mice treated orally. The Dominant Lethal test (1972)
was non-guideline, but gave a negative result. The comet assay (2009) investigated DNA
isolated from bone marrow, liver and glandular stomach of male mice treated orally. This
was a well conducted test and also gave a clear negative result.

RAC concludes that in the absence of any positive results, and given the range of tests
conducted, no germ cell mutagenicity classification for chlorophene is justified.
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4.8

Carcinogenicity

Table 21: Carcinogenicity studies

3-month and 15-
month interim
sacrifice: 10/sex

renal tubule adenoma or
carcinoma (combined) at mid-
and high-dos&: No evidence
of carcinogenic activity ir.
Survival of high-dose male and

Type of study, Species, Dose levels, Tumours Reference
Method/ Strain, frequency of
Guideline Sex, application
no/group
Two-year gavage | Rat 0, 30, 60, 120 d: No evidenceof carcinogenic | National
study F344/N mg/kg/day €) effect ind receiving 30, 60, or | Toxicology
US-EPA 83-2 3+Q 120 mg/kg day. Program
[JOECD 453 50/sex 0, 60, 120, 240 Q: Equivocal evidenceof Technical
3-month and 15-| mg/kg/day @) carcinogenic effect if based | Report
month interim on the occurrence of two very | Series
sacrifice: 10/sex rare renal transitional cell No.424
carcinomas; one occurring at 1241994)
mg/kg/day and one at 240 mg/KgA6_5+A6_7
[day. KEY
No changes in survival or mean STUDY*
body weights in control or
exposed groups.
Two-year gavage | Mouse 0, 120, 240, 480 | J4: Some evidencef National
study B6C3R mg/kg/day carcinogenic effect i based Toxicology
US-EPA 83-2 3+9 on increased incidences of renal Program
OOECD 451 50/sex tubule adenoma in high dose andrechnical

Report
Series
No.424
(1994)

A6_7 (1)

female mice was lower than that kgy

of the controls. The number of | sSTUDY*
mice surviving to the end of the
study was considered adequateg
for evaluation of chronic toxicity]
and carcinogenicity. Final mear
body weights of all dosed males
and mid- and high dose females
were lower than those of the
controls.
One-year dermal Mouse As initiator: single | No skin tumour-initiating National
initiation/promotion | Swiss CD-1 application of 10 | potential. Toxicology
study 3+9 mg/animal Weak tumour-promoting Program
No guideline 50/sex As promoter: 0.1, | activity. There was a dose- (1995)
1.0, 3.0 mg/animal| related increased incidence in | A6_7 (3)
3 times/week papillomas in both males and
As complete females.
carcinogen: 10 mg| Chlorophene did not act as a
single initiating complete carcinogen.
dose followed by
0.1, 1.0, 3.0
mg/animal 3
times/week
20-week dermal Mouse 0.1,1.0,3.0 A significant (p<0.01) Spalding
carcinogenicity Tg.AC mice mg/animal carcinogenic effect on skin JW, French,
study in transgenic were recorded at 3 mg/animal | Tice,
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Type of study, Species, Dose levels, Tumours Reference
Method/ Strain, frequency of
Guideline Sex, application
no/group
Tg.AC mice Q 3 times per week | measured as incidence of Furedi-
No guideline 13-20 Post-exposure animals with tumours analysed | Machacek,
animals/group period: 6-10 weekg by life-table analysisTumour Haseman
multiplicity was also and

significantly (p<0.01) increased| Tennant.

in the high dose group. The meafox. Sci.,
latency time to maximum skin | 49, 241-254,
tumour yield was the same for | 1999

the negative and positive contrgl A6_7 (2)
groups and for the highest KEY
chlorophene dose group. STUDY
Survival at 20 weeks decreased
with increasing doses (87%, 77P6
and 68% in the low-, medium
and high-dose groups,
respectively)

No overt skin irritation and
ulceration was reported after
monitoring by gross
examination.

*Studies also reported in Table 3.7 (chronic tayici

The evaluation of carcinogenicity is based on &tudies, see Table above.

The carcinogenic potential of chlorophene was stlithtwo-year gavage studies in rats and
mice. The studies were conducted by the National TdagoProgram.

Rats, gavage, two year (NTP):

In rats, very rare renal transitional cell carcirmsoccurred in one female rat each of the mid- and
high dose group (table 4.14) whereas none of tm®tws found in male rats could be ascribed as an
effect of the test substance (table 4.D&e to the low incidence, this finding is conseteas

eguivocal evidencdor a carcinogenic activity of the test compoundeimale rats. Survival and

mean body weights of dosed animals were similéndse of the controls. Non-neoplastic

endpoints comprised severe time- and dose-relapdrapathy in male and female rats, occurring
as early as 3 months after the beginning of chdradministration (females). In male rats dosed for
as long as 2 years, secondary hyper-parathyroidiasnobserved, with parathyroid gland
hyperplasia, mineralization of the kidney and glaadstomach, and fibrous osteodystrophy
occurring in the high-dose group. The severityhelse lesions was greater in males.
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Table 22: Nephropathy and pathological findings irfemale rats

Dose (mg/kg) 0 60 120 240

3-Month Interim Evaluation

Kidney? : 10 10 8 9
Nephropa!hyb . 1 (01)° 3 (03) 3 (04) 7** (1.2)**

15-Month Interim Evaluation

Kidney 10 10 10 10
Nephropathy ’ 9 (09) 10 (12) 9 131) 10 (1.8)**

2-Year Evaluation

Kidney 50 50 51 50
Nephropathy 46 (1.2) 471 (12) 50 (1.5)* 50 (2.4)°*

Single Sections (Standard Evaluation)

Kidney 50 50 51 50
Renal Tubule Hyperplasia 0 0 0 1
Renal Tubule Adenoma? 0 0 0 1

Transitional Cell Carcinoma® 0 0 1 1
Step Sections (Extended: Evaluations)

Kidney 50 =S - 50
Renal Tubule Hyperplasia 2 - - 2

Single and Step Sections combined

Kidney ‘ 50 ) - - 50
Renal Tubule Hyperplasia _ 2 E - ) - 3
Renal Tubule Adenoma 0 - - 1
Transitional Cell Carcinoma 0 - - 1

* Significantly different (P<0.05) from control group by Fisher exact test; severity significantly different by Mann-Whitney U test
** P<0.01 :

Number of animals with kidney examined microscopically

Number of animals with lesion

Average severity grade of lesion in all animals: 0=none, 1=minimal, 2=mild, 3=moderate, 4=marked

Historical incidence for 2-year corn oil gavage studies with vehicle control groups: 2/1,068 (1.9% =+ 0.2%); range 0%-2%
Historical incidence: 0/1,068

a
b
(4
d
e
f Animals not examined in extended or combined evaluations
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Table 23: Nephropathy and pathological findings irmale rats

Dose (mg/kg) 0 30 60 120

3-Month Interim Evaluation

Kidney? 10 10 10 9
Nephropathy® 10 (1.0) 8 (08) 9 (1.0 8 (09)

15-Month Interim Evaluation

Kidney 10 10 10 9
Nephropathy 10 1.7) 10 (21)° 10 (21)° 9 (22)°

2-Year Evaluation

Kidney 50 49 S0 50
Nephropathy 448  (23) 48 (28)° 48  (2.9)°° 50 (3.3)°°

Single Sections (Standard Evaluation)

Kidney 50 49 S0 50
Renal Tubule Hyperplasia 0 2 0 2
Renal Tubule Adenoma 1 0 0 0
Renal Tubule Carcinoma 0 0 0 1
Renal Tubule Adenoma or Carcinomad 1 0 0 1

Step Sections (Extended Evaluations)

Kidney 50 49 50 50
Renal Tubule Hyperplasia 3 7 6 1722
Renal Tubule Adenoma 0 1 2
Renal Tubule Carcinoma 0 0 1
Renal Tubule Adenoma or Carcinoma 0 1 2

Single and Step Sections combined

Kidney 50 49 50 50
Renal Tubule Hyperplasia 3 9 6 17¢¢
Renal Tubule Adenoma 1 1 2 1
Renal Tubule Carcinoma 0 1
Renal Tubule Adenoma or Carcinoma 1 1 2 2

¢ Significantly different (P<0.05) from control group by Fisher exact test; severity significantly different by Mann-Whitney U test
2 P<0.01

2 Number of animals with kidney examined microscopically

Number of animals with lesion

Average severity grade of lesion in all animals: 0=none, 1=minimal, 2=mild, 3=moderate, 4=marked

Historical incidence for 2-year corn oil gavage studies with vehicle control groups: 12/1,069 (1.1% + 1.4%); range 0%-4%

a o o

Mice, gavage, two year (NTP):

In mice following exposure to chlorophene by gavdhere was some evidence of carcinogenic
effect in males based on significant increase malreubule adenomas in the 480 mg/kg (high-dose)
group of males and of renal tubule adenomas orfmmara in both the 240 (mid-dose) and 480
mg/kg (high-dose) groups of males (table 25).
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Table 24: Nephropathy and pathological findings irmale mice

Dose (mg/kg) 0 120 240 480

3-Month Interim Evaluation

Kidney* 10 10 10 10
Nephropathy® 1 0.)° 3 (03) 10°° (1.2)°° 10°° (2.2)°°

15-Month Interim Evaluation

Kidney 10 10 10 10
Nephropathy 9 (09 10 (27)°° 10 @27°° 10 (2.7)°°

2-Year Evaluation

Kidney 50 50 50 50
Nephropathy 39  (0.8) 48°° (2.0)°° 50°° (2.4)°° 49°° (2.4)°°

Single Sections (Standard Evaluation)

Kidney 50 50 50 50
Renal Tubule Hyperplasia 0 0 3 6°°
Renal Tubule Adenoma? 0 2 2 2
Renal Tubule Carcinoma® 0 0 2 1
Renal Tubule Adenoma or Carcinomaf 0 2 4° 3

Step Sections (Extended Evaluations)

Kidney 50 50 50 S0
Renal Tubule Hyperplasia 9 16° 13 9
Renal Tubule Adenoma 0 1 2 3
Renal Tubule Carcinoma 0 0 1 0
Renal Tubule Adenoma or Carcinoma 0 1 3 3

Single and Step Sections Combined

Kidney 50 50 50 50
Renal Tubule Hyperplasia 9 16° 14 13
Renal Tubule Adenoma 0 2 4 5¢
Renal Tubule Carcinoma 0 0 2 1
Renal Tubule Adenoma or Carcinoma 0 2 6°° 6°°

Significantly different (P<0.05) from control group by Fisher exact test; severity significantly different by Mann-Whitney U test
° P<0.01

Number of animals with kidney examined microscopically
Number of animals with lesion

Average severity grade of lesion in all animals: O=none, 1=minimal, 2=mild, 3=moderate, 4=marked

Historical incidence for 2-year corn oil gavageidé¢s with vehicle control groups (mean * standdediation): 4/949
(0.4% =+ 1.0%); range 0%-2%

Historical incidence: 0/949

Historical incidence: 4/949 (0.4% + 1.0%); rangé-2%

0. 6 O W o o

Tubular hyperplasia was seen in all treated grevigssignificant increase in low-dose males but
without a dose-response. This study featured gaadgenistration five days per week of 120, 240,
480 mg/kg bw/day of chlorophene in corn oil to B6@3nice. Treatment was continued for 2
years, with interim sacrifices at 13 and 65 wedke 2-year sacrifice comprised 50 animals per sex
and dose, whereas each interim sacrifice compfi8eghimals per sex and dose. General toxicity
was evident as nephropathy (table 4.16) and redocég weight development (table 4.17). The
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incidence and severity of nephropathy were both agé dose-related. Nephropathy was first
statistically significant in the mid-dose grouptae 13-week sacrifice with 10 out of 10 males (8/10
females; 240 mg/kg) all showing minimal nephropathtythe 65-week sacrifice, nephropathy had
progressed to a mild-to-moderate degree and wasised treated groups with a dose-related
increase in severity of nephropathy and affectio lonales and females. Nephropathy was evident
as interstitial fibrosis, multifocal dilated tubslevith flattening of the renal tubule epithelium,
regenerative tubules with basophilic epitheliunickBned basement membranes and hyaline casts.

Table 25: Body weights and absolute and relative gan weights of mice

Vehicle Control 120 mg/kg 240 mg/kg 480 mg/kg

Male
n 45 32 38 30
Necropsy body weight 480 + 1.0 39.1 + 0.9°° 35.5 = 0.7°° 326 + 0.7°°
Brain

Absolute 0.453 + 0.004 0.465 + 0.605 0.473 + 0.008° 0.469 + 0.005°°

Relative 9.66 = 0.24 12.08 + 0.27°° 13.48 + 0.32°° 1451 + 0.29°Y
L. Kidney

Absolute 0.399 + 0.008 0.263 * 0.605°° 0.253 * 0.006°° 0.267 £ 0.607°°

Relative 845 + 0.22 6.80 + 0.15°° 7.20 = 0.21°° 826 + 0.25
R. Kidney

Absolute 0415 * 0.006 0.280 * 0.0605°° 0.266 + 0.006°° 0.281 + 0.005°°

Relative 8.80 = 0.20 7.24 £ 0.15°° 7.57 = 0.21°° 871 £0.23
Liver

Absolute 2424 = 0.117 2.398 x 0.202 1.949 + 0.078° 2.113 x 0.056°

Relative 51.25 £ 273 64.56 = 7.14 55.66 = 2.80 6535 + 1.95°
Female
n 36 40 33 25
Necropsy body weight 472 13 49 x 12 404 + 1.2°° 33.7 £ 0.9°°
Brain

Absolute 0477 + 0.004 0.473 = 0.603 0.465 x 0.003° 0.462 = 0.005°

Relative 10.39 + 0.32 10.85 + 0.31 11.88 + 0.39°¢ 13.94 + 0.44°°
L. Kidney

Absolute 0.277 = 0.004 0.261 + 0.0605 0.231 + 0.004°° 0.206 + 0.014°°

Relative 599 + 0.17 596 + 0.20 590 + 021 635 + 0.72
R. Kidney

Absolute 0.291 + 0.005 0.276 + 0.005° 0.250 + 0.005°° 0.214 + 0.006°°

Relative 6.29 £ 0.16 6.29 = 0.20 638 + 0.22 643 + 0.22
Liver

Absolute 1.970 = 0.077 2.223 + 0.123 2.208 = 0.090 2.121 = 0.089

Relative 4238 + 1.66 52.14 + 4.24° 56.67 + 3.53%¢ 63.13 + 2.34°¢

° Significantly different (P<0.05) from the control group by Williams’ or Dunnett’s test

°¢ P<0.01

2 Organ weights and body weights are given in grams; organ-weight-to-body-weight ratios are given as mg organ weight/g body weight
(mean * standard error).

b p=29

The survival of chlorophene-treated animals dee@#sllowing chlorophene exposure (table
4.18). Survival of dosed male mice was lower theat of controls (90%) with 69% (p=0.014), 81%
(p=0.222) and 64% (p=0.002) in the low-, mid- amghldose groups, respectively. Survival of
female mice was 74% for controls and 85%, 69% @6%). and 51% (p=0.007) in the low-, mid-
and high-dose groups, respectively. The numbericé surviving to the end of the study was
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considered adequate for evaluation of chronic txand carcinogenicity. The decreased survival
was associated in part with dose-related increasesidence and severity of nephropathy. The
mean body weights at necropsy of all dosed maldsrad- and high-dose females were lower than
those of the controls. Liver and kidney weightseveose-dependently increased in both sexes.

Table 26: Survival of mice

Vehicle Control 120 mg/kg 240 mg/kg 480 mg/kg
Male
Animals initially in study 70 70 70 70
3-Month interim evaluation? 10 10 10 10
15-Month interim evaluation? 10 10 10 10
Moribund 2 12 7 8
Natural deaths 3 4 5 10
Accidental deaths? _ 2 ) 2
Animals surviving to study termination 45 32 38 30
Percent probability »
of survival at end of study® 90 69 81 64
Mean survival (days)® 591 551 5712 530
Survival analysisd P=0.007 P=0.014 P=0.222 P=0.002
Female
Animals initially in study 70 70 70 . 70
3-Month interim evaluation?® 10 10 10 _ 9
15-Month interim evaluationd 10 10 10 9
Moribund ) 9 4 10 12
Natural deaths 5 3 5 14
Accidental deaths? 3 2 1
Animals surviving to study termination 36 40 33 25
Percent probability
of survival at end of study® 74 85 69 51
Mean survival (days)© 583 554 551 520
Survival _ana!y_sisd P<0.0601 P=0:314N P=0.665 P=0.007
2 Censored from survival analyses
b Kaplan-Melcr determinations
¢ Mean of all deaths (uncensored, censored, and terminal sacrifice)
d

The result of the life table trend test (Tarone, 1975) is in the control column, and the results of the life table pairwise comparisons
(Cox, 1972) with the controls are in the dosed columns. A lower mortality in a dose group is indicated by N.

Mice, dermal:

Female transgenic Tg.AC micecarrying an inducible v-Haas oncogene were exposed to 0.1, 1.0,
3.0 mg/animal by the dermal route 3 times per weeR0 weeks followed by a 6 week post-
exposure period (Spalding et al., 1999; A6_7 (Zable 4.19) They used 13-20 animals/group at
the age of 7-18 weeks. Doses of 14.3, 143, 429megB A solved in acetone (0.5, 5, 15 mg/mL
concentrations, total volume of 0.2 mL/animal) wapplied to a dorsal interscapular skin area of 5-
7 cmz, Positive control used was 12-O-tetradecautmybol-13-acetate (TPA). Body weights were
recorded weekly and cage observations were made avilay for mortality and morbidity.

Detailed clinical observations 2-5 times weekly.e@\skin irritation and ulceration was monitored
by gross examination. Numbers of skin tumours wecerded weekly. Evaluations of gross
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appearance of epidermal papillomas were done,rantter to be counted as a positive response,
skin tumours had to reach 1 mm in size and peimistt least 3 weeks. Once an equivocally
positive skin response to either the test agepbsitive control (TPA) had been established, furthe
observations became unnecessary. Survival decreaaatbse-dependent manner at 20 weeks with
87%, 77% and 68% in the low-, medium and high-dpseps, respectivel\A significant

(p<0.01) carcinogenic effect was recordeat 3 mg/animal measured as the incidence of asimal
with tumours, analysed by life-table analy3ismour multiplicity was also significantly

(p<0.01) increasedn the high-dose group. The mean latency timea@imum tumour yield was

the same for the negative and positive control gsaand for the high-dose group.

Table 27: Skin Tumour Incidence in homozygous femal Tg.AC mice

Incidence of animals Mean weeks to Mean tumors/animals Mean weeks to maximal Survival at 20
Treatment with tumors (%o} first tumor (= SD) at risk (= SD}Y" tumor yield (= SD) weeks (%)
Acetone 414 (29%) 133 2.1 03=00 133+ 2.1 14/14 (100%
BCP"
0.1 mg 5/15(33%) 8.6 + 6.1 0.7+12 160+ 19 13/15 {87%)
1.0 mg 1/13 (8%) 16.0 0.1 16.0 10/13 {77%)
3.0 mg 16/19 (84%)° 10,9 = 3.6 23+19¢ 13.5+ 36 13/19 (68%)
TPA®
1.25 ug 19/20 (95%)" 74+24 19.5 = 12.4* 13.6 = 3.5 9/20 (45%)

Note.Mice were 18 weeks old at start of treatment.

#Animals were considered to be at risk after 10 wesfldosing.

P 0-Benzyl-p-chlorophenol was dissolved in acetamé applied 3 times per week
°p < 0.01 vs. acetone controls (Life Table Test).

9p < 0.01 vs. acetone controls (Mann-Whitney U-Test)

®TPA (1.25 pug) in 200 pL acetone was applied twieevpeek.

In a study with male and female CD-1 micéhe potential tonitiate or promote skin tumours

was investigated in a 20 week dermal initiationfpotion study using phorbol ester (TPA) or
dimethyl-benz-anthracene (DMBA) as model promotet imitiator, respectively (NTP, 1995,
A6_7 (3)).Chlorophene acted as a weak skin tumour promoterand did not demonstrate activity
as a skin tumour initiator or a complete carcinogen

4.8.1 Summary and discussions of carcinogenicity
Rats, gavage, two year (NTP):

In the 2-year study (table 4.14 and table 4.1544Rats received chlorophene by gavage
administrations of 30, 60, 120 (males) or 60, 2@ (females) mg/kg bw/day in corn oil.
Treatment was continued for 2 years, with interaorgices at 13 and 65 weeks. The 2-year
sacrifice comprised 50 animals per sex and dosere@s each interim sacrifice comprised 10
animals per sex and dose. General toxicity wasicesd to kidney effects (nephropathy and effects
on urine parameters).

The findings in female rats included very rare gamas of the renal transitional epithelium
(TCC). One female each of the mid- and high-dosegmere found to carry this type of tumour.
This type of tumour has not been recorded in N'Biohical control data (0/1068). The rarity of this
tumour type raises concern, since the tumour oddwiee in this study, which reduces the
possibility that the tumours occurred by chancee Tikelihood that the two TCCs observed in this
study are of spontaneous origin is very low. Coaigitions of tumour type and incidence of tumour
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type relative to historical control incidence iglhlighted in the R7 Guidance to CLP

(3.6.2.2.6) Historical control data can also be useful to juglthe biological significance of
marginal increases in uncommon tumours. If ther@ $snall increase in a particular tumour type
which historical data shows to be very uncommonamikely to have occurred by chance then this
may support a conclusion of carcinogenicity withthe requirement for a statistically significant
Increase.”

Another consideration is the evaluation of whethere is any indication that the observed tumours
are substance related, such as increased incidehpes-neoplastic lesions. A review was
conducted within the NTP study to specifically exsdé the transitional cell hyperplasia. This
review of high-dose and vehicle control rats frdra 15-month interim evaluation and 2-year study
was limited to the transitional epithelium linirthe renal pelvis, and papilla. An increased
incidence of transitional cell hyperplasia was degé in both high-dose females and males after 15
months and 2 years (the two time points not diffeeged in the report). Thus, the observed
tumours were accompanied by increases in pre-ngaplasions, but the existence of hyperplasias
per seis not on its own predicitive of the developmehtumours. Sex-differences seem to exist.

Moreover, since the tumour type (Transitional calicinoma) is relevant for humans, their
occurrence should be included in the overall evadnaf the carcinogenicity of chlorophene.

Mice, gavage, two year NTPIt is logical to speculate that the renal hypenpsand neoplasms
observed in male mice following orally administesdorophene are secondary to the
nephrotoxicity exerted by the test compound. Asused in Marsman et al., 1995, previous
studies in mice with other chemicals, both genat@xid non-genotoxic

(bromochloromethane CAS number 74-27-5; nitrilaeigc acid CAS number 139-13-9; tri(2,3-
dibromopropyl)phosphate CAS number 126-72-7; 2advanophenol dihydrochloride CAS number
137-09-7) showed poor association between nephrg@aid renal carcinogenicity. Thus, although
nephropathy may be a permissive factor, other pgiraad secondary mechanisms may be
operative in the induction of the mouse renal nasipis.

In lifetime bioassays compounds are routinely tbstgng at least three dose levels to enable
hazard identification and hazard characterisat®opaat of risk assessment. Of these doses, the
highest dose is meant to provoke minimal toxiaityaracterised by overt toxicity, toxicity believed
to reduce the life span or an approximately 10%ic&dn in body weight gain (maximal tolerated
dose, MTD dose). The MTD is the highest dose otéseagent during the bioassay that can be
predicted not to alter the animal’s normal longgftiom effects other than carcinogenicity. In the
current study the low-dose males express suffi¢@ntity to qualify as an actual high-dose group,
and in the low-dose animals there is an increasenal neoplasms, and in the mid- and high-dose
the increase is statistically significant. Thusr¢happears to be a dose-response relationship
between the dose of chlorophene and the developoheahal neoplasms, starting at the lowest
dose. The increase in renal tubule hyperplasiaalggssignificantly increased in the low-dose
males. Altogether these findings support a clas#ihn of the test compound in Category 2
(According toRegulation (EC) No 1272/2008 (CLR)

Other compounds have been classified as Categoaycthogens on the basis of tumours occurring
at doses at and exceeding MTD, in which the inadesf tumours showed a dose-response
relationship €.g, Polyhexamethylene biguanide— PHMB, CAS numbeiB3727-8). The data on
genotoxicity were limited, and PHMB was concludsedchan-genotoxic.
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Mice, dermal: Transgenic female Tg.AC mice

The study in the transgenic Tg.AC mice suggestsdiiarophene is carcinogenic, although dose-
dependent decreased survival was observed at ZswRermal dosing of female Tg.AC mice with
3 mg chlorophene in acetone over 20 weeks ledstgraficant increase of skin tumours (84% of
animals had tumours) compared to the acetone dq@8%).

Considerations of the relevance of the model usedtudies with regulatory purposes:

As stated in R7.7.10 of the document “Guidancenforimation requirements and chemical safety
assessment R.7a: Endpoint specific guidance” celatthe REACH Regulation (EC) No
1907/2006 of the European Parliament and of then€ibaf 18 December 2006, data from
transgenic rodent models can be used for asses@&rggrcinogenicity of a chemicéenetically
engineered (transgenic) rodent moddks.g., Xpa-/-, p53+/-, rasH2 or Tg.AC): animalsdae
genetically engineered such that one or more ohtb&ecular changes required for the multi-step
process of carcinogenesis has been accomplisheuthéf¢ et al., 1999). This can increase the
sensitivity of the animals to carcinogens and/arrdase the latency with which spontaneous or
induced tumours are observed. The genetic chamgagjiven strain of engineered animals can
increase sensitivity to carcinogenesis in a broadge of tissues or can be specific to the changes
requisite for neoplastic development in one or @nlynited number of tissues (Jacobson-Kram,
2004; Pritchard et al., 2003; ILSI/HESI 2001). Ddtam these models may be used in a Weight of
Evidence analysis of a chemical’s carcinogenicity.”

Although studies of carcinogenicity using the Tg.A@Gdel are not yet fully validated for
regulatory purposes, extensive investigations ladready been conducted. In the study with
chlorophene included here (Spalding et al., 1989¢sal compounds were tested and the results
showed good correlation with results from 2-yeaaksays, with 3/6 compounds including
chlorophene showing clear carcinogenic activity] a6 that were negative in Tg.AC mice, of
which one non-genotoxic compound have shown todadiwer tumours in female mice in the 2-
year bioassay. A more extensive array of compobasie been tested in the Tg.AC model and the
results have been compared with results from thiea2-bioassay (Eastin et al., 1998; Pritchard et
al., 2003), showing good concordance, and thattbeel is able to detect also non-genotoxic
carcinogens.

4.9.2 Comparison with the CLP criteria

The “Guidance on the Application of Regulation (B@®) 1272/2008” (Guidance to CLP) 3.6.2.2.6
lists important factors, which may be taken intasideration when assessing the overall level of
concern of possible carcinogenic compounds. Irfidbewing sections chlorophene have been
evaluated in relation to these factors:

(a) tumour type and background incidendée observed tumour types (renal transitional cell
carcinomas in female rats, the renal tubular adescend carcinomas in male mice and skin
tumours in mice) are relevant for humans, and #rege from histologically unrelated tissues,
although vicinal, suggesting that chlorophene neayl lto more than one type of tumour.

With respect to the two TCCs observed in femalg, the Guidance to CLP states “If there is a
small increase in a particular tumour type whic$tdrical data shows to be very uncommon and
unlikely to have occurred by chance then this mgppsert a conclusion of carcinogenicity without
the requirement for a statistically significantriease”.
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(b) multi-site responsedt is stated in the Guidance to CLEVidence shows that substances which
cause tumours in either multiple sites and/or mlétspecies tend to be more potent carcinogens
than those causing tumours at only one site ingpeeies (Dybing et al., 1997). This is often true
for substances which are mutagenic. Also, whereamurarcinogens have been tested in two or
more species, the majority have caused cancenerakspecies (Tennant, 1993). Thus, if a
substance causes tumours at multiple sites and/orare than one species then this usually
provides strong evidence of carcinogenicity.

The kidney tumours appeared at two different, beihal sites, and they arose from histologically
unrelated tissues and occurred in two species: Ti@€snale rats and renal tubular adenomas and
carcinomas in male mice. Besides these skin tunmasrred in mice. The occurrence of tumours
at different sites suggests that chlorophene mayabznogenic.

(c) progression of lesions to malignandy;male mice there seems to be a low but treatmetated
increase in benign renal adenomas, but not in mafigrenal carcinomas. The number of tumours
may be too low for progression from adenomas toisamas to be evident.

(d) reduced tumour latenci;he latency of tumour development, i.e. how quickkubstance
induces tumours, often reflects the potency ofraicagen. No tumours were found at the interim
sacrifices in the studies in mice and rats andrban latency time to maximum tumour yield was
not decreased in Tg.AC mice exposed to chloropHersummary, there is no indication for
reduced tumour latency due to chlorophene.

As mentioned in the Guidance to CLP, the latenayfour formation does not materially affect
the classification and hazard category. Any sultgta@ausing cancer will attract classification
regardless of the latency for tumour developmehis &also includes tumour responses at late
treatment/life periods if substance-related.

(e) whether responses are in single or both sekesjours appeared in both sexes, male and
female mice and in female rats. The renal tubul@namas and carcinomas are restricted to male
mice, the skin tumours appeared in female miceredsethe TCCs were only seen in female rats.
There are no data on possible differences in téxmetics between the sexes. Female mice did not
develop adenomas despite almost a similar degreepdfropathy at the highest dose.

(f) whether responses are in a single speciegeersl speciesThe renal tubular adenomas and
carcinomas were observed in mice (oral, males) fla@adkin tumours were observed in mice
(dermal, females), whereas the TCCs were observeats (oral, females). Thus, these findings are
to be discussed as a several-species response.

It is mentioned in the Guidance to CLP that “a Brgjudy in one species and sex in combination
with positive in-vivo mutagenicity data would bensidered to provide sufficient evidence of
carcinogenicity. Positive responses in severalispearld to the weight of evidence, that a chemical
is a carcinogen.”

(9) structural similarity to a substance(s) for whithere is good evidence of carcinogenidiy;
comment added.

(h) routes of exposurd;he oral exposure route chosen in the NTP studigsrisenot relevant to
the foreseeable human exposure pattern towardeogihlene. The dermal studies in CD-1 and
transgenic mice cover the most relevant human expgstterns, both test systems showing that
chlorophene as a weak carcinogen.
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(i) comparison of absorption, distribution, metalkol and excretion between test animals and
humans;This comparison cannot be made due to a lacki@faat human data.

() the possibility of a confounding effect of essiee toxicity at test doseSge discussion above,
under Mice, gavage, two-years NTP.

Despite evidence of nephropathy in mice and ratsotf sexes, no increased incidences of renal
neoplasms were observed in female mice or in nadde This suggests that while nephrotoxicity
may have been a necessary component, factorstbrethe marked nephrotoxicity of chlorophene
were critical to the development of renal carcimagges in male mice.

(k) mode of action and its relevance for humanshsas cytotoxicity with growth stimulation,
mitogenesis, immunosuppression, mutageni€itg. genotoxicity of chlorophene was concluded as
negative, although some uncertainties with resfmeassay insufficiencies existed. The mode of
action underlying the development of renal tubaldenomas and carcinomas may involve
regenerative hyperplasia. On the other hand asqugly discussed studies in mice with both
genotoxic and non-genotoxic chemicals, (bromocm@ihane CAS number 74-27-5;
nitrilotriacetic acid CAS number 139-13-9; tri(2d@&romopropyl)phosphate CAS number 126-72-
7; 2,4-diaminophenol dihydrochloride CAS number-0%77) showed poor association between
nephropathy and renal carcinogenicity. Thus, aihouephropathy may be a permissive factor,
other primary and secondary mechanisms are likebetoperative in the induction of the mouse
renal neoplasms.

The aetiology of the TCCs is not clear. The lowdeace may not be reflected in the occurrence of
precursor lesions in the urothelium, even if theas transitional epithelium hyperplasia in the
urinary bladder of one control animal and one ldgke animal.

4.9.3 Conclusions on classification and labelling

In view of the induced renal neoplasms in male ni@cgear study) along with the two cases of
renal transitional cell carcinoma, not observetigtorical animals, in female rats (2-year study),
and supported by the carcinogenic effect of chlbene following dermal exposure of female CD-1
mice or female Tg:AC mice, chlorophene is considereveak carcinogen. The genotoxic property
of chlorophene was concluded as negative and o rlede of action was established.

A classification for carcinogenicity is proposed:

According to Regulation (EC) No 1272/2008 (CLP): @rcinogen category 2, H351 suspected
of causing cancer.

This is based on induction of two different typésumours, in two species, in two sexes and
following two routes:

Rat female (oral) + mice males (oral) + mice (ddyma
Mode of actionNo clear mode of action was established

Threshold or non-threshald he totality of the data available indicates eagtoxicity and
threshold.
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RAC evaluation of carcinogenicity

Summary of the Dossier submitter’s proposal

Two carcinogenicity studies following US EPA guideline 83-2 were available, one in rats
and one in mice. Also available as supportive information was a non-guideline dermal
initiation/promotion study and a short-term dermal carcinogenicity study in transgenic
mice.

In the two-year carcinogenicity gavage study in F344 rats, males were treated orally with
0, 30, 60 or 120 mg/kg bw/day and females with 0, 60, 120 or 240 mg/kg bw/day
chlorophene. No effects on survival or mean body weights were seen. In a standard
evaluation, one female from the mid dose group and one female from the highest dose
group were found to have a rare carcinogenic tumour of the renal transitional epithelium.
Historical control data from the US NTP database showed that there were 0 incidences of
this tumour out of 1068 controls. This led the DS to conclude that the likelihood that
these tumours were spontaneous was low and that the study provided equivocal evidence
of carcinogenicity.

In the two-year carcinogenicity gavage study in B6C3F1 mice, animals were treated
orally with 0, 120, 240 or 480 mg/kg bw/day chlorophene. At the end of the 2-year
experimental period, an extended evaluation was performed using step sections of the
kidney. Renal tubule adenomas were observed in male mice, dose-dependently across all
study groups, reaching statistical significance at 480 mg/kg bw/day [5/50 (10 %) versus
0 in controls]. Renal tubule carcinoma was evident in two males at 240 mg/kg bw/day
[2/50 (4%)] and in one male at 480 mg/kg bw/day [1/50 (2%)]. The incidence of
adenoma and carcinoma combined reached statistical significance at doses = 240 mg/kg
bw/day. Renal tubular hyperplasia was also observed in all treated groups but in the
absence of a dose-response relationship. These effects were observed at doses all greater
than the maximum tolerated dose (MTD) with reductions in body weight of 20, 26 and 32
% at necropsy for dose groups 120, 240 and 480 mg/kg bw/day, respectively. However,
the DS argued that this level of toxicity did not detract from the conclusions on
carcinogenicity arising from the findings, citing other substances considered by RAC in
the past (e.g. PHMB: polyhexamethylene biguanide). The DS also noted an increased
severity of nephropathy at these doses (grading 0.8, 2.0, 2.4 and 2.4 for 0, 120, 240 and
480 mg/kg bw/day, respectively). No neoplasms were observed in female mice.

Supportive information was available from a 20-week dermal initiation/promotion study
in CD-1 mice and a dermal study in transgenic mice.

In the initiation/promotion study, chlorophene (10 mg/animal) was applied topically to 50
female and 50 male Swiss CD-1 mice as an initiator. Repeated topical applications of 0.1,
1 or 3 mg/animal were then applied three times a week for a year. When chlorophene
treatment was followed by promotion using the phorbol ester tetradecanoyl phorbol
acetate (TPA), chlorophene was not found to exert any initiating activity. However, there
was a dose-related increased incidence of papilloma in both males and females following
chlorophene treatment after initiation with dimethyl-benz-anthracene (DMBA). In
conclusion, chlorophene did not act as a skin tumour initiator or as a complete carcinogen
but did have activity as a weak skin tumour promoter.

In the second dermal study, female Tg.AC transgenic mice (13 - 20/group) were dosed
dermally with chlorophene (0.1, 1, 3 mg/animal) 3 times per week for over 20 weeks.
The results showed a significant increase in skin tumours in animals treated with
chlorophene (3 mg/animal) over the vehicle controls (84% versus 29% respectively).
Survival decreased at 20 weeks in a dose-dependent manner with 86%, 77% and 68%
survival noted in the low, medium and high dose groups, respectively.
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The DS concluded that the rare transitional cell carcinoma observed in two rats and the
renal neoplasms occurring in male mice supported by the carcinogenic effects occurring
in the dermal studies showed that chlorophene was a weak carcinogen. Given that
chlorophene was not genotoxic and no clear modes of action had been established for the
carcinogenic effects seen, the DS favoured classification as Carc. 2 rather than Carc. 1B.

Comments received during public consultation
Three MSCA and a manufacturer of chlorophene commented during public consultation.

All three MSCA agreed with the proposal. One MSCA queried the relevance of referring to
another dossier in relation to the discussion of the presence of neoplasms at doses
exceeding the MTD. Another offered further information on historical control incidence of
the tumour types observed: transitional cell carcinoma in rats [1/1348 in female rats
(0.07%) (Haseman et al., 1998) and 0.09% in F344 rats (Chandra et al., 1993)] and
renal tubule carcinomas in male B6C3F1 mice [1/1351 (0.07%) (Haseman et al., 1998)
versus 0/949 in the CLH report]. The third MSCA highlighted the significance of the rare
tumour findings in female rats. They were less certain about the relevance of the findings
in the 2-year mouse study as they occurred at doses causing excessive toxicity.

Further details about the study in transgenic mice were requested, specifically on the
dose-dependent reduction in survival (87, 77 and 68% survival in dose groups 0.1, 1.0
and 3.0 mg/animal, respectively). In response, the DS suggested that the reduced
survival was due to the advanced age of the mice at the start of the study (18 weeks)
and the spontaneous development of odontomas leading to removal of mice from the
study.

The manufacturer disagreed with the proposal to classify for carcinogenicity, providing
the following comments on the studies in the dossier.

(i) 2-year bioassay in rats:

The evidence that the isolated cases of transitional cell carcinoma (TCC) in one
mid-dose female and one top-dose female rat were treatment related was not
convincing. As chlorophene was considered non-genotoxic, carcinogenesis would
likely occur as a progression from pre-neoplastic lesions to the malignancy. In a
review conducted within the carcinogenicity study, renal transitional cell
hyperplasia was found to be inversely related to tumour incidence, in that
hyperplasia incidence was greater in males. Observations were made in the
transitional epithelium lining, the renal pelvis and papilla.

The manufacturer also provided further historical control data for transitional cell
tumours in female F344 rats from the NTP database. These were:

e 1 TCC/1348 female F344 rats in chronic feeding studies

« 1 TCC/898 female F344 rats in chronic inhalation studies
These data showed that this tumour type, whilst rare, did occur spontaneously in
this strain of rat.

(ii) 2-Year bioassay in mice:

In males, the reported positive effect was based on significantly higher frequency
of renal tubule adenoma in the high dose group and of renal tubule adenoma and
carcinoma combined in the mid and high dose groups. Importantly, if the
carcinoma were analysed alone, they were found neither to follow a dose-
dependent pattern nor to be statistically significant (incidence of carcinoma:
0/50, 0/50, 2/50 and 1/50 for control, 120, 240 and 480 mg/kg bw/day groups
respectively).
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The increased tumours in males occurred as a consequence of chlorophene-
induced nephrotoxicity at doses exceeding the MTD. Nephropathy was observed
in all dose groups in both male and female mice. No neoplasms occurred in
females. However, it was noted that the natural progression of nephropathy
proceeds more slowly in female mice and so the incidence and severity was lower
than in males.

Industry commented that the low dose was sufficiently toxic to qualify as a high
dose group as, in accordance with the relevant test guideline, reductions in body
weight of 19% and reduction in kidney weight of 20% were evident. In this
group, two adenomas were recorded in males (no statistical significance and
within HCD recorded in the NTP database), but no carcinomas were found.

Therefore, industry concluded that chlorophene followed a non-genotoxic
mechanism of action by which long term exposure to elevated doses was
required for the potential development of tumours. As a significant tumour
increase was only observed for benign tumours in one sex at doses exceeding
the MTD and carcinoma occurred only in a dose-independent manner without
statistical significance, industry agree with classification on the basis of these
effects.

(iii) Dermal initiation/promotion study in mice:

The weak tumour promotion activity was evident only at the top dose. This
activity was much lower than for corresponding DMBA/TPA treated positive
control mice and there was no evidence of activity at the two lower doses.
Scaling, and/or crusting, ulceration and irritation was also evident in the top dose
group. Therefore, it was suggested that the skin irritating properties of
chlorophene could cause an increase in keratinocyte turnover. The manufacturer
noted that hyperkeratosis was observed in a 3-week pilot study at the same top
dose level of chlorophene, with increased incidence and severity after one-year
of exposure. It was postulated that such a stimulation of cell proliferation could
exert a promoting effect on initiated cells.

The initiation/promotion study was considered by industry to be of limited
relevance. Chlorophene was non-promoting at sub-irritant concentrations and
there was no evidence of chemical-related increased incidences of neoplasms or
non-neoplastic lesions following histopathological examinations of kidney, liver,
nose and thymus.

(iv) 20-Week dermal carcinogenicity study in transgenic Tg.AC mice:

The reliability of this non-guideline study was questioned by industry due to the
following reasons:

- The lack of skin irritation could not be explained; this had been seen in
other studies using comparable dosing regimen.

- No histopathology was performed in order to determine whether any
precursory lesions were present.

« The use of mice that were 18 weeks old rather than 7-8 weeks meant that
animals were removed from the study on account of spontaneously
occurring jaw tumours. This may have influenced survival numbers.

- The observed papillomas were seen to develop and regress over the course
of the study, reducing the significance of the assay as a model for
carcinogenesis.

- Disparate substances (including chlorophene) which affected different but
only internal tissues in the standard rodent bioassay “were seemingly
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metamorphosed into skin carcinogens in the Tg.AC model upon their
application to the skin” (Ashby 1997).

The study was given a Klimish score of 3 (not reliable) by the Norwegian
Environmental Agency.

Industry concluded that this study did not allow a final conclusion due to its insufficient
reliability.

Overall, industry concluded that classification was not justified. They commented that the
effects observed were either spontaneous (TCC in rats), or a secondary, non-specific
consequence of kidney toxicity (adenoma in mice) or irritancy (papilloma after dermal
treatment in transgenic mice).

Additional key elements
Incidences of transitional cell hyperplasia and carcinoma in male and female rats,

following administration of chlorophene for 15-months and 2-years are shown in Table
below.

Dose (mg/kg bw/day) o 120 240

Transitional cell hyperplasia (15-month +
2-year combined)

Males | 5/59 (9%) 26/59 -
Females | 4/60 (7%) - 17/59
Transitional cell carcinoma
Males 0 0 -
Females 0 1/51 (1.9%) 1/50 (2%)

Assessment and comparison with the classification criteria

From four available studies, two carcinogenicity bioassays conducted for the US NTP in
rats and mice are considered the most relevant for classification purposes.

In female F344 rats, single incidences of a rare renal tumour type occurred in the mid
and top dose groups. No such transitional cell carcinoma was seen in the kidneys of
controls or in any male rats. The DS stated that no such tumours had been seen in 1068
control animals, presumably from studies involving treatment by gavage, although this
wasn’t explicitly stated. In contrast, information provided during the public consultation
indicated that transitional cell carcinoma had been seen in control F344 rats from the NTP
historical control database, although the incidence rate was very low (1/1348 females in
feeding studies; 1/898 females in inhalation studies).

RAC concluded that it was plausible for single incidences of this rare tumour type to occur
spontaneously in F344 rats, but noted that in this study the incidence overall was two for
this tumour type. There was no mechanistic basis to suggest that the transitional cell
carcinomas in female rats in this study were treatment related. There is no evidence of
chlorophene being genotoxic and no clear relationship was established between
treatment-related toxicity (e.g. renal transitional cell hyperplasia) and susceptibility of
animals to this tumour type. RAC considers the evidence for a carcinogenic effect of
chlorophene in female rats to be very weak, but it can not be disregarded completely.
The conclusion of the DS that the evidence for carcinogenicity in rats was equivocal
seems reasonable.

The only potentially significant tumour findings in the B6C3F1 mouse study were seen in
males:




ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

e Renal tubule adenoma: 0/50 - 2/50 - 2/50 - 2/50, in control, low, mid, high dose
groups.
o Historical control incidence for 2-year gavage studies was 4/949 and the
range 0-2%.
« Renal tubule carcinoma: 0/50 -0/50 - 2/50 - 1/50.
o Historical control incidence 0/949.

A further microscopic evaluation was made by making “step” instead of “single” sections
of the renal tissue:

 Renal tubule adenoma: 0/50 - 1/50 - 2/50 - 3/50

« Renal tubule carcinoma: 0/50 - 0/50 - 1/50 - 0/50

* No historical control data available.

None of these tumour findings are statistically significant. However, when the data from
both evaluations are combined and the numbers of adenoma and carcinoma are
combined, there is a statistical significance with P<0.01 at the mid and top doses; and
for adenoma only at the top dose (P<0.05).

RAC is unsure of the relevance of the extended evaluations, especially in the absence of
any historical control data. When only the data from the standard pathology examination
is considered, there is a slight non-statistically significant increase in benign renal tumour
incidence. There was no dose-response relationship, although the incidence rate of 2/50
seen in each group was above the historical control rate (0-1/50). Renal tubule
hyperplasia was significantly increased in frequency (6/50) and severity at the top dose,
but was absent at the low dose and seen in only 3/50 mid dose animals. As such, there
was no association between hyperplasia and tumour incidence in the male mice.
Nephropathy was common in each group of male mice, but the incidence pattern and
severity did equate to the benign tumour findings. The nephropathy was evident as
interstitial fibrosis, multifocal dilated tubules with flattening of the renal tubule
epithelium, regenerative tubules with basophilic epithelium, thickened basement
membranes and hyaline casts. Nephropathy incidence (severity score) was as follows in
the control, low, mid and high dose animals: 39/50 (0.8) - 48/50 (2.0) - 50/50 (2.4) -
49/50 (2.4).

According to RAC, it appears plausible that both the slight increase in renal tubule
adenoma and the increased renal nephropathy seen in dosed animals may have been
treatment related. However, it is unclear whether there was a mechanistic association
between the chloroprene-related nephropathy and the increased incidence of adenomas.
Similarly, it is unclear whether the relatively high rate of nephropathy seen in control
males indicates an inherent, low level increased sensitivity of these mice to renal cancer
development during treatment with chlorophene.

The DS considered that the mode of action underlying the development of renal tubular
adenomas (and carcinomas) may have involved regenerative hyperplasia. However, they
also noted that studies in mice with both genotoxic and non-genotoxic substances have
shown poor association between nephropathy and renal carcinogenicity. A clear
mechanism has not been established.

Survival of chlorophene-treated mice was lower than controls: end of study survival rates
calculated for males and females were 90%, 69%, 81% and 64% and 74%, 85%, 69%
and 51%, in controls, low, mid and high dose groups, respectively. The manufacturer
argued that the renal tumours seen in males were associated with increased mortality.
However, there was no indication that the toxicity that led to increased mortality was the
basis for renal tumour development. No such tumours were seen in females at
comparable levels of toxicity and mortality.

In conclusion, there was limited evidence of chlorophene carcinogenicity in this study.
Increased nephropathy and mortality were related to tumour incidence and no tumours
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were observed in females. However, there is no clear mechanistic basis to discount the
findings in males; they are of potential relevance to humans.

The two additional cancer studies were of limited relevance and reliability. Both were
compromised by limited reporting and a lack of histopathological analysis. Additionally,
the assays may have been compromised by the application of doses that were
significantly irritant to mouse skin.

According to the CLP criteria, limited evidence of carcinogenicity is sufficient to classify a
substance in category 2. In this context, limited evidence can be shown by the tumour
findings being seen in only one study, by there being unresolved questions about the
interpretation of the results of that study, and by the increased tumours associated with
exposure to the test substance being benign or of uncertain neoplastic potential.
Additionally, the finding of one TCC in the mid dose group and one TCC in the top dose of
females in the rat study cannot be disregarded completely and therefore provides weak
supporting evidence for this classification. RAC considers that the mouse bioassay
showing an association between renal tumours and exposure to chlorophene also
provides limited evidence of carcinogenicity. There is no mechanistic basis to disregard
the potential relevance of these tumour findings to humans.

As there are no human carcinogenicity data, classification with category 1A would be
inappropriate. Similarly, RAC concluded that a category 1B classification was not
supported because there were no consistent tumour findings between rats and mice, or
between males and females, the rates of renal tumours in the exposed mice were
relatively low and there was a possibility of confounding by excessive toxicity and the
only tumour findings in rats were considered of equivocal relevance.

In conclusion, RAC agrees with the DS that the rare transitional cell carcinoma
observed in rats and the renal neoplasms occurring in male mice fulfil the
criteria for classification as Carc. 2. This is also supported by the lack of a mode
of action that would dismiss the relevance to humans.
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Toxicity for reproduction

Effects on sexual function and fertility

Table 28: Effects of chlorophene on sexual functioand fertility

Species,
Test type, ) NOAEL/ NOAEL/
s;;;guorfe Method, gtgz\m, Exposure Period Doses Critical effect LOAEL LOAEL NOIf\ZEL Reference
Guideline ' Parental F1
no/group
Oral, gavaggne-generationRat &: 60 days pre- 0, 50, 150 [P males in the 150 mg/kg bw/day |Males: LOAEL =50 n.a. Confidential
study Charles |mating, 106 days |mg/kg group gained less body weight duringyOAEL = |mg/kg bw/day 1973a*
No guideline, |River total bw/day the pre-mating period than the contrt80 mg/kg  |(lowest dose)
butOOECD |albino Q: 14 days pre- males. The body weight reduction  |pw/day A 6.8 2(1)
415 strain mating, through-out continued until the end of the study. || oaE| =
Non-GLP 103+ 20 |gestation and Females (P) were not affected. 150 mg/kg
? per lactation Both 4day survival index and lactatiqhw/day
group index were reduced in litters at 150
mg/kg bw/day. Atz 50 mg/kg bw/ day Females:
the body weight of male weanlings not affecied
were significantly reduced on day 21 NOAEL
post partum. ~150 mg/kg
bw/day
(highest
dose)
Oral, gavaggPerinatal+ Rat From Day 15 of 0, 50, 150 |At = 50 mg/kg bw/day both the 12-dgyOAEL = [LOAEL =50 n.a. Confidential
lactation study [Albino gestation througleut|mg/kg survival index and the 21-day lactatigkb0 mg/kg bw/day] 1973b*
No guideline |17-199  |gestation and bw/day index were reduced. mg/kg/day |(lowest dose)
Non-GLP per group |lactation (highest A6_8 2(2)
dose)

* The studies were found to be of limited quality aod fulfilling the data requirement for biocides.
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Species,
Route of Test type, Strain, . . NOAEL/ NOAEL/ NOAEL
exposure Me_thO(_j, Sex Exposure Period Doses Critical effect LOAEL LOAEL Fo Reference
Guideline ' Parental F1
no/group
Oral, gavagg wo-generationRat d: 10 weeks pre- |0, 60, 180, |A significant and dose-related decrefdales: Parental F1: [NOAEL = | Confidential,
study Wistar mating, 2 wks matin/540 mg/kg |in terminal body weight was observed OAEL = |Males: 60 mg/kg 2008
OECD 416 (HsdCpb: |period bw/day in P males at 180 mg/kg bw/day andsp mg/kg |LOAEL = 60 |bw/day
Wu Q: 10 weeks pre- in F1 males at 60 mg/kg bw/day.  [pw/day mg/kg bw/day|LOAEL = AB6_8 2(3)
convention/mating, through-out Reduction in body weight gain during(jowest (lowest dose) {180 mg/kg |KEY STUDY
ally bred) |gestation and gestation was observed in dams at 348se)Female bw/day
30/ lactation mg/kg bw/day in the P generation arg:
sex/group at 180 and 540 mg/kg bw/day in the [Rlyag[ = _
generation. Treatment-related kidngy gy mg/kg Females:
effects (nephropathy, dilated tubulesy, y/qay NOAEL = 60
basophilic tubules and lymphocytic AOEL= mg/kg bw/day
infiltration) were observed in P and F;, 40 ma/kq |LOAEL =180
males at 60 mg/kg bw/day and P ar w/da;? 9 mg/kg bw/day

F1 females at 540 mg/kg bw/day.
A significantly lower female fertility
index was observed at 540 mg/kg
bw/day in the P generation and at 18
and 540 mg/kg bw/day in the F1
generation. A significantly longer
oestrous cycle length and reduced
fecundity was observed at 540 mg/k
bw/day in the F1 dams compared to
control animals.(Repr Cat 2 H361f:
Suspected of damaging fertilitylPups
Decreased terminal body weights>at
180 mg/kg bw/day in the F1 litter an
at 540 mg/kg bw/day in the F2 litter.
Lower percentage of ear and eye
opening at 540 mg/kg bw/day and
incisor eruption at 180 mg/kg bw/day

0

i

was found in both generations.

Pups F1:

NOAEL =60
mg/kg bw/day
LOAEL =180
mg/kg bw/day
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There are submitted two studies examirferglity and sexual function and one follow up study
onlactation, all in rats . The one-generation study and the perinatal astdtlan study are both
non-GLP and performed before guideline. Individdala are missing and the purity of the test
compound is not given. The studies were found tofienited quality and not fulfilling the data
requirement for biocides (reproductive toxicitygnte a two-generation study was required in the
completeness check phase of the evaluation. Theémeration study submitted by the applicant
follows the OECD 416 guideline, are GLP and thatpand stability of the test compound are
given.

Theone-generationstudy was performed in albimats. In this studymale body weight gain was
reduced in the high-dose group (150 mg/kg/bw/dayingd the pre-mating period. The body weight
reduction continued until the end of the study. Bk® of either dose group were not affected.
There were no effects on the number of implantagites, resorption sites and corpora lutea.
Reproductive performance was not affected in aegtinent groups. All delivered pups were
normal in appearance. A dose dependent reduceg duthaival and lactation index (79,1 and 61,1
% in the 50- and 150-mg/kg bw/day groups, comparigd the control value of 80,4 mg/kg
bw/day) was observed. Body weights of male weaslinghe 50- and 150-mg/kg bw/day groups
were significantly lower than in control weanlinggence, the parental NOAEL in this study is set
to 50 mg/kg bw/day for the males based on the mdibody weight. Since there were no effects
observed in the dams the maternal NOAEE150 mg/kg bw/day The LOAEL for the F1
generation pups is 50 mg/kg bw/day based on thecestlbody weight in the male weanlings. The
maternal NOAEL in this study is higher than the NE)lAfor the weanlings and it can not be
excluded that the effect observed are treatmeate@! However, since there are shortcomings in
the study design and report like; the reduced heeight in the male weanlings are not dose-
dependent and individual data are not providedfititings can not be used for classification of
developmental toxicity.

A two-generation reproductive toxicity study (OECD 416) was recently conductedAhistar

rats. This oral gavage study (doses: 60, 180, 540 md#kg confirmed that the kidney is the target
organ for general chlorophene toxicity in rats §ske refer table 29 below for further details).
Increases in absolute and relative kidney weigleiewbserved in all treated males of both
generations (please refer to table 29 for detallsgse findings were associated with macro- and
microscopic renal lesions. A reduction in body vigain during gestation was observed in dams
at 540 mg/kg bw/day in the P generation and atel®0540 mg/kg bw/day in the F1 generation
(please refer to table 4.13 for details). Body w&sgpf the F1 pups were reduced at 180 and 540
mg/kg bw/day at lactation day 7, 14 and 21 (pleaeger to table 4.13 for details). The maternal
body weight was unaffected at 60 and 180 mg/kgNevtreatment-related changes in food intake
were recorded in the dams. In the F2 pups bodymeigere reduced during lactation in the 540-
mg/kg bw/day group. At the same dose level sorfezisf on maternal bodyweight were recorded
on lactation day 1. Lower percentage of ear andopgming at 540 mg/kg bw/day and incisor
eruption at 180 mg/kg bw/day was observed in ba#ne F2 pups.

In this study effects on fertility, fecundity andsirus cycle length were reported. A significantly
lower female fertility index was observed in thgéheration at 540 mg/kg bw/day and at 180 and
540 mg/kg bw/day in the F1 generation, and a redlfeeundity was observed at 540 mg/kg
bw/day in the F1 generation. A significant increaseestrus cycle length (4.5 days) was observed
in the F1 females after treatment with 540 mg/kdday. In the study report this effect is suggested
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to be incidental since the observed oestrus cgdgth is within the historical control range (4.3-
4.5). However, the oestrus cycle length of the aommnt control animals as well at the animals in
the two lowest dose groups are lower than the figsticcontrol range (4.1, 4.0 and 4.1,
respectively), and hence the effect should be coadp® the experimental control group rather
than the historical control range. Based on thegkgs chlorophene has an effect on the oestrus
cycle length.

The overall NOAEL for adverse effect on developnmarthe offspring is60 mg/kg bw/daybased
on the reduction in body weight in the F1 pups&i thg/kg bw/day. The NOAEL for adverse
effects on sexual function and fertility6® mg/kg bw/daybased on the reduced female fertility
index observed in the F1 generation. Plaeental LOAEL is 60 mg/kg bw/daybased on the
kidney effects of male rats of both generations.
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Table 29: Table for two-generation reproductive toicity study in rats (confidential, 2008 / A6_8_2(3)

Dose [mg/kg bw/day] Dose
respons
0 60 180 540 e +/—
Generl m f m f m f m f m| f
Parameter ation
Food consumption P - - — - - - - 1 - | +
F1 - - - - - - - 1 - |+
Body weight gain % of P 100 | 100 96 101 91 94 724 714 +
males: pre-mating control N . N N R
females: gestation F1 100 | 100| 94 99 92 86 82 81 + o+
Organ weights
bs [q] P 2.531| 1.8082.764*| 1.817 | 2.735%1.900 5.076*|2.401*| + | +
abs
Kidney g F1 | 2.397| 1.807 2.534*| 1.888*| 2.567*|1.832] 3.020%| 2.302*| + | +
rel [% P 0.553| 0.6990.613*| 0.706 | 0.640%0.727| 1.342*|0.911*| + | +
bw] F1 | 0.548| 0.6670.609*| 0.693*| 0.647*|0.688| 0.839%|0.870*| + | +
Adrenals rel [% P 0.013| 0.0330.014*| 0.034| 0.014%0.034| 0.018*| 0.035| + | -
bw] F1 | 0.014| 0.031 0.014 | 0.033%0.016*|0.032 0.017*| 0.033| + | —
Pathology
Kidney, surface Inci- p 0 0 0 0 0 1 30 3 + 4
uneven or rough yence F1 0 0 17 5 R
Histopathologic examination
Kidney, |nci- P 0 0 0 2 1 S
lymphocyte infiltration  jance F1 5 0 0 0 0 0 1
Kidney, dilated tubules Inci- P 0 0 1 0 14 1 30 22 H A
ornephropathy gence [ £y | o | o 2 0 11| 1| 30| 18] 4 4
Adrenals, hypertrophy Inci- p 0 0 / 1 / 0 3 2 +| =
zona glomerulosa dence F1 0 5 0 0 0 0 12 2 N
Qestrus cycle length, P — 45 — 4.2 — 4.5 - 45 .
prior to co-habitation  [d] = — a1 = 20 ~ T a1 — a5l 1 1
Reproductive Performance
. . . T +
Fertility index P 933 86.7 86.7 76.7
F1 100.0 100.0 90.0* 83.3* +
Fecundity index P 96.4 96.2 96.2 95.7 -
F1 100.0 100.0 96.3 96.0* +
Pup effects
) F1 5.9 6.1 5.9 5.4* +
Pup weight PND1 [g]
F2 5.9 5.9 5.8 5.5*% +
. F1 46.1 45.3 43.0* 39.1* +
Pup weight PND21  [g]
F2 44.3 44.5 43.6 40.5*%
nci el % on F1 84.9 75.8 67.0* 45.5*% +
ncisors erupte
Pt PND11 [ R 89.5 87.0 72.4* 62.3* +
E % on F1 78.6 72.4 84.8 28.6* +
ars oper
PEI PND14 [ 7 96.5 96.7 97.9 34.9* +
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Dose [mg/kg bw/day] Dose
respons
0 60 180 540 e +/—
Generl m f m f m f m f m | f

Parameter ation

E % on F1 100.0 98.4 100.0 91.6* +

YeS OPeN pNp16 | E2 99.6 98.6 99.0 97.7 _
* Statistically significant difference to contro}s<0.05

y Sig

4.9.1.1 Summary and discussion of effects on sexual funchiand fertility

In the one-generation study in ratale body weight gains were reduced in the higredpsup

during the pre-mating period. Females of eitheeedg®up were not affected. There were no effects
on the number of implantation sites, resorptioessénd corpora lutea. Reproductive performance
was not affected in any treatment groups. All daid pups were normal in appearance. Based on
reduced body weight theaternal NOAEL is 50 mg/kg bw/day Since there were not reported any
maternal treatments related effectgternal NOAEL is 150mg/kg bw/day (highest dose). Based
on reduced 4-day survival and 12-day survival aathtion index theffspring LOAEL is 50

mg/kg bw/day (lowest dose). Due to insufficiencies in the stdégign of both the one-generation
and lactation study, the two-generation study isgsuhe key study fdertility . Thetwo-

generation reproduction oral gavage study in rats is recently performé&®& and it confirmed

that the kidneys are the target organ of chlorophemats. A reduction of body weight gain during
gestation was observed in dams of both genera#ioh40 mg/kg bw/day and at 180 mg/kg bw/day.
Pup weights of the F1 and F2 generation were retlicthe 180- and 540-mg/kg groups,
respectively. A significantly lower female fertylitndex was observed in the P generation at 540
mg/kg bw/day and at 180 and 540 mg/kg bw/day inrRhgeneration. A significantly increased
oesterous cycle length and reduced fecundity wasrebd at 540 mg/kg bw/day in the F1 dams. It
is likely that the reduced female fertility indextreatment-related as it was observed in both
generations. Based on this tN®AEL for adverse effects on sexual function and félity should
be60 mg/kg bw/day The overalNOAEL for adverse effect on development of the offging is

60 mg/kg/daybased on the reduction of F1 pup weights in treegeneration study at 180 mg/kg
bw/day. Theparental LOAEL is 60 mg/kg bw/daybased on the kidney effects of male rats of
both generations.

4.9.1.2 Comparison with the CLP criteria

The effect on fertility, fecundity and oestrus @/&tngth were found at dose levels were some
effects (reduced bw gain) of chlorophene were oleskrin the Guidance on the application of the
CLP Criteria (2009) it is stated i13:7.2.2.1.1. Effects to be considered in the preseh marked
systemic effects” that adverse effect on fertditg reproductive performance seen only at dose
levels causing marked systemic toxicity (e.g. latharamatic reduction in absolute body weight,
coma) are not relevant for classification purposés'this study the reduced maternal bw gain at
the highest dose in P and F1 generation were ltdveer 10% compared to the control group. No
lethality or coma related to treatment was obseateahy dose levels. Further in the guidance it is
stated There is no established relationship between fgreffects and less marked systemic
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toxicity. Therefore it should be assumed that effects oilitiedeen at dose levels causing less
marked systemic toxicity are not a secondary camsacg of this toxicity.Since the female

fertility index was significantly reduced in botlkrmgrations the effect is likely to be treatment-
related. In addition, the fecundity and oestroudeewas affected in the F1 dams of the highest
dose-group. Based on the effects on fertility, fetity and oestrus cycle length, chlorophene should
be classified for fertility.

4.9.1.3 Conclusions on classification and labelling

Based on the reduced female fertility index obsgimeboth generations and reduced fecundity and
increased oesterous cycle length in the two-geioaragproductive study, chlorophene should be
classified for fertility effectsA classification for fertility is proposed:

Repr Cat 2 H361f: Suspected of damaging fertility ecording to Regulation (EC) No 1272/2008
(CLP).

4.9.1.4 Summary and discussion of effects on lactation

A dose dependent reduced 4-day survival and lactatdex was observed in the one generation
study performed ialbino rats. A dose-dependent reduction in lactation index azserved, but no
cross fostering was performed. No information aaphrity and stability of the test material was
provided.

A follow-up study (confidential, 1973b / A6_8 2(2yas performed (table 30) to examine the
effects of chlorophene on prenatal and postnatépeance of albino rats. Female rats were
treated with 50 or 150 mg/kg bw/day from day 1gestation throughout the lactation period.
Body weights of test and control females revealedifferences which could be attributed to the
exposure to chlorophene. There were no deathsmariatal behavioural reactions observed during
the investigation. The number of pups deliveredleand retained through lactation day 4 were
similar for all groups. Dose-dependent reductiopups retained by females exposed to
chlorophene compared to control females was obdemdactation days 12 and 21 (weaning) in
the 50 and 150 mg/kg bw/day groups.

Table 30: Perinatal and lactation study in rats

Parameter Controls 50 mg/kg 150 mg/kg Dose-
response

4-day survival index

Number of Pups Viable at Lactation Day 4 98.6 96.7 97.9 —

Number of Viable Pups Born x 100

12-day survival index

Number of Pups Viable at Lactation Day 12 100 97.9 88.9 86.9 -

Number of Pups Retained at Lactation Day 4 x

Lactation index

Number of Pups Viable at Lactation Day 21 10 90.5 7.2 77.0 —

Number of Pups Retained on Lactation Day 4 * 100
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4.9.1.5 Comparison with the CLP criteria and conclusions orclassification and labelling

Based on insufficiencies in the first study dedigonfidential, 1973a / A6_8_2(1)) these finding
does not support classification for lactation.

It can not be excluded that the reductions in sahindexes a in the second study (confidential,
1973b / A6_8 2(2)are treatment-related, but since no individual anhidaa was provided, no
cross fostering test was performed and the effdz$served were not dose dependent, no
classification for lactation is recommended.
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4.9.2 Developmental toxicity

Table 31: Teratogenicity of chlorophene

rapid weight and condition
loss.

2) At 1000 mg/kg bw/day
foetal weight was reduced

. Critical NOAEL /
Route of Test type, Species, Exposure effects NOAEL / LOAEL
Method, Strain, . Doses LOAEL Maternal Teratogenicity, | Reference
EXPOSUIE | Guideline no/group Period 1) dams toxicity Embryo-
2) foetuses toxicity,
Oral, Developmental Rat Day 6-15 of| 0, 100, 300, |1) At 300 mg/kg bw/day | NOAEL =100 mg/kg | NOAEL =900 | Confidential,
gavage toxicity CD (Sprague- | gestation | 900 mg/kg bw/| and 900 mg/kg bw/day | bw/day mg/kg bw/day |1985a
No guideline, butl | Dawley day animals showed LOAEL = 300 mg/kg | (highest dose)
OECD 414 derived) significantly reduced body bw/day A6_8 1(1)
Q weight and food intake. - -
20 /group 2) No treatment-related
effects on litter size or
foetal survival, weight and
morphological
development.
Oral, Developmental Rat Day 6-15 of| 0, 100, 300, |1) At> 100 mg/kg bw/day] LOAEL =100 mg/kg | NOAEL = 300 | Confidential,
gavage toxicity CD (Sprague- | gestation | 1000 mg/kg |the overall weight gain [ bw/day (lowest dose)| mg/kg bw/day | 1985b
Dose-range finding| Dawley bw/ day was significantly reduced LOAEL = 1000
study derived) (day 6-15). One animal at mg/kg bw/day | A6 8 1(4)
Non-GLP Q, 6 /group 1000 mg/kg bw died after -
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. Critical NOAEL /
Route of | T€Sttype, Species, Exposure effects NOAEL / LOAEL
Method, Strain, . Doses LOAEL Maternal Teratogenicity, | Reference
EXPOSUre | Guideline no/group Period 1) dams toxicity Embryo-
2) foetuses toxicity,
Oral, Developmental Rat Day 6-15 of| 0, 15, 75, 375 | 1) At 375 mg/kg bw/day | NOAEL =75 mg/kg |NOAEL =75 [Confidential,
gavage Toxicity Wistar (KFM- | gestation | mg/kg bw/day | reduced body weight gain bw/day mg/kg bw/day |1984
No guideline, bufl | HAN) and food intake was LOAEL = 375 mg/kg | LOAEL =375
OECD 414 Q observed. Three females|®w/day mg/kg bw/day | A6 8 1(3)
25 /group the 375 mg/kg bw/day -
group died during the KEY STUDY
treatment period.
2) The body weight was
slightly but significantly
reduced in the foetuses of
the 375 mg/kg bw/day
group and an increased
incidence of non-ossified
phalangeal nuclei was
observed.
Oral, Developmental Rabbit Day 6-19 of| 0, 10, 30, 100 | 1) No effects on treated | NOAEL =100 mg/kg | NOAEL =100 | Confidential,
gavage toxicity NZW gestation | mg/kg bw/ day| dams. bw/day (highest dose) mg/kg bw/day |1985c
No guideline, bufl | ¢ 2) No adverse effects on (highest dose)
OECD 414 14-16 /group foetuses. A6_8 1(2)
KEY STUDY
Oral, Developmental Rabbit Day 6-19 of| 0, 30, 100, 1) High mortality at 200 | NOAEL=100 mg/kg |NOAEL =150 |Confidential,
gavage toxicity NZW gestation | 150, 200, 300 | and 300 mg/kg bw. At 150bw mg/kg bw/day |1985d
Dose range finding| %, 4/group mg/kg bw/ day| mg/kg/bw two animals | LOAEL=150 mg/kg | (highest dose)
study was killed in extremis and pw A6_8 1 (4)
Non-GLP abortions related to - -
reduced bw was observed.
2) No compound related
effects were observed at
any dose-level.
Oral, Developmental Rabbit Days 7-19 |0, 40, 80, 160 | 1) At 160 mg/kg bw/day | NOAEL =80 mg/kg |NOAEL =80 | Confidential,
gavage toxicity NZW of gestation| mg/kg bw/day | body weights of dams bw/day (mortality, mg/kg bw/day. | 1979
No guideline, bufl | ¢ were reduced during impaired bw gain)
OECD 414 24 /group treatment, in addition a LOAEL = 160 |A6_8_1(5)
Non-GLP total of 10 of 24 LOAEL = 160 mg/kg | mg/kg bwiday; |
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. Critical NOAEL /
Route of Test type, Species, Exposure effects NOAEL / LOAEL
Method, Strain, P Doses LOAEL Maternal Teratogenicity, | Reference
exposure o Period 1) dams e
Guideline no/group ) foet toxicity Embryo-
) foetuses toxicity,
(approximately 42 %) bw/day. no clear

females died.

2) None of the examined
effects observed in the
foetuses were considered
to be treatment-related.
Due to high maternal
mortality in the highest
dose group a proper
embryotoxic/teratogenic
evaluation could not be

performed.

teratogenic or
embryotoxic
effects, but the
maternal
lethality was tog
high that one
could conclude
upon possible
effect on the
foetuses at this
dose.




ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

Three oraddevelopmental toxicity studies were performed in that. In these studies pregnant
female rats were exposed to chlorophene by gavageday 6 to 15 of gestation. In the key study
(confidential, 1984 / A6_8 1(3)) reduced body weighin and food intake was observed in the
dams at 375 mg/kg bw/day. The body weight was redluc the foetuses of the 375 mg/kg bw/day
group and an increased incidence of non-ossifiedgplgeal nuclei was observed. This effect was
probably secondary to the weight depression. NGAELSs for maternal toxicity and
developmental toxicity in ratsare both75 mg/kg bw/day.A limitation to these teratogenic studies
in rats is that the dams have only been exposeldltmophene during organogenesis and not from
implantation and all the way through the gestaéismequired in the current version of OECD
guideline 414 (2001).

The threaedevelopmental toxicitystudies inrabbits did not reveal any clear adverse effects on
foetal development. In the key study (confidentl®85c / A6_8-1(2)) no adverse effect on dams or
the foetuses were observed at highest dose le@@lr{iy/kg bw/day). In a dose range finding study
(confidential, 1985d /A6_8 1 (4) no treatmentstetleeffects were found at 100 mg/kg bw/day
(NOAEL) in dams or at 150 mg/kg bw/day in foetu@8©AEL). High mortality (2 of 4 animals

died) of the dams was observed at 150 mg/kg bwiaayce 100 mg/kg bw/day was used as highest
dose level in the main study. Since the MTD seaentsetbetween 100 and 150 mg/kg bw/day, a
slightly higher top dose in the main study wouldédnaeen preferable in the main study
(confidential, 1985c / A6_8-1(2)).

In an older study (confidential, 1979 A6_8-1(5)@ tinortality rate was significantly higher than
control at the high-dose level (160 mg/kg bw/dapeve 10 of 24 high-dose females died.
According to OECD guideline 414, each test androbigiroup should contain a sufficient number
of females to result in approximately 20 femalaraals with implantation sites at necropsy. Groups
with fewer than approximately 16 animals with impktion sites may be inappropriate. Maternal
mortality does not necessarily invalidate the stpyviding it does not exceed 10 %. In the study
the mortality was approximately 42 %. Therefore, WAEL of embryotoxic/teratogenic effects of
160 mg/kg bw/day could not be justified due to higaternal mortality. In addition, due to several
shortcomings in the study design (uncertaintieceorng purity and stability of the test substance,
no information whether females inseminated by #maesmale were evenly distributed across the
groups, maternal organ weights like the gravidiumetuding the cervix were omitted and the heads
of one-half of the foetuses examined should haes bemoved and processed for evaluation of soft
tissue alterations in the brain, and this was afadted) the assessment of maternal and offspring
toxicity was incomplete. However based on the teggil’en in the study a NOAEL of 80 mg/kg
bw/day for maternal and embryotoxic/teratogenie&l was concluded..

Similarly to the studies on rats, the rabbits wanky exposed to chlorophene during the period of
organogenesis (days 6/7-19) and not all the way froplantation and through gestation. Based on
the key study (confidential, 1985c / A6_8-1(RIPAELs for maternal toxicity and

developmental toxicity in rabbitsare bothl00 mg/kg bw/day.

4.9.2.1 Summary and discussion of developmental toxicity

Summary and discussion on developmental toxicity
Thedevelopmental toxicity studies irrabbits did not reveal any adverse effects on foetal
development. Maternal and foetal body weight gais the only affected parameter in the
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developmental toxicity studies rats. TheNOAEL rabbits for maternal effects is 100 mg/kg
bw/day and th&lOAEL rabbits for developmental toxicity is 100 md kg bw/day (highest dose
tested). TheNOAELSs for maternal toxicity and developmental toxcity in rats are75 mg/kg
bw/day.

4.9.2.2 Conclusions on classification and labelling

No classification is proposed.

RAC evaluation of reproductive toxicity

Fertility and reproductive function

Summary of the Dossier submitter’s proposal

Data were available from a 2-generation reproductive toxicity study (OECD TG 416) in
the rat (from 2008) and two older non-guideline studies: a l-generation study and a
perinatal/lactation study, also both conducted in the rat (from 1973). The 2-generation
study had been required in the completeness check phase of the formal evaluation of
chlorophene as a biocide because both the 1-generation study and the perinatal/lactation
study were considered to be unreliable and not fulfilling the data requirement for
biocides.

In the 2-generation study, rats were dosed by gavage at dose levels of 0, 60, 180 and
540 mg/kg bw/day. A reduction of parental body weight was observed at 180 and 540
mg/kg bw/day and pup body weight was reduced in the F1 and F2 generations at 540
mg/kg bw/day and F1 generation only at 180 mg/kg bw/day. A significantly lower female
fertility index was observed in the P generation at 540 mg/kg bw/day and in the F1
generation at 180 and 540 mg/kg bw/day. Oestrous cycle length was found to be
significantly increased in F1 dams at 540 mg/kg bw/day and reduced fecundity was also
observed in F1 dams at this dose. There were no effects on postnatal survival at any dose
tested.

In the non-guideline, non-GLP, 1-generation study, rats received a dose of 0, 50 or 150
mg/kg bw/day by gavage. Male body weights were reduced in the parental generation,
but female body weights remained unaffected. There were no effects on fertility or
reproductive function in this unreliable study. The perinatal/lactation study did not
provide any useful information for the DS in the context of their assessment of the effects
of chlorophene on fertility and reproductive function.

Whilst the effects on fertility index, fecundity and oestrous cycle seen in the 2-generation
study occurred at doses also causing maternal toxicity (reduced body weight gain), there
was no established relationship between fertility effects and less marked systemic
toxicity. Therefore it was assumed by the DS that effects on fertility seen at dose levels
causing less marked systemic toxicity were not a secondary consequence of this toxicity.
The reduced maternal body weight gains at the highest doses in the P and F1 generations
were lower than 10% compared to the control groups. No lethality related to treatment
was observed at any dose level. Since the female fertility index was statistically
significantly reduced in both generations the effect was likely to be treatment-related. In
addition, the fecundity and oestrus cycle were affected in the F1 dams of the highest
dose-group. Based on the effects on fertility, fecundity and oestrus cycle length, and with
reference to the CLP criteria, para. 3.7.2.2.1.1 (2009), the DS proposed to classify
chlorophene as Repr. 2 for fertility (H361f).
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Comments received during public consultation
There were four comments submitted regarding fertility during the public consultation.
One MSCA agreed with the proposed classification for health hazards in general.

One MSCA was in agreement with classification as Repr. 2 (H361f), specifically based on
reduced female fertility index. The MSCA commented that it was unclear whether the
reduced fertility was secondary to maternal toxicity. They added a comment about an
additional study not described in the CLH report showing chlorophene binding to the
androgen receptor and, without any further explanation, that this occurred at a similar
level of “potency” to the “CYP inhibition findings.” This MSCA further commented that
both androgen receptor binding and CYP inhibition are associated with delayed sexual
development and decreases in reproductive performance.

In response, the DS provided more details of the receptor binding study. Apparently this
was part of the US EPA’s ToxCast research programme, which uses high throughput
screening to profile bioactivity and for predicting the toxicity of large numbers of
chemicals. Chlorophene was included in Phase 1 of the programme. Based on in vitro
testing, chloroprene was found to bind the androgen receptor and to inhibit CYP enzymes
at similar potencies, which were both associated with delays in sexual development and
decrements in reproductive performance. Chlorophene was identified by the authors as a
predicted reproductive toxicant.

A second MSCA sought clarification on how the classification for fertility was derived. The
MSCA required a thorough analysis of the data, in particular, individual animal data for
fertility index and body weight gain, historical control data and data relating to males,
e.g. spermatogenesis. The MSCA noted that the maternal body weight gain was reduced
by up to 30% in the top dose group and suggested that the increased oestrous cycle
length, the reduced fertility index and fecundity index could all be secondary to this
effect. In response, the DS clarified that the reduced body weight gain in exposed groups
was in fact less than 12% compared to the control group during gestation. This is shown
in the Table in “Additional key elements” section in the BD).

A manufacturer of chlorophene argued for no reproductive toxicity classification. They
doubted the relevance of the magnitude of the responses observed in the 2-generation
study and considered that the effects on fertility were secondary to maternal toxicity.
They provided historical control data from the laboratory where the study was conducted
with the suggestion that the effects on fertility index, fecundity and oestrous cycle length
were due to biological variability rather than due to treatment with chlorophene.

The manufacturer queried the cause of the reduced fertility in top dose female rats,
noting it could be incidental rather than treatment-related as there were no other effects
on related parameters such as oestrous cyclicity or gross or microscopic findings of the
reproductive organs in these animals. The manufacturer attributed the changes in fertility
in female rats as secondary to maternal toxicity. They described how female weight gain
was reduced by up to 30% during gestation* in the top dose group and that findings in
the kidney at termination were suggestive of nephrotoxicity (See table in the “additional
key elements” section in the BD for corrected bw gains). However, RAC notes the
response of the DS on the same point to the second MS (described above). Historical
control data showed female fertility indices ranging from 88 - 100% for the P generation.
The manufacturer deemed the values of 77 and 83% in the 2-generation study to be
borderline responses occurring in the presence of maternal toxicity. RAC notes after
independent evaluation of the laboratory historical control data that errors had been
made in the calculation for fertility index HCD. The correct range was 80-100%.

The lowered fecundity index of 96.0% in the F1 females was statistically significant.
Historical control data was provided by the manufacturer that gave a range of 86.7 -
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100% for this type of study in this laboratory. Therefore, the manufacturer deemed this
finding incidental rather than treatment-related.

The manufacturer also commented on the observed increased oestrous cycle duration
seen in F1 females given the top dose. The value of 4.5 days was found to be statistically
significantly increased compared to the concurrent F1 control (4.1 days), but an oestrus
cycle of 4.5 days was also seen in the P1 control, mid and high dose groups. It was
therefore suggested that the oestrous cycle differences were likely to be attributed to
biological variability rather than to treatment with chlorophene.

Additional key elements

In responding to the public comments, the DS provided corrected values of maternal
body weight gain during gestation and also information on body weight gain in the pre-
mating exposure period. The corrected body weight gains for the gestation period are
presented in the table below alongside the relevant fertility findings in female P and F1
rats of the 2-generation study. Prior to mating (weeks 0 - 10), there were no statistically
significant differences in body weights and net weight gain between the vehicle control
groups and all the treated groups.

Table. Summary of relevant parameters on female rats dosed with chlorophene in a 2-
generation study

Parameter Dose (mg/kg bw/day) Historical
Control
Data (%)
0 60 180 540 2002-2012
Net body weight gain (pre-
mating period)
P 80g 88 g 85¢g 83 g
% Body weight gain (gestation)
P 0 -1 -3 -12
F1 0 -1 -5 -7
Fertility Indext
P 93.3 86.7 86.7 76.7* 80-100**
F1 100.0 100.0 90.0%* 83.3* 80-100**
Fecundity Index
P 96.4 96.2 96.2 95.7 ok
F1 100.0 100.0 96.3 96.0%* ok
Oestrous cycle length
P 4.5 4.2 4.5 4.5 e
F1 4.1 4.0 4.1 4.5% ok

(*) Statistically significant difference from controls, p<0.05

(**) Historical control data were provided from the testing laboratory for 9 studies, the first of
which commenced in 2002 and the last of which ended in 2011. The study with Chlorophene ended
in 2008. For discussion on the historical control data, refer to the text below.

The analysis of historical control data made by the testing laboratory was flawed. Fertility (%) was
described in the chlorophene study report as being the number of pregnant females (confirmed at
necropsy)/number of sperm positive females)x100. When RAC calculated the fertility values for
each historical study, the results did not match those cited by the manufacturer. The testing
laboratory defined fecundity (%) as being the number of female rats with at least one viable
foetus/the number of pregnant animals. Although the company provided historical control values, it
was not clear which data were used to derive them and the values given seemed to be at odds with
data presented. For example, for a study conducted in 2002-2003, with group size 30 animals,
there were 28 live litters recorded from 28 pregnant females. The company stated the fertility in
this study as 100% and fecundity was 93.33%. Given their definitions of fertility and fecundity,
these values were erroneous. As a result, RAC took a cautious approach when interpreting the
analysis of the data by the testing laboratory. The historical control values for fertility given in the
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table were calculated by RAC from the data provided. It was not possible to calculate fecundity
values as figures for the number of female rats with at least one viable foetus were not provided.
No historical data were given for oestrus cycle length.

Assessment and comparison with the classification criteria

In a 1-generation study (1973), no effects on fertility were observed. As commented by
the DS, this study was inadequate for assessing the effects of chloroprene on fertility and
reproductive function. Therefore, the focus of RAC’s assessment is the more recent,
guideline and GLP compliant, 2-generation study performed in Wistar rats.

Wistar rats were given chlorophene by gavage, males for 10 weeks prior to mating and
then 2 weeks during the mating period and females for 10 weeks prior to mating and
throughout the gestation and lactation periods. Doses given were 0, 60, 180 and 540
mg/kg bw/day.

Effects on systemic toxicity:

P generation males suffered reduced terminal body weights at doses = 180 mg/kg
bw/day and reduced body weight gain at 540 mg/kg bw/day (-29%). Treatment-related
kidney effects (nephropathy, dilated tubules, basophilic tubules and infiltration) were
observed in P males at = 60 mg/kg bw/day. The incidence and severity of these effects
was higher in males when compared to females. No description of severity was noted;
however the findings were consistent with those of a 95-day repeated dose toxicity study
in rats in which the observed nephrotoxicity was described as minimal to mild (at doses
< 240 mg/kg bw/day) and mild to moderate (at doses of 240 and 480 mg/kg bw/day).

Top dose treated P generation females had reduced body weight gain during gestation (-
12%) the magnitude of which was much less at the mid-dose of 180 mg/kg bw/day (-
3%). Importantly, there was no reduction in body weight in any group during the period
prior of fertilisation and gestation (Table under “Additional key elements” in the BD).
Similarly to males, kidney toxicity was reported, but only in the top dose group. Again,
the severity of the nephrotoxicity was not reported, however the study report specified
that females were found to be less sensitive to chlorophene than males.

F1 generation males had reduced terminal body weights at = 60 mg/kg bw/day. Reduced
body weight gain was also observed at doses = 180 mg/kg bw/day. As with P males,
kidney toxicity was noted at doses > 60 mg/kg bw/day. F1 females had a small decrease
in body weight gain at the top dose (-7%). Kidney toxicity was also observed at this dose
level.

There were no reports of death, moribundity or significant toxicity in males or females of
the P, F1 and F2 generations.

Effects on Fertility:

The fertility index was defined as the number of pregnant females (confirmed at
necropsy)/number of sperm positive females. In the P generation, this was decreased
from 93.3% in controls to 76.7% in the top dose group. Historical control data provided
by the laboratory that conducted the study showed that the range previously observed in
similar studies was 80-100%. A statistically significant decrease in fertility index was also
observed in the F1 generation at the mid and high doses (90% and 83.3% at 180 and
540 mg/kg bw/day respectively versus 100% in controls). Historical control data for F1
females was also in the range of 80-100%. RAC considers the comparison with the
concurrent control to be the most informative and on this basis there was a weak effect
on fertility in this study. Given that the reduction seen in top dose P1 females was
outside the historical control range, the historical control data do not contradict this
conclusion.

Fecundity index was defined as the number of female rats with at least one viable
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foetus/number of pregnant females. This was reported as statistically significantly
decreased for top dose F1 females (96% versus 100% in controls). Historical control data
provided by the testing laboratory showed that the percentage range for this effect in
similar studies was 86.7-100%. However, RAC noted that the historical data provided by
the laboratory didn't seem to support this calculated range and insufficient data were
provided for RAC to calculate the historical control values independently. However, it is
unclear whether this effect was treatment-related or an incidental effect and no effect
was reported in the P generation. The percentage of animals affected was small and well
within the historical control range that had been provided. Overall, this finding was not
considered supportive of classification for fertility effects by RAC.

The statistically significant increase in oestrous cycle duration observed in F1 females of
the top dose group (4.5 days versus 4.1 days in controls) was not considered supportive
of classification by RAC on account of similar values being observed in control P females
and other dose groups.

RAC Conclusion:

In addition to the evaluation of the CLH report and the information received during public
consultation, RAC has also considered the information provided in the 2-generation study
report itself. In this study, the authors concluded that there were no adverse effects on
reproduction or fertility. However, RAC notes that the reduction in fertility index was
found to occur in a dose-dependent manner which was reproducible in both P and F1
generations. Historical control data were provided by the testing laboratory for 9 studies
between the years 2002 - 2011. The range for historical control female rat fertility index
was 80-100% and the value derived for P females at 540 mg/kg bw/day in the current
study was outside of this (76.7%). RAC agrees that this value was not marked when
compared to the historical observations, but considers the concurrent control values to
provide the most relevant comparison. There was a clear reduction in both generations
when compared to historical control data. RAC is of the opinion that the slightly reduced
fertility index observed in P and F1 generation rats treated with chlorophene in the 2-
generation study were indicative of a weak adverse effect on fertility.

Pre-mating body weight of females were unaffected by chlorophene treatment. Kidney
toxicity, whilst not explicitly stated in this study, was not considered severe at similar
doses in a 95-day study in rats. A decrease in body weight gain (-12% at 540 mg/kg
bw/day) occurred only during the gestation period and so was not considered relevant to
the period during which fertilisation may be affected. As stated by the DS, there is no
established relationship between fertility effects and less marked systemic toxicity.
Therefore, it should be assumed that effects on fertility seen at dose levels causing less
marked systemic toxicity were not a secondary consequence of this toxicity.

RAC therefore concludes that classification for effects on fertility is warranted. As there is
no human evidence to suggest that chlorophene is a known reproductive toxicant,
category 1A is not appropriate. In consideration of category 1B, it is noted that the effect
was weak and only observed in females, i.e. there was no evidence of testicular toxicity
or other relevant effects in males. There were no changes to other reproductive
parameters, no gross or microscopic findings to the reproductive system and litter sizes
also remained unaffected. There is no indication of a mechanistic explanation for the
effect observed on fertility. No effects on fertility were observed in a less robust 1-
generation study. Taking all this into account the strength of evidence appears too weak
to require a classification as Repr. 1B.

On the basis of dose-related changes to fertility index observed in female rats treated
with chlorophene, occurring in the absence of marked systemic toxicity and to an extent
that was outside of the relevant historical control range, RAC therefore agrees with
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the DS that chlorophene should be classified Repr. 2 (H361f - suspected of
damaging fertility).

Developmental toxicity

Summary of the Dossier submitter’s proposal
There were three oral studies in rats and three in rabbits included in the CLH report for
this endpoint, one of which in each species was a dose range finding study.

Each of the rat studies involved treatment by gavage with chlorophene from days 6 to 15
of gestation. A limitation of these teratogenic studies was therefore that the dams had
only been exposed to chlorophene during organogenesis and not from implantation
through birth. In what was described as a key study, reduced body weight and food
intake were observed in the dams at the highest dose of 375 mg/kg bw/day. Foetal body
weight was reduced in the foetuses of this dose group and an increased incidence of non-
ossified phalangeal nuclei was seen. There were no observed adverse effects in dams or
foetuses at the next lower dose of 75 mg/kg bw/day. The dose range finding study had
previously shown that weight gain was reduced in dams at 100 mg/kg bw/day and
foetuses at 1000 mg/kg bw/day. In the other rat study, reduced weight gain was seen in
dams at 300 and 900 mg/kg bw/day; no treatment-related adverse effects had been
seen in foetuses.

The rabbit studies did not reveal any clear adverse effects on foetal development. In
what was described as a key study, no clear adverse effect was seen on dams or foetuses
at the highest dose of 100 mg/kg bw/day. In a range-finding study, no treatment-related
effects were found at 100 mg/kg bw/day in dams or at 150 mg/kg bw/day in foetuses.
High mortality (2/4) had been evident in dams at 150 mg/kg bw/day, hence 100 mg/kg
bw/day had been selected as the top dose in the main study. The DS commented that a
slightly higher top dose would have been preferable, given that the MTD was between
100 and 150 mg/kg bw/day.

The DS was critical of the other rabbit developmental toxicity study. Mortality of dams
(10/24) at the top dose of 160 mg/kg bw/day was significantly higher than in controls.
This left less than the guideline number of dams with implantation sites at necropsy. The
mortality rate of 42% exceeded the guideline-preferred limit of 10%. Therefore, the
LOAEL of embryotoxic/teratogenic effects of 160 mg/kg bw/day was of limited value. The
DS also noted several other shortcomings in study design (purity and stability of the test
substance was uncertain, lack of information regarding the distribution of females
inseminated by the same males, some maternal weights and other foetal measurements
were omitted) that indicated the assessment of maternal and offspring toxicity was
incomplete in this study.

No observed maternal of developmental adverse effects were seen in rabbits from 100
mg/kg bw/day. However, similarly to the studies in rats, the rabbits were only exposed to
chlorophene during the period of organogenesis (days 6/7-19).

No classification for developmental toxicity was proposed by the DS.

Comments received during public consultation

No comments were received against the proposal for no classification. One MSCA
described a developmental toxicity study in rabbits that had been summarised by the
Californian Environmental Protection Agency (CEPA) (see below, under Additional key
elements). This MSCA questioned whether this study was the same as one of those in the
CLH report and whether the findings reported warranted classification of chlorophene for
developmental toxicity. The manufacturer was supportive of the non-classification of
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chlorophene for development.

In response to the comments made by this MSCA, the DS was not able to provide the
study report within the given deadline. They acknowledged that the study had been
evaluated by CEPA and that it was possible that there were adverse effects on
development in this study following treatment with chlorophene.

Additional key elements

A brief summary of the results of a developmental/reproductive toxicity study in rabbits
was made available during the public consultation. This study (Ross, 1992) had not been
included in the CLH report. Chlorophene was given by gavage to groups of 14-21 mated
new Zealand White rabbits on days 6-19 of gestation at 0 (corn oil), 10, 30 or 100 mg/kg
bw/day. Findings apparently included an increased post-implantation loss and an
increased incidence of ectopic kidney, ectopic testis and malformed kidney in foetuses at
100 mg/kg bw/day. No further details were provided.

Ref: Ross FW, 1992. Chloroprene: Effects of oral administration upon pregnancy in the
rabbit. Supplement to LSR report #: 85/BTP033/257; LSR Ltd

Assessment and comparison with the classification criteria

The available studies in rats do not provide any findings to justify classification of
chlorophene for developmental toxicity. Foetal body weight and an increased incidence of
non-ossified phalangeal nuclei were evident at 375 mg/kg bw/day concomitant with
reduced body weight and food intake in dams. In a second study, at comparable doses,
no adverse effects were seen in foetuses. However, these studies only involved dosing
during gestation days 6-15, so were limited in scope. In rabbits, as described by the DS,
no clear adverse foetal effects were seen in the studies presented in the CLH report.
However, as in rats, the dosing schedule was limited to the main period of organogenesis
(gestation days 6/7 to 19). According to the DS, the additional data provided in the
public consultation related to a further, more recent study in rabbits with a similar dosing
schedule to the key study cited in the CLH report. In contrast to that study, this was
summarised as showing increased post-implantation loss and an increased incidence of
ectopic kidney, ectopic testis and malformed kidney in foetuses at 100 mg/kg bw/day.
Unfortunately, no further details have been provided about the incidences and/or severity
of these effects or about the maternal findings. In the absence of clearer, unambiguous
information, given the contrast to the other studies, this is not viewed as sufficient
evidence to support classification.

There were also relevant findings in the oral two-generation study conducted in rats
(gavage, 0, 60, 180 and 540 mg/kg bw/day chlorophene). No overt signs of toxicity were
seen in foetuses, providing further reassurance that no classification for pre-natal
developmental toxicity is warranted. Pup body weights were reduced during the lactation
period, measured on PND 1, 4, 7 ,14 and 21 at 540 mg/kg bw/day in both generations
(e.g. mean pup weights at PND1 and PND 21 were 5.4/5.5 g and 39.1/40.5 g in F1/F2
pups, compared to 5.9/5.9 g and 46.1/44.3g in controls). These reductions appeared to
be associated with reduced body weight gains of dams during the gestation period (by
20-30% and 5-15% compared to controls at 540 and 180 mg/kg, respectively). Similarly,
at 540 mg/kg bw/day, there were lower percentages of incisor eruption (PND11), ear
opening (PND14) and eye opening (PND16) in both generations. Decreased incisor
eruptions were also evident at 180 mg/kg bw/day. RAC agrees with the interpretation of
the DS that this slight delay in the acquisition of developmental landmarks was
suggestive of an overall pattern of slight developmental delay in rats exposed to
chlorophene. These observations correlated closely with the reduced body weight gains of
pups and dams in the treated groups and do not indicate a significant adverse effect
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on development warranting classification.
Lactation
Summary of the Dossier submitter’s proposal

A non-guideline, non-GLP perinatal and lactation study was carried out in rats. The
purpose of this study was to clarify possible effects on 4-day survival and lactation index
observed in a 1-generation study. Female rats were treated with 0, 50 or 150 mg/kg
bw/day chlorophene on day 15 of gestation through throughout the lactation period. The
number of pups delivered viable and retained through lactation day 4 were similar across
all groups. There was a reduction in survival index on lactation days 12 - 21 (weaning)
in the 50 and 150 mg/kg bw/day groups. This study suffered a number of limitations and
deficiencies. These deficiencies included a lack of individual animal data, that no cross-
fostering test was carried out, and that the effects observed were not always dose-
dependent. On that basis, the findings were not sufficient for classification for adverse
effects on lactation.

Comments received during public consultation

There were no specific comments relating to effects of chlorophene on lactation.
Assessment and comparison with the classification criteria

Chlorophene was also tested for effects on lactation in rats. Pregnant females were
treated with chlorophene (0, 50, 150 mg/kg bw/day) from day 15 of gestation onwards
and throughout lactation. The results of the study showed there was reduced survival at
12 days; however this was not statistically significant. The survival index during lactation
[(number of pups viable at lactation day 21/number of pups retained on lactation day
4)x100] was also reduced (77 % at 150 mg/kg bw/day versus 90.5 % in controls),
however there was no clear evidence to indicate that this was due to treatment with
chlorophene as no cross-fostering was carried out. Several deficiencies were reported for
this study, including a lack of individual animal data making it difficult to ascertain
whether the effects observed were chlorophene-related or not.

Classification for effects on lactation is warranted when clear evidence of an adverse
effect in offspring due to transfer in milk or effects on milk quality are observed. In the
1973 perinatal and lactation study presented in the dossier there was no such evidence.
Therefore, RAC agrees with the DS that there should be no classification for effects on
lactation.

4.10 Neurotoxicity
Not applicable

Chlorophene bears no structural similarity to oggdrosphates, carbamates or other known
inducers of delayed neurotoxicity. Acute and repeattose studies in several species did not
indicate the occurrence of neurotoxic effects dredrapid excretion of chlorophene precludes an
accumulation of the compound.
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4.11  Specific investigations: other studies
Supplementary studies on the active substance

A study on the induction of drug-metabolising enegnby chlorophene was published by Khal.
(1986). In this study, male F344 rats were treatradly with 500 mg/kg bw/day chlorophene
(purity >99%) in corn oil on three consecutive dadenobarbital (PB), 3-methycholanthrene (3-
MC) and pregnelone-b6carbonitrile (PCN) were used as model substangests and kidneys
were harvested 24 h after the last treatment. Adyitcarbon hydroxylase (AHH), glutathione S-
transferase (GST), N-demethylase, O-demethylaseU&P-glucuronyl transferase (UGT)
activities were determined. Cytochrome P450b (noamkn as CYP2B1) protein levels were
determined by immunoblotting and radioimmunoas€akier cytochrome P450 isozymes were
separated and quantified using HPLC.

Treatment with chlorophene resulted in an incréasgtochrome P-450 content and an
accompanying decrease in aryl hydrocarbon hydregy{fAHH) activity in both liver and kidney
microsomes. Several other drug-metabolizing enzyweze not affected by chlorophene treatment.
However, in kidney, chlorophene induced NADPH-citaene-c reductase and UGT activities and
caused a small increase in total cytochrome P-486at and glutathione concentration.

The cytochrome P-450 isozymes induced by chlorophesre fractionated by HPLC. The HPLC
profile following chlorophene treatment most clgsedsembled that seen after phenobarbital. Using
an immunoblotting procedure and a radioimmunoassags shown that the increase in
cytochrome P-450 content in the liver after chldrepe treatment was, in part, due to an increase in
the phenobarbital-inducible isozymes, CYP2B1 and.2B

In the kidney, the increase in total cytochromebP dontent after chlorophene exposure was not
due to an increase in CYP2B1 and 2B2. The deciaasdH activity appeared to be caused by
non-competitive inhibition of constitutive AHH acitiy by chlorophene. Chlorophene also inhibited
benzphetamine demethylation, although to a lesgent The failure to observe an increase in
benzphetamine demethylase activityivo, despite the induction of CYP2B1, was probably ttue
the concomitant induction and inhibition of drugtat®lizing enzymes by chlorophene.

412 Human information

Medical surveillance of manufacturing plant persginnvolved in chlorophene production revealed
no health complaints associated with potential syp®to chlorophene (confidential, 2007 /
A6_12 1).

A single report of contact dermatitis from chloreple exposure is reported in the literature (Sonnex
and Rycroft, 1986). A 49-year old bar manager dgyed contact dermatitis against chlorophene
from a glass cleaning product.
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5

5.1 Degradation

ENVIRONMENTAL HAZARD ASSESSMENT

Table 32: Summary of relevant information on degraction

biodegradability test (CO
evolution)

was observed during the
test duration (28 days), by
not within 10 days.

biodegradability gave ambiguous
tresults. The chlorophene
concentration in the manometric

OECD 301 F, ready
biodegradability test
(manometric respirometry)

Chlorophene is considere
not readily biodegradable
under the conditions of thi
test.

Method Results Remarks Reference
Doc Il
OECD 301B, ready Over 60 % degradation | The two tests on ready A7.1.1.21 01

5 (Bealing and
Watson, 2002)

" respirometry test was high and
inhibition might have taken place
The CQ evolution test is
considered more relevant as the
chlorophene concentrations wer
below the EG, value. This study
indicates that chlorophene is
readily biodegradable, since the
pass level of 60 % degradation
was reached. However, the pass
level was not reached within the
10 day window as required by
OECD 301B/CLP.

]

A7.1.1.2.1_02
"(Reis, 2007a)

1%

OECD 302B, inherent

test)

biodegradability (Zahn/Wellens

Inherently biodegradable

Despite the issues ofratisn
(or dissipation) at the beginning
of the test, the remaining DOC is
eliminated to a large degree (92
%) and the overall conclusion
"inherently biodegradable" is
considered acceptable.

A7.1.1.2.2
(Reis, 2007¢)

guideline 311, anaerobic
biodegradation of chlorophene
in anaerobically digesting
sewage sludge.

(as methane and carbon
dioxide) was found.
Chlorophene is considere
not anaerobically
biodegradable under the
conditions of the test.

degradation of chlorophene in
pork liquid manure was also

d submitted as supporting
information (Gerhardz, 2011).
The study supports the result of
the OECD 311 test.

Test procedure taken from DT (dissipation): 21.4 d.| The study examines the primary| A7.2.1
Loehr and Matthews, 1992 A normalisation of the biodegradation of chlorophene in (Nitsche,
DTs (23 °C) to 12 °C a sandy silt loam soil under 2011)
results in a DY, (12 °C) of | aerobic conditions and a
51.6 d. temperature of 22-23 °C.
There is no information about
degradation products, bound
residues, mineralisation and
degradation pathways in the
study.
OECD proposal for a new test| No net carbon-production| A study on the anaerobic A7.1.2.1.2

(Reis, 2007b)
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5.1.1 Stability

5.1.1.1 Abiotic degradation
Hydrolysis

The hydrolysis of chlorophene sterile agueous buffered solutions at pH 4,d @mwas studied
according to test method EC C.7, degradation -tigdegradation hydrolysis as a function of pH,
Annex V, 92/69/EEC (Greenwood, 2003b). The conegiains of chlorophen&ere measured via
HPLC-UV.

The preliminary test run at 50 °C indicated lesstth0% hydrolysis after 5 days, therefore in
accordance with the guideline no further testingeguired, and chlorophene is considered
hydrolytically stable at the tested pH values. Tighest loss was observed at pH 7 (6.5% in 5
days). The correlation coefficients of the hydradyslopes at pH 4, 7 and 9 (concentration as a
function of time) range from 0.0369 to 0.1159, #iere any further extrapolation is difficult. The
estimated half-lives of chlorophene at pH 7 ande®ev4.4 and 37.4 days, but as they are based on
the slopes with weak correlation coefficients, thayst only be viewed as indicative.

Results of the test are summarised in the folloviéinde.
Please see Document IlI-A7.1.1.1.1 for further detan this study.

Table 33: Hydrolysis of chlorophene

Guideline/ |pH Temp. | Initial TS Reaction rate | Half-life, Coefficient of | Reference
Test method [°C] concentration, | constant, K, |DTsg correlation, r? | Doc IlI
Co[mg/L] [d] (d]
EU method [4,7,9]| 50 62.5mga.s./ll pH4: pH 4: pH 4: 0.0369 |A7.1.1.1
Annex V, C7 no dissipation | no dissipatior (Greenwood,
(92/69/EEC) pH 7: pH 7: pH 7: 0.0862 2003b)
0.0156 day | 44.4 days
pH 9: pH 9: .
0.0186 day |37.4days |PH9-0.1159

Photolysis in water

A study on photolysis of chlorophene in water wasducted according to the OECD proposal for a
test guideline on phototransformation of chemigalwater — direct and indirect photolysis, draft
August 2000 (Meinerling and Herrmann, 2007). Thmecttre of the major photolysis product was
elucidated in a follow-up study, by the combinat@MNMR, MS and UV/VIS spectroscopy
(Freudenberger and Wesener, 2011), and the maxicoagentration of this major photolysis
product was estimated on the basis of the respairibe test item in the UV chromatogram
(Meinerling, 2011).

Chlorophene was incubated in aqueous buffer solipbl 7) at a concentration of 5 mg/L over a
time interval of 5 days (first experiment) and 4t®(second experiment). The temperature during
the study was maintained within the range of 28aGC. For technical reasons, the temperature
during the first experiment was > 30 °C. Samplegevegther kept in the dark or exposed to a
filtered xenon arc lamp. Residues of chlorophenevaaalysed by HPLC.
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The chlorophene concentration rapidly dropped feaninitial value of 99.4 % to 0 % of applied
dose after 48 hours in the 5 days experiment and &n initial value of 99.7 % to a low value of
4.3 % of applied dose at the end of the 4 hourgmxent. The aqueous photolysis half-life of
chlorophene was calculated to be 0.7 hours.

The major photolysis product of chlorophene wasiified as 2-hydroxy-xanthene (9H-xanthen-2-
ol), and its maximum concentration was estimateaet@.7 mg/L after 3 hours of irradiation. This
corresponds to a relative concentration of 52.% %@ parent substance. Furthermore,
investigation by LC-MS/MS showed that two composenith masses 184 and 212 were present in
an additional sample containing a higher conceaotraif chlorophene (50 mg/L). However, as this
sample was irradiated for analytical investigationls and since the high concentration of
chlorophene is of no environmental relevance, thé&urin-depth investigation of these metabolites
was not carried out.

Figure 2: The major photolysis product of chlorophee, 2-hydroxy-xanthene (9H-xanthen-2-ol)

Sess
O

Molecular Weight = 198.22
Molecular Formula = C,3H,,0,

Under non-irradiated conditions, the mean parententration is not significantly reduced. Results
are summarised in the following table.

Please see Document IlI-A7.1.1.1.2 for further dieta this study.

Table 34: Photodecomposition of chlorophene in wate

Guide- Initial pH Photolysis Direct Reaction | Half-life | Degradation |Reference
line / TS value of rate photolysis | quantum |(DTsg) products Doc Il
Test concen-| the constant | sunlight rate | yield (¢)
method | tration | medium (k%) constant

(Kpe)
OECD, | 5mg 7 0.98 [1/h] | 11.97 [1/day]  Not 0.7h |2-hydroxy- |A7.1.1.1.2
2000 a.s./L available | (experi- | xanthene (Meinerling

mental) | (9H-xanthen- |and Herrmann

2-0l),

max. conc.:
52.9% of
parent

2007
Meinerling,
2011
Freudenberger
and Wesener,
2011)

Photolysis in air and vaporisation behaviour

The half-life of chlorophene in air due to indir@ttotodegradation, i.e. oxidation with
photochemically produced hydroxyl radicals, wasekted using the software programme
AOPWIN, v. 1.91, 2000 by U.S.-EPA (Fabregas, 208&PWIN is a QSAR model which
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requires only a chemical structure to make thesdigtions. The half-life of chlorophene in the
troposphere was calculated to be 21.7 hours wigaadation rate of 188 cnv x moleculé' x s™.
These estimations were carried out with respettieadOH radical reaction only, using a 24-hour-
day with 5 x 18 OH radicals/cmh According to these results (B 2 days), Chlorophene is
rapidly degraded by photochemical processes aratcuumulation of chlorophene in the air is to be
expected.

The vaporisation of chlorophene from an inert stefgglass) was studied according to an internal
test method (Nitsche, 2011). The test item wasotied in isopropanol at a concentration of 1.043
mg/L, and 6.2 mL of this solution was put in pelishes (three replicates). In addition, two petri
dishes were filled with pure isopropanol and twaevempty. All the dishes were stored on a desk
surface in the working laboratory for 125 days, amde weighed at certain time intervals (15 times
in total) throughout the test period. Temperature laumidity were also recorded.

After 125 days, the chlorophene quantity left om ghass surface was approximately 40 % of the
amount originally applied. The vaporisation rateswaear (0.020 g chlorophene f nday). This
study thus clearly indicates that chlorophene exatpe from an inert surface, though slowly.

Please see Document IlI-A7.3.1 and 111-A7.3.2 fantlier details on this study.

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

No data.

5.1.2.2 Screening tests
Ready biodegradability

Chlorophene was investigated for its ready biod#aypdity in two different tests, a G@volution
test according to OECD test guideline 301 B (Bepind Watson, 2002) and a manometric
respirometry test according to OECD test guideB@#& F (Reis, 2007a).

The CQ evolution test was performed with an initial tegbstance concentration of 10 mg a.s./L
and activated sludge with a suspended solids coratim of 30 mg/L. The pass level of 60 %
ThCQO, was reached within the test duration of 28 daysvéler, CQ production failed to satisfy

the 10 day window requirement. After a lag phaskess than 4 days, there was a rapid degradation
of chlorophene corresponding to a ThCO2 evolutibjust below 60 % (mean). Further

degradation was inhibited for around 14 days, whéer the ThC@evolution reached 68 %

(mean) of the theoretical maximum at the appliettentration over the course of the 28 day
incubation. A similar behaviour was observed inttieacity control, where the rate of GO

evolution initially kept pace with that observedtie reference control, but declined and stopped
during a plateau phase between days 14 and 18ehefstarting and continuing gradually until
termination of the study. The inhibition occurreuyoafter chlorophene was extensively degraded
and may be caused by an unidentified degradatiodugt of chlorophene. Alternatively, this could
be explained by a second lag-phase required foadhptation to degradation of a metabolite. In
conclusion, over 60 % degradation of chloropheng @lmserved, but the rate of degradation did not
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meet the criterion of 60 % degradation within 1§sicom the onset of biodegradation (i.e. when
10 % degradation is reached) as required by OECIB/&TLLP.

Please see Document IlI-A7.1.1.2.1 01 for furthetaidls on the C@evolution study.

In the manometric respirometry test the ready ljoaigation of chlorophene was tested at an initial
test substance concentration of 102 mg a.s./L atiebted sludge with a suspended solids
concentration of 30 mg/L. The degradation ratehdbrmophene based on BOD was found to be 4 %
(mean) after 14 days of incubation and 9 % (metia) a8 days, at the end of the test. The
degradation rate of chlorophene did thus not rélaglpass level for ready biodegradability of 60 %
based on BOD, and chlorophene is considered ndilydaodegradable under the conditions of
this test.

The level of test substance in the solution aktie of the test was high (81 % of the initial
concentration), therefore adsorption to the aatidaiudge was not supposed to be of major
influence. The possible degradation productionklérophenol and 4-chlorocatechol were not
found on day 14 sampling, but on day 28, minor am®of 4-chlorophenol (about 20 pg/L) were
identified. In the toxicity control, the degradatiof chlorophene was similarly low, but degradation
of the reference substance was not inhibited. &sesubstance concentration was above thg EC
value for microorganisms (59.6 mg/L), thereforisilikely that the chlorophene inhibited the
microorganisms in the activated sludge.

Please see Document IlI-A7.1.1.2.1_02 for detailsh@ manometric respirometry study.

In conclusion, the two tests on ready biodegradgilghve ambiguous results. The chlorophene
concentration in the manometric respirometry test Wwigh and inhibition might have taken place.
Therefore, also assuming lower concentrations lafrophene in STPs, the results of the,CO
evolution test are considered more realistic. H&80e% degradation of chlorophene was observed
during the 28 day test, but the level of 60 % dédgtian was not reached within the 10 day window.

Inherent biodegradability

The inherent biodegradability of chlorophene wasete in a Zahn/Wellens test according to OECD
test guideline 302B (Reis, 2007c). The initial cemtcation of chlorophene was 87.4 mg a.s./L and
the concentration of the activated sludge suspesdids was 200 mg/L. Based on DOC
measurement, and after an initial rapid declinediorophene level after 28 days was 7.8 % of the
3-hour concentration. This corresponds to a 92 8ddgradation. Chlorophene was thus found to
be inherently biodegradable under the conditiorthisftest.

The DOC of the test flasks at 0 hours was 37-49 #heinitial concentration. Such a decline of
chlorophene in the solution was also observedertdkicity control. The recovery of chlorophene
in the abiotic control without inocolum, howeverasvl00 %. This indicates that chlorophene
adsorbed to the inoculum. Extraction of the acédatludge with acetonitrile resulted in very low
recoveries; therefore it is likely that there ist@ng, non-extractable binding of chlorophene (or
primary degradation products) to the inoculum.

Despite these issues of adsorption (or dissipatibtt)e beginning of the test, the remaining DOC is
eliminated to a large degree (92 %) and the oveaaitlusion "inherently biodegradable” is
considered acceptable. The test item concentrataaabove the B for microorganisms, but the
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high level of inoculum might have facilitated dedméion, even if the inoculum might have been
inhibited to some degree.

Please see Document IlI-A7.1.1.2.2 for further detan the inherent biodegradation study.
The results of the ready and inherent biodegradatiodies are summarized in the table below.

Table 35: Ready and inherent biodegradation of chimphene in laboratory tests

Guide- |Test |Test Inoculum Add. Test Degradation | Reference
line/ type! | para- subs- | substance Doc Il
Test meter | 1YPe | Concen-|Adap- | o0 conc. kl)nc_u- Deoﬁgree
method tration | tation ation | [%]
period
OECD | Ready| CO, |domestic| 0.03g/L| no no 10 mg/L| 28d 66- |A7.1.1.2.1 01
301B sewage| susp. (nominal) 69% (Bealing and
solids Watson, 2002)
OECD | Ready| DOC | domestic| 0.03 g/L| no no 102 mg/L| 28d 9%| A7.1.1.2.1 02
301F or sewage| susp. (Reis, 2007a)
BOD solids
OECD In- DOC |industrial| 0.2 g/L | Yes no | 87.4mg/j 28d >97%|A7.1.1.2.2
302B herent| and | sewage| susp. (Reis, 2007c)
HPLC solids

T Test oninherentor readybiodegradability according to OECD criteria

An article from open literature (Swischer and Giddh973; Doc Ill A7.1.1.2.1 03, non-key study)
is also available as supplementary informationhenitiodegradation of chlorophene. In this
publication, the biodegradation of chloropheneti@hconcentrations ranging from 0.1 to 20 mg/L)
was studied in river water and three types of stusigstems over four weeks. A €€volution to

the extent of approximately 60 % within the fourekeest period was observed. The study has
shortcomings as several parameters were not repdtevertheless, it provides supporting
information that biodegradation is expected undeural conditions.

5.1.2.3 Simulation tests
Aerobic degradation
There are no surface water simulation test datdadne.

The primary aerobic biodegradation of chlorophena single soil was studied according to a test
procedure taken from Loehr and Matthews, 1992 @R&s2011).

The primary biodegradation of chlorophene in a gagildl loam soil under aerobic conditions and a
temperature of 22-23 °C was tested. The nominat@aatnation of the test substance was 10 mg/kg
soil (analytically determined to be 8.6 mg/kg weit)s The concentration of chlorophene and a
reference substance (4-chloro-3-methylphenol) énsibil was monitored for 68 days using a
substance specific HPLC analytical method. At the ef the test period, the test substance was
dissipated for more than 85 % and a dissipatiofilifi@lof 21.4 days was derived. Normalisation of
the DTgo (23°C) to 12°C results in a RF(12 °C) of 51.6 days.
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There is no information about degradation produmisind residues, mineralisation and degradation
pathways in this study. However, it shows the printegradation of chlorophene and is
considered acceptable for deriving a dissipatiogo@I2 °C) in soil of 51.6 days for the compound.

The results are summarized in the table below.
Please see Document IlI-A7.2.1 for further detailghis study.

Table 36: Aerobic biodegradation of chlorophene irsoil

Guideline / | Test Test | Soil type Test Initial test | Results | Reference
Test parameter |dura- conditions | substance Doc Il
method tion conc.

Internal Concen- 68 Sandy silt loam Temp: 22- | 10 mg/kg DTs= |A7.2.1
(HPLC Humus: 1.9 % Light (nominal) | (primary | 2011)
measure- Clav: 12.9 % conditions:| 8.6 mg/kg |degra-
ments) ay. 1e.9 % Darkness |wwt dation/

Sand: 53.9 % (measured) | dissipa-
pH: 6.9 tion)
Moisture content:

80 % of field

capacity

Anaerobic biodegradation

The anaerobic biodegradation of chlorophene inrahéeally digesting sewage sludge was
assessed according to the OECD proposal for aestvgtiideline 311 (Reis, 2007b).

A manometric test was conducted with a nominal rdgbene concentration of 140 mg/L over a
period of 60 days at 30-37 °C in darkness. No agian-production (as methane and carbon
dioxide) was found. The reference item sodium batewas found to be anaerobically
biodegradable, but in the toxicity control contamboth chlorophene and the reference substance,
no biodegradation was observed. Chlorophene canlidd@ssumed to inhibit the digesting sludge
inoculum. Chlorophene is considered not anaerdgibaddegradable under the conditions of this
test. The results are summarized in the table hdhbease see Document IlI-A7.1.2.1.2 for further
details on this study.

An anaerobic study with Preventol BRchlorophene) in pork liquid manure was also sutedias
supporting information (Gerhardz, 2011; no studysiary is provided, non-key study).
Chlorophene was found to be degraded moderateigglthve first 20 days of the anaerobic test
period, to a level of approximately 76 % of theialiconcentration at day 20. Thereatfter, the
decrease of the chlorophene concentration wasetatedl to an insignificant extent reaching a
level of approximately 70 % of the initial concetiton after 64 days. The study indicates that
anaerobic biodegradation of chlorophene cannokpeated under conditions of the test system,
and it thus supports the results of the study @eweobically digesting sewage sludge.
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Table 37: Anaerobic degradation of chlorohene in seage sludge

Guideline | Test Inoculum Test Initial test | Degradation | Reference
gstsr:od rpnaerf\er Type Concen-| Adap- conditions su(l::)s:]?ce Incu- | Degree, Doc il
tration |tation bation | [%]
period
OECD CH; |Anaerobically|2.1 g/L |no Temp: 30- 140 mg/L | 60d 0% | A7.1.2.1.2
311 and | digesting susp. 37°C (nominal) (Reis, 2007b)
(proposal,| CO, | sludge from a| solids pH: 7.3-7.4
anaerobic| evo- | domestic STP Liaht
biodegra- | lution |in Darmstadt, gnt )
dation Germany conditions:
Darkness

5.1.3 Summary and discussion of degradation

5.1.3.1 Conclusion on abiotic degradation

It is not expected that hydrolytic processes wilhiribute to the degradation of chlorophene in the
aguatic systems. Hydrolysis is not a major degradatathway for chlorophene.

The aqueous photolysis half-life of chlorophene veadculated to be 0.7 hours. Therefore,
photolysis will significantly contribute to the avedl degradation of chlorophene in aquatic systems.
The major degradation product is 2-hydroxy-xanth@hé& xanthen-2-ol).

The calculated half-life of chlorophene in the wephere is < 2 days (21.664 hours), and therefore
no accumulation in the air is to be expected. Basethe vapour pressure and the Henry’'s Law
constant (calculated, 3.7 x'1®a m3mol), no significant volatilisation of chimhene from water

is to be expected. However, the study on vapoadsaif chlorophene from an inert surface shows
that evaporation does occur, but with a slow rate.

5.1.3.2 Conclusion on biodegradation

The two tests on ready biodegradability (Bealingl avatson, 2002 and Reis, 2007a) show
dissimilar results. One test showed not ready lgoatability. This test was performed with high
concentrations that are not considered environrignmtdevant and which are above the f@r
microorganisms. The other test, which is considenede relevant, indicated that chlorophene is
readily biodegradable, since the pass level of 6degradation was reached. However, the pass
level was not reached within the 10 day windowexgiired by OECD 301B/CLP. In this test, the
chlorophene concentrations were below the&@lue.

Also in the inherent biodegradability test (Rei®02c), the chlorophene concentration was above
the EGo for microorganisms. However, the inoculum concaidn was very high, and this might
have compensated for a partial inhibition. The ltsstiom this study indicate that > 50 % of the
initially applied chlorophene was rapidly and sgtynbound to the inoculum, and could not be
extracted with acetonitrile. After the initial rapidecline, 92 % of the available DOC was
biodegraded at the end of the test. Chlorophetiaisconsidered inherently biodegradable.
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The study on aerobic biodegradation in soil (Niesch2011) indicates a primary
degradation/dissipation of more than 85 % of thiaihy applied chlorophene at the end of the test
period of 68 days. A half-life in soil of 51.6 dafi? °C) was derived.

In the study on anaerobic biodegradation in sevehggge (Reis, 2007b), no net carbon-production
(as methane and carbon dioxide) was found. Chl@ophis therefore considered as not
anaerobically biodegradable.

Based on the availabe data, the substance cannot tnsidered rapidly biodegradable.

5.2 Environmental distribution

5.2.1 Adsorption/Desorption

The adsorption/desorption behaviour of chloropharsmil was investigated in two tests; a
screening test according to OECD test guideline(I8thgheim, 2006b) and a test using four
different soil types according to OECD test guidelL06 (Meinerling, 2007b).

In the screening study, the adsorption coeffickegtof chlorophene on soil was estimated using
High Performance Liquid Chromatography (HPLC). &iference standards of knowgKvere
analysed on a HPLC system to determine an aveegggeity factor k'. Sodium nitrate was used to
determine the HPLC system dead timg @ regression curve with determined k’ values #rel
known K, values (log k’ versus log y) was plotted.

Chlorophene was analysed on the same HPLC systeangdbe same sample sequence as the
reference substances. Thg Kalue for chlorophene was estimated by interpatatiom the
reference substance regression line. The estinkatedalue for chlorophene is log 3.43 4
2511), further data is given in the table belowcéwding to OECD, the ¥ estimated according to
OECD test guideline 106 has a higher reliabilitpwéver, the output from an OECD 121 test is
acceptable as an estimation of a chemical's manitityy behaviour.

Please see Document IlI-A7.1.3 for further detailghe screening study.

Table 38: HPLC retention times and Koc values for kslorophene and reference substances, OECD 121

I jon ti . Ref
Calibration substance E%et(_an*tmn time [tr] Capacity factor k'* Log k'* Log Koc eterence
=min Doc Il
2-Nitrobenzamide 5.5635 0.678 - 0.169 1.45
3-Nitrobenzamide 5.680 0.722 - 0.141 1.95
3,5-Dinitrobenzamide 6.018 0.824 - 0.084 2.31 A7 13
Triazoxide 7.389 1.240 0.093 244 T
(Jungheim,
Naphthalene 8.276 1.509 0.179 2.75 2006b)
Phenanthrene 9.550 1.896 0.278 4.09
i(f:r'%mphe”e (Test 8.532 1.587 0.201 3.43

* mean value from 3 single values
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In the OECD 106 test on four soil types (Meinerig§07b), the soils comprised of a sand, a loamy
sand, a clay loam and a loam, respectively (coomding to the soils Lufa 2.1, 2.2, 6S and Eurosoill
3). Agueous solutions of the test item were eqratied with the four soil types and the adsorption
and desorption coefficients and constants weramated. The concentration of the test item was
determined using HPLC methods.

According to the guideline, the OECD 106 study ¢sissof a preliminary study, screening tests for
adsorption and desorption, and the determinatidfr@dindlich adsorption isotherms.

From results of the preliminary tests, a soil/dolutatio of 1:25 (2 g soil and 50 mL aqueous 0.01
M CacCl, solution of the test item) and a 48 h incubatioret(to reach adsorption equilibrium) were
chosen.

In the adsorption and desorption screening testgngtion was estimated at one concentration of
the test item using 4 different soil types. At dgsion equilibrium, desorption of the adsorbed test
item from the different soil types ranged from 18poto 45% desorption. Adsorption was measured
and the distribution coefficientsqivere in the range of 19 to 115 mL/g.

The Freundlich adsorption coefficients{E°values) varied between 31.8 and 145 cm®) g
1 This relates to average distribution coefficidmsveen 19 (Lufa 2.1) and 115 mL/g (Eurosoil3)
which correspond to the values determined in theesgng test.

Freundlich coefficients determined for the desomi(iKe “**values) were higher than those

determined for the adsorption (range ¢f® 66.0-190.3 p§*"(cm®)*"g?).

New Distribution coefficients, i may be derived for the lowest test concentrdiorsoil and
water using the Freundlich equationgiG Kq * Cwaer " With K4~ being the Freundlich distribution
coefficient and 1/n the Freundlich exponent. Singgis equal to K* Cyates the new Kd is K *
Cuater ™. From the new K new K, values can be calculated by using the equatinr: Kq/foc
with f,c being the fraction organic carbon. The mean vafue four soil types for k is used for
PEC calculations as the tested concentrationsl@sest to the estimated environmental
concentrations.

Table 39: Koc values at the lowest tested soil cattrations, OECD 106

Soils Test conc. in water Testconc. in soll Kd Koc
Eurosoil3 0.73 111 156 4726
Lufa 6S 1.44 93 64 3490
Lufa 2.2 151 103 75 3165
Lufa 2.1 2,51 63 25 2210
I\K/Iée:n value for 3398

In conclusion, the resultingdvalue derived from this study is 3398.

Please see Document IlI-A7.2.3.1 for further dstail this study.
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5.2.2 Volatilisation

Atmosphere

No atmospheric effect study is available as itasrequired for biocides used as disinfectant (pcbd
types 2 and 3). Furthermore, based on the Heng#s tonstant (calculated, 3.7 x1Paxm?3/mol;
Fabregas, 2006), no significant volatilisation blotophene from water is to be expected. The
vaporisation of chlorophene from an inert surfagiags) was studied according to an internal test
method. Results show that evaporation of chloroploaturs; however quite slowly. Calculations
of the chemical lifetime in the troposphere reslitea half-life of 21.7 hours. According to these
results (Do < 2 days), chlorophene is rapidly degraded by gdtemical processes and no
accumulation of chlorophene in the air is to beeetgd.

Please see Document IlI-A7.3.1 for further detailighe calculation.

5.2.3 Distribution modelling

No data.

5.3 Aquatic bioaccumulation

5.3.1 Aquatic bioaccumulation

Table 40: Summary of relevant information on aquatc bioaccumulation

Method Results Remarks Reference
Doc llI
OECD 305, hioconcentration| 107-110 The lipid content of the fish increased byl A4.3.3.1
factor in fish Danio rerio) (whole body) more than 25 % from the start to the end @Eonfidential,
1401-1130 the study. A higher lipid content gives a | 2009)

lower BCF value (lipid normalised), but gn
the other hand, a higher lipid content maly
lead to a higher concentration (wet weigit)
at steady state and thus a higher BCF
based on whole body wet weight. In
conclusion, the measured steady-state
whole body wet weight BCF values of
around 100 L/kg are considered valid. 24 h
after initiation of the depuration phase, n
chlorophene was detected in any of the
fish samples.

(lipid normalised)

O

5.3.1.1 Bioaccumulation estimation

The aquatic BCF of chlorophene was estimated usiagQSAR-approach as recommended in the
Technical Guidance Document on Risk Assessmentppat of Commission Directive 93/67/EEC
on Risk Assessment for new notified substances;r@ission Regulation (EC) No 1488/94 on Risk
Assessment for existing substances; Directive #886f the European Parliament and of the
Council concerning the placing of biocidal productsthe market (European Commission, 2003).

112



ANNEX I - BACKGROUND DOCUMENT TO THE RAC OPINION ON CHLOROPHENE

Based on a measured log Kow value of 4.275, the-#ke of chlorophene was calculated to
858.5.

However, since e study on bioconcentration in fshavailable (see below), this result is only
included for information purposes.

Please see Document IlI-A7.4.2 (Fabregas, 200 Auftner details on the calculation.

5.3.1.2 Measured bioaccumulation data

The bioconcentration factor (BCF) of chlorophenéish was determined in a study conducted
according to OECD test guideline 305 (Confiden28109).

Groups of 37 and 47 individuals banio reriowere exposed to chlorophene for 8 days (uptake
phase) at nominal concentrations of 3 and 15 prg&pectively. On day 9, the depuration phase
was initiated, i.e. the fish were transferred tdexavith no chlorophene. The depuration phase
lasted for 7 days. As pre-tests indicated thabtbeoncentration of the test item might be fast and
low, the study was carried out over only 15 dayd a&ith a reduced number of fish and water
samples for analysis. The number of control fiketafor analysis was also reduced. Samples of
the water and of fish were taken on days 1, 4, 6, 81 and 13, and the steady-state BCF was
calculated as the ratio of the chlorophene conagatrs in fish and water. In the fish samples
during the uptake phase, the percentage of apgiiledlophene in the treatment groups of 3 and
15 pg/L were 0.329-0.395 % and 1.433-2.046 %, adsty (HPLC determinations). 24 h after
initiation of the depuration phase, no chlorophesrs detected in any of the fish samples. For the
treatment groups of 3 and 15 pg chlorophene/Lstbady-state BCF in terms of total bodyweight
(wet weight) was 107 and 110 L/kg, respectivelyteirms of lipid content, the steady-state BCF
was 1401 and 1130 L/kg, respectively. Becauseeafaht uptake and elimination kinetics, no
kinetic BCF could be determined.

The lipid content of the fish increased by morentB& % from the start to the end of the study. A
higher lipid content gives a lower BCF value (lipidrmalised), but on the other hand, a higher
lipid content may lead to a higher concentratioet(weight) at steady state and thus a higher BCF
based on whole body wet weight. In conclusiors assumed that the increase in lipid content did
not impair the test and that the measured steadg-athole body wet weight BCF values of around
100 L/kg are considered valid. The results are sars®d in the table below. Please see Document
[1I-A7.4.3.3.1 for further details on this study.

Table 41: Bioconcentration factors obtained for cldrophene

Test method Test Exposure | Log Concentration | BCF (L/kg) Reference
species | time Kow of a.s. [ug/L] Doc I

Measured steadyt Danio 15 days 4.275 3 107 A7.4.3.3.1
state BCF rerio 15 110 (Confidential,
according to (whole body) 2009)
OECD 305

1401

1130

(lipid normalised)
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5.3.2 Summary and discussion of aquatic bioaccumulation

The log Ky value for chlorophene is 4.27. According to theDI'@003), values greater than or
equal to 3 indicate that the substance may bioaataien However, the available fish
bioconcentration study according to OECD 305 resnla measured steady-state B& Based on
whole body and lipid content of 110 L/kg and 140kd, respectively. However, no chlorophene
could be detected in the fish samples 24 h aftBaiion of the depuration phase.

Based on this information, chlorophene is not etgreto bioaccumulate in the environment.

5.4 Aquatic toxicity

Studies on the acute effects of chlorophene ondighaquatic invertebrates are available.
However, these are not considered valid due tdficgnt reporting and the fact that only two test
concentrations were used, from which no reliablgold® EGo could be established. Please see
sections 5.4.1.1 and 5.4.2.1 and Document IlI-A714(non-key study) and 11I-A7.4.1.2 (non-key
study) for further details.

However, chronic studies are available and theltestithese tests are valid. The chronic toxicity
towards fish was studied according to OECD Zlfs study resulted in a NOEC (mortality) of
0.58 ug a.i./L, the lowest NOEC among the chroniayaatic toxicity test indicators and the
value used for the classification with H410Very toxic to aquatic life with long lasting effecs.

The chronic toxicity towards daphnids was testembeting to OECD 211 and a NOEC
(reproduction) of 6.7 pg a.i./L was determined.

Growth inhibition of algae was tested accordin@tCD 201. The study resulted in aiCk value
of 197.2 ng a.i./L and a NOErC value of 103.6 jigla.The ECso value of 197.2 pg a.i./L =
0.197 mg a.i./L gives a classification with H400: &fy toxic to aquatic life.

The inhibition of aquatic microbial activity wasviestigated according to OECD 209. In this study,
an EG for aquatic microorganisms of 59.6 mg a.i./L wasived.
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Table 42: Summary of relevant information on aquatt toxicity

Guideline / Test method Results Remarks Reference
Doc Il
OECD 210, early life stage test | NOEC (mortality) = Criteria for A7.4.3.2
with zebrafish Danio rerio) 0.58 pg/L = 0.00058 mg/L classification as H410,| (confidential,
aquatic chronic 1, 2008)
. . fulfilled by NOEG;h
OECD 211 Daphnia magna NOEC (reproduction) = and NOEGaphnia A7.43.4
reproduction test 6.7 pg/L = 0.0067 mg/L Criteria for (Weyers, 2007)
OECD 201, growth inhibition of | E.Cso = 197.2 mg/L = 0.197 mg/L C'aSS;T'Cat'Ot” als HA400,| A7.4.1.3
Pseudokirchneriella subcapitata = aguatc acute 4,
p NOEC (growth) = 0.104 mg/L fulfilled by E,Cag aigae (zlf)%zl)er etal.,

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

A study on the acute toxicity of chlorophene toveafidh Oanio rerio) in a static water system was
submitted, but was not considered valid. The study insufficiently reported, i.e. there was a lack
of reporting of several test system details antldesditions (e.g. dissolved oxygen in the watet an
replicates). Furthermore, only two chlorophene eotr@tions were tested, 1.3 mg/L and 1.8 mg/L.
No effects occured in the lower treatment group,abd.8 mg/L, 100 % of the fish died. This
considerable difference in effects at such closeentrations seems questionable. The derivation
of a reliable LG value would require a better and more thorougbported test system, and also
more than two test concentrations. No statistinalyses could be carried out with only two test
concentrations. There were also no measuremetite @fctual chlorophene concentrations. Please
see Document IlI-A7.4.1.1 (non-key study) for fnthletails.

However, a valid chronic toxicity study was subedtiind the results from this tests is used for the
purpose of the CLH proposal. Therefore, no newetaxicity studies were requested.

5.4.1.2 Long-term toxicity to fish

The long-term toxicity of chlorophene has beenesh an early-life stage test with the Zebra-fish
(Danio rerio) according to OECD test guideline 210 (Confiddn&808).

Fertilised eggs were exposed under flow-throughditmms to nominal concentrations of 0
(control), 0.95, 3.05, 9.77, 31.3 and 100 ug chgbeme/L. The test duration was 30 days after
hatching of the larvae. The chlorophene concentnatwere analytically determined prior to the
initiation of the study, and at days 0, 6, 13, 20, 34 and 37 for all test concentrations and the
control. Mean measured concentrations ranged frérf30 81 % of the nominal concentrations,
and therefore, analytically determined mean comagohs were used for the calculation and
reporting of results. The daily recorded effectsravenortality, hatching success, growth and
symptoms of intoxication. The effect concentratiansre statistically determined. The resulting
lowest NOEC, based on mortality, was 0.58 pg teshiL (mean measured concentration). The
LOEC was determined to be 1.65 pg test item/L (mmaasured concentration).

Please see Document IlI-A.7.4.3.2 for further detan this study.
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Table 43: Long-term toxicity of chlorophene to fish

Guideline/ Species Endpoint/ Exposure Results, mean measured| Reference
Test Type of test conc. Doc llI
method [ug a.i./L]
Design | Duration NOEC LOEC
OECD 210 |Danio rerio | Mortality, hatching | Flow- Until 30 Mortality: 0.58 1.65 | A7.4.3.2
(1992) (Zebra-fish) success, symptoms) through gayshc_a\fterf Hatching: 73.0 (Confidential,
of intoxication, atching o Growth: 22.9 2008)
growth parameters larvae rowth: 22.
body weight and
length of surviving Criteria for
fish classification as
H410, aquatic
chronic 1
fulfilled by
NOEC
(mortality).

5.4.2 Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

A study on the acute toxicity of chlorophene tovgirtvertebrated{aphnia magngin a static

water system was submitted, but as the acute tlisty sit was not considered valid. This was
mainly due to insufficient reporting (no information holding and dilution water given, also no
reported information on test conditions, e.g. pétadion of water, dissolved oxygen and
temperature, and no information given on replicadesl the fact that only two concentrations were
tested, 1.0 and 2.0 mg/L. The immobilisation inttlie treatment groups were 0 % and 100 %,
respectively, and these are not considered reli@sli@ts. The derivation of a reliable &®alue
would require a better and adequately reportedsiestem, as well as more than two test
concentrations. No statistical analyses could lbeethout with only two test concentrations. There
were also no measurements of the actual chloroptmmeentrations. Please see Document IlI-
A7.4.1.2 (non-key study) for further details.

However, a valid chronic toxicity study was subettiind the results from this tests is used for the
purpose of the CLH proposal. Therefore, no newetaxicity studies were requested.

5.4.2.2 Long-term toxicity to aquatic invertebrates

A Daphnia magnaeproduction study was conducted according to Bethods for Determination
of Ecotoxicity Annex to Directive 97/548/EEC Part Kethod 20 Daphnia magnaReproduction
Test’, corresponding to OECD test guideline 211 yé¥s, 2007).

The influence of chlorophene on the reproductiod aarvival rate of daphnids was investigated
during 21 days in a semi-static system, with nomamdorophene concentrations of 0.0032, 0.01,
0.032, 0.1 and 0.32 mg/L. The chlorophene conceotiawere measured analytically on day 0, 7
and 14, and were in the range of 60-101 % and 30696f the nominal values in the freshly
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prepared and aged test, respectively. The resuise wherefore based on mean measured
concentrations. The test parameters were survivaheent animals and number of offspring per
adult.

A dose response relationship was observed foruh&er of offspring per adult, with no effects in
the two lowest treatments. The NOEC and LOEC wetiards to reproduction were determined to
be 6.7 ug a.i./L 25.4 pug a.i./L. The NOEC and LOBOmortality were> 29.6 ug a.i./L.

Please see Document IlI-A7.4.3.4 for further dstail this study.

Table 44: Reproduction test of chlorophene withDaphnia magna

Guideline / Endpoint/ | Exposure Results, mean measured conc., | Reference
Test method Type of test [ug a.i/L] Doc Il
Design  Duration| NOEC/
LOEC

EEC Method 20 | reproduction| Semi- 21d 6.7/ reproduction A7.4.3.4
(equal to OECD 211, >29.6/ mortality 2007)
1998) >29.6

Criteria for

classification as H410,

aquatic chronic 1

fulfilled by NOEC

(reproduction)

5.4.3 Algae and aquatic plants

The influence of chlorophene on the growth of theeg alg@seudokirchneriella subcapitata
(formerly Selenastrum capricornutynwas investigated in a 72 hours static test adogrsb OECD
test guideline 201 (Egeler et al. 2006).

P. subcapitatavere exposed to nominal concentrations of 0.0048,53, 0.0488, 0.1563 and
0.5000 mg chlorophene/L. The chlorophene conceotraivere measured analytically at 0 and 72
hours. The mean measured concentrations ranged32d¥tito 107 % of the nominal test
concentrations at the beginning of the test anah {88 % to 39 % at the end. Therefore, all the
results were based on mean measured concentrafiomsalculated average growth rates
decreased in a dose dependent manner. Effect domtoems were determined statistically. A clear
dose-response relationship could be derived fraratbae concentration data. The 72-hosg&
value (growth rate inhibition) was 197.2 pg a.igthd the 72 h NOE value was 103.6 pug a.i./L. A
deviation from the OECD 201 guideline is that tlwrient concentrations in the test medium were
higher than recommended. However, there are nomsas expect interactions between the test
material and constituents of the test medium, hedédst is therefore still regarded as reliable.

Please see Document IlI-A7.4.1.3_01 for furtheaiebn this study.

A second algae growth inhibition study is also klde, which was not considered valid due to
major deviations from the guideline and poor docutaion of the study. A guideline which
reportedly resembles the OECD 201 guideline wad.udewever, there were several deviations
from the latter guideline. The information on teshditions and culture medium was very limited
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or lacking, and not sufficient to assess the vilidiiteria of OECD 201. There were not enough
test concentrations, and no monitoring of the dpbene concentrations during the test. No
information on replicates is given. The studied pesameter was cell number (algal biomass), and
the effect concentration ,Esp, was determined graphically to be 0.038 mg/L, Basenominal
concentrations. The initial cell concentration wias determined, the cell numbers were only
counted at the end of the test (72 hours). Nossitzdi analysis was carried out. Due to these
deficiencies, only the first alga growth inhibitistudy (Egeler et al., 2006) is considered for CLH
purposes and is presented in the table below.

Please see Document IlI-A7.4.1.3_02 for details.

Table 45: Toxicity of chlorophene to algae

Guideline /  [Species Endpoint / |Exposure Results, mean measured |Reference

Test method Type of test conc. [mg a.i./L] Doc il

Design Duration [NOEC  E,Csg® E,Cso

OECD 201 |Pseudokirch- |Growth Static 72 h 0.0323 0.1314 0.1972 |A7.4.1.3
(2002) neriella inhibition (biomass)

subcapitata (Egeler et al.,

0.1036 2006)
(growth)

Criteria for classification
as H400, aquatic acute 1
fulfilled by E ,Cs.

! calculated from the area under the growth cureajculated from growth rate

5.4.4 Other aquatic organisms (including sediment)
Inhibition of microbial activity (aquatic)

The effect of chlorophene on aquatic micro-orgasisvas investigated according to ISO Guideline
8192 (1986), which equals OECD test guideline Z0&pers and Muller, 1991).

Activated sludge was exposed to chlorophene coraténts of 10, 18, 32, 56 and 100 mg/L. The
endpoint investigated was inhibition of the resjoirg rate. Chlorophene showed inhibitory effects
on the microbiological activity of activated sludgadthe EG, was determined to be 59.6

mg a.i./L.

The results are based on nominal chlorophene ctratiems, as there were no concentration
measurements during the study. Theg&@lue was not confirmed by statistical analysid tre
results of the controls and reference substanceaneported. The test is still considered vatid a
inhibitory effects on microorganisms have been sednodegradation studies at concentrations in
the same order of magnitude as thed&@m this study.

Please see Document IlI-A7.4.1.4 for further dstail this study.
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Table 46: Influence of chlorophene on inhibition ofmicrobial activity (aquatic)

Guideline/ | Species/ |Endpoint/ | Exposure Results [mg a.i./L] | Reference
Test Inoculum | Type of . . Doc Il
method test Design Duration| EC, EC,y ECsy

ISO 8192 | Activated | Oxygen Respira- 3 hours <822 20 59.4 IlI-A7.4.1.4
(1986) sludge consump- | tion (Caspers and
(equal to tion inhibition Mueller 1991)
OECD 209)

Effects on sediment dwelling organisms

Testing on sediment-dwelling organisms is not alpod-type specific requirement for PTs 2 and 3.
The log Kow for chlorophene is above the triggelugafor a sediment assessment, and indirect
emissions to water bodies can occur via effluertenfrom STPs and due to run-off from soil. An
assessment using the equilibrium partitioning metlvas considered sufficient.

5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)
The criteria are taken from the Guidance on theligafon of the CLP Criteria (ECHA, 2012).
* Rapid biodegradation:

0 The result from the manometric respiration test: 83D 4 % (mean) after 14 days
of incubation and 9 % (mean) after 28 days. Thismsethat chlorophene does not
meet the criteria. However, the concentration dbrdphene was above the iC
value for microorganisms (59.6 mg/L), thereforeistlikely that the substance
inhibited the microorganisms in the activated skidg

o0 The result from the CfOevolution test was: COreached 68 % of the theoretical
maximum at the applied concentration over the eoofghe 28 day incubation. GO
production failed to reach the pass level withia tin-day window. Chlorophene did
not degrade biotically in the aquatic environment>b70 % in 28 days, and the
substance can therefanet be classified as rapidly biodegradable.

o Regarding abiotic degradation, hydrolysis is notirmportant degradation way for
chlorophene. Photolysis can be an important wagriohary degradation. However
the test is not an ultimate biodegradation test @thot be used for classification
purposes.

o0 Simulation tests: There are no surface water sitiomdest data available. The soil
simulation test shows primary degradation, bututtiinate degradation.

The main conclusion is that the substaca&enot be classified as rapidly biodegradable.
» Potential of bioaccumulation:
o log Kow > 4: Chlorophene meets the criterion.

0 BCHsh based on whole body (110 L/kg) < 500: Chlorophémes not meet the
criterion
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Chlorophene has a high lipophilicity and has themef potential to bioconcentrate. However,
experimentally derived BGE, (whole body) is preferred for classification puspe as such data
overrides surrogate data such as a Kow value aloragldition, in the fish BCF test no chlorophene
could be detected in the fish samples 24 h aftBaiion of the depuration phase. Based on this,
chlorophene does not meet the criterion for bioaudation.

* Aquatic toxicity:

0 Acute toxicity: The studies on acute toxicity todsrfish and daphnids were not
considered valid (please see sections 5.4.1.1 ahd.5 for more information), but
there is a valid acute endpoint available for algélee ECso from the growth
inhibition study on algae is <1mg/L (0.1972 mg/Bhd gives the acute
classification Category Acute 1.

o Chronic toxicity: There are adequate chronic tayidata available for all three
trophic levels. The lowest chronic NOEC from theledfe stage fish test is < 0.1
mg/L (0.00058 mg/l) and gives the chronic clasatien Category Chronic 1.

According to Annex 1: table 4.1.0 in the Guidanae the Application of the CLP Criteria
chlorophene meets the criterion f@) Long-term aquatic hazard. (i) Non-rapidly degradable

substances for which there are adequate chronic twity data available. Category Acute 1.
Category Chronic 1.

Substances with chronic toxicities below 0.1 mgfl non-rapidly degradable) contributes as
components of a mixture to the toxicity of the mne even at a low concentration and shall
normally be given increased weight in applying thiemmation of classification approach.
Therefore a multiplying factor (M-factor) has to &gsigned. The M-factor can be taken from table
4.1.3 In Annex 1 to the Guidance on the Applicatdthe CLP Criteria. The chronic M-factor for
chlorophene is found in the table to be 100.

Regarding the acute toxicity classification, theitacM-factor is 1, according to table 4.1.3 in
Annex | to the Guidance on the Application of tHePCriteria.

5.6 Conclusions on classification and labelling for erivonmental hazards (sections 5.1 —
5.4)

Symbol: GHS09

Signal word: WARNING

Aquatic Acute 1

H400: Very toxic to aquatic life

M-factor: 1

Aquatic Chronic 1

H410: Very toxic to aquatic life with long lastimffects

M-factor: 100
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RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal

Chlorophene is not included in Annex VI of the CLP regulation. The DS proposed to
classify chlorophene as Aquatic Acute 1 with an M-factor 1 and Aquatic Chronic 1 with an
M-factor 100.

Degradation

A hydrolysis study conducted according to the test method EC C.7 (Hydrolysis as a
function of pH) showed that chlorophene is not hydrolysable at various pHs. An aqueous
photolysis study was performed according to the OECD proposal for a test guideline on
phototransformation of chemicals in water (2000) and the study showed that the
chlorophene half-life is 0.7 hours. The major photolysis product of chlorophenewas
identified as 2-hydroxy-xanthene (9H-xanthen-2-ol), and its maximum relative
concentration was 52.9 % of the parent substance. The DS stated that photolysis will
significantly contribute to the overall degradation of chlorophene in aquatic systems.

Three biodegradability screening tests were provided in the CLH report. Chlorophene was
shown to biodegrade (60-68%) in a test conducted according to the OECD TG 301B but
did not fulfil the requirement of a 10 day window. In the manometric respirometry test
(OECD TG 301F) 9% of chlorophene was degraded within 28 days (<60%), thus it was
considered not readily degradable. However, chlorophene was found to be inherently
biodegradable under the conditions of OECD TG 302B.

An aerobic simulation test (a non-standardised test procedure taken from Loehr and
Matthews, 1992) at various temperatures showed that the substance degrades slowly in
aerobic soil having a DTsy = 21.4 days at 23°C and 51.6 days at 12°C. An anaerobic
simulation test on sewage sludge (OECD proposal for a new TG 311) showed that no
biodegradation takes place under anaerobic conditions.

Based on the provided degradation studies the DS concluded that chlorophene cannot be
considered as a rapidly biodegradable substance.

Bioaccumulation

The reported log K,,, value for chlorophene is 4.27. The measured bioconcentration factor
in fish (OECD TG 305, Danio rerio) was 107-110 L/kg. The lipid normalized value in the
CLH dossier was given incorrectly in the CLH report (1401 and 1130 L/kg) and the DS
clarified after public consultation that this value is incorrect, — it is not related to the
whole body of the fish, but the fat tissue alone - and the valid lipid normalised BCF value
after recalculation was 55-56 L/kg. Based on this value (and the fact that chlorophene is
eliminated within 24 hours from the fish body), the DS concluded that chlorophene is not
expected to bioaccumulate in the aquatic environment.

Aquatic toxicity

Acute toxicity studies for all three trophic levels were provided, however, the fish and
daphnid tests were not considered to be valid by the DS. The proposed Aquatic Acute 1
classification was based on the growth inhibition of algae (OECD TG 201,
Pseudokirchneriella subcapitata). Based on E.Csq = 0.1972 mg/L an M-factor of 1 was
proposed by the DS.

Chronic toxicity studies were reported for all the three trophic levels. A chronic toxicity
study in zebrafish (Danio rerio), conducted according to OECD TG 210, resulted in a
NOEC value of 0.00058 mg/L for mortality. A chronic study on Daphnia magna (OECD
TG 211) resulted a NOEC value of 0.0067 mg/L for reproduction. The algae study
conducted conducted according to OECD TG 201 (P. subcapitata) resulted in a NOEC
(growth) of 0.1036 mg/L. The DS concluded that the chronic classification should be
based on the fish toxicity, resulting in Aquatic Chronic 1 with an M-factor of 100.
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Comments received during public consultation

The environmental part of the chlorophene CLH dossier was commented on by 6 MSCAs
and one manufacturer. Most commenting MSCAs supported the DS’s proposal but two
MSs proposed a higher chronic M-factor.

One MSCA questioned whether the M-factor of 1 is appropriate if only one acute endpoint
is available, and this acute endpoint is not for the most sensitive species (i.e. fish)
according to the chronic tests. The same MSCA recommended equal M-factors for both
acute and chronic classifications (i.e. 100).

Another MSCA also argued for a higher acute M-factor based on the results of chronic
studies, where fish was the most sensitive species with a very low NOEC (0.58 ng/L).
Therefore, the MS suggested that the acute M-factor of 1 based on the acute toxicity of
algae (ErC50 = 0.197 mg/L and NOECr=0.104 mg/L) is too low.

Several comments concerned the incorrect lipid normalised BCF, recognised by the DS as
a mistake in the CLH report: the originally reported BCF value was in the lipid fraction of
the fish, and the correct value should be normalised for the whole body lipid content of
the fish. The correctly calculated lipid normalised BCF (55-56 L/kg) is smaller than the
measured, not normalised BCF (107-110 L/kg), and does not influence the final
concluson on aquatic hazard classification.

The DS clarified two comments that concerned the results of the ready biodegradability
tests: both tests showed that the substance is not readily biodegradable under the
prevailing test conditions. In the CO, evolution test (OECD TG 301B) the pass level was
not reached in the 10-day window, while in the manometric respirometry test (OECD TG
301F) degradation was low (9% after 28 days).

The validity of the chronic fish test was questioned by a manufacturer and a chronic M-
factor of 10 was recommended. The validity of the test, and the justification for M
(chronic) = 100 was thoroughly argued by the DS in the RCOM.

Assessment and comparison with the classification criteria

Abiotic degradation

Chlorophene may be considered photodegradable in air (QSAR estimate of AOPWIN) and
in water (an OECD proposed TG from 2000, identical with OECD 316 from 2008) but not
hydrolysable by EC C.7 (Annex V, 92/69/EEC).

Biodagradability

The OECD TG 301B test results showed that the pass level of ready biodegradability was
not reached in the 10-day window and in the OECD TG 301F manometric respirometry
test the degradation rate was 9% after 28 days. Both of these results confirm that
chlorophene is not readily biodegradable.

Degradability of chlorophene in summary: not rapidly degradable.

Bioaccumulation

Based on the lipid normalised BCF of 55-56 L/kg (smaller than the not normalised
measured value of 107-110 L/kg), chlorophene is not expected to bioaccumulate in the
environment, being under the treshold: 55-56 L/kg < 500 L/kg (OECD TG 305, Danio
rerio).

Aquatic acute toxicity
The only valid acute study, the algae study on growth inhibition (OECD TG 201,
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Pseudokirchneriella subcapitata) resulted in an ErCsy value of 0.197 mg/L. This value is
below 1 mg/L and is supported by the QSAR estimates reported under section
Supplemental information - In depth analyses by RAC, resulting in a classification of
Aquatic Acute 1 (H400) with an M-factor of 1, as the ErCsq falls within the range 0.1 <
0.197 mg/L < 1 mg/L.

Aquatic chronic toxicity

The chronic fish mortality study (OECD TG 210, early life stage test with zebrafish Danio
rerio) showed the lowest NOEC value of 0.00058 mg/L, meeting the criterion for
classification (non-rapidly degradable substance, NOEC<0.1 mg/L) as Aquatic Chronic 1
(H410) with the M-factor of 100 (0.0001 < 0.00058 mg/L <0.001 mg/L).

In conclusion, RAC agrees with the DS’s proposal to classify chlorophene as:

« Aquatic Acute 1 (H400: Very toxic to aquatic life) with and M-factor of 1;
and

« Aquatic Chronic 1 (H410: Very toxic to aquatic life with long lasting
effects) with an M-factor of 100.

Supplemental information - In depth analyses by RAC

The classification of chlorophene as Aquatic Acute 1, with an M-factor of 1, is based on
the only valid acute study, the algae growth inhibition test. The M-factor of 1 was
considered too low in some comments received during public consultation, and a higher
M-factor was recommended due to an incomplete data-set. In spite of the fact that
further acute ecotoxicity data were not needed for the purposes of the biocide legislation,
the M-factor cannot be determined with high certainty, and it might change if valid acute
fish and/or invertebrate data become available in the future.

The CLP Regulation allows predicted data to be taken into account in the absence of
measured data. QSAR estimates could provide additional information on fish and daphnid
acute toxicity (e.g. LCsp), and ensure the determination of a more certain M-factor.
Therefore, the following QSAR values were calculated based on different estimation
methods:

ECOSAR v1.11

ECOSAR placed the substance in the class “Phenols” and produced the following two
predictions:

Fish acute toxicity: LCso (96h)=0.8 mg/L
Daphnia acute toxicity: LCso (48h)=0.7 mg/L

Both predictions are considered to be in the applicability domain of the models as the
logKow is below 7, the water solubility exceed the effect level and the molecular weight is
below 1000.

Topkat

Topkat is a module which is part of the software Accelrys/Discovery studio. It contains
QSAR models for acute toxicity to fish and daphnia.

Fish acute toxicity: LCso (96h)=1.5 mg/L
Daphnia acute toxicity: LCso (48h)=2.1 mg/L

Both predictions are in the Optimal Prediction Space meaning that they are considered as
being in the applicability domain of the QSAR models.

EU-TGD (2003) based on the QSAR equation of Verhaar et al. (1995)
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Fish acute toxicity: LCsq (96h)=1.15 mg/L
Daphnia acute toxicity: LCso (48h)=1.43 mg/L

The applied model - created for chemicals acting by polar narcosis - is valid in the logKgy
range of 1-6, for chemicals with a molecular weight less than 600 containing no iodine or
ionic groups. Classes of chemicals which act by polar narcosis include phenols. A detailed
definition of the domain has been described by Verhaar et al. (1995).

The results of all three QSAR methods can be used as supportive information since the
substance falls within the applicability domains of the models.

6 OTHER INFORMATION
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7 REFERENCES
. . Data
Section No. inin GLP . .
CA report on Author(s) Year Title Testing Company Study Publ|7hed Pr(l)t_ecn(()jn
chlorophene (Yes/No) (ves/No) Claime
(Yes/No)
-- Eastin W. Cet al. 1998 The National Toxicology Program evaluatién o -- -- Yes No
genetically altered mice as predictive models for
identifying carcinogens.
Toxicol Pathol. 1998 Jul-Aug;26(4):461-73.
-- European Chemicals| 2012 Guidance on the Application of the CLP Créeti -- -- Yes No
Agency (ECHA) Version 3.0 November 2012
-- European 2003 TGD for Risk Assessment (2003): Technical | -- No Yes No
Commission, editor Guidance Document in Support of Commissio
Joint Research Directive 93/67/EEC on Risk Assessment for
Center, Institute for New Notified Substances, Commission
Protection Assessment for Existing Substances and
Commission Directive 98/8/EEC concerning the
Placing of Biocidal Products on the market.
-- Marsman D. Setal. | 1995 Chronic nephropathy and renal carcinogenicity National Institute of -- Yes No
of o-benzyl-p-chlorophenol in F344/N rats and| Environmental Health
B6C3F1 mice. Services, Research
Fundam Appl Toxicol. 1995 Sep;27(2):252-62| Triangle Park, North
Carolina, USA
-- Pritchard J. Bet al. 2003 The Role of Transgenic Mouse Models in -- -- Yes No
Carcinogen Identification.
Environ Health Perspect 2003 111(4):
doi:10.1289/ehp.5778
A3.1(01) Jungheim, R. 20078 Physicochemical propertieslofophene. Bayer Industry Yes No Yes
A3.10(01) Services GmbH & Co.
A3.13(01) OHG, BIS-SUA-

Analytics, Leverkusen,
Germany
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Section No. inin

CA report on
chlorophene

Author(s)

Year

Title

Testing Company

GLP
Study
(Yes/No)

Published
(Yes/No)

Data
Protection
Claimed
(Yes/No)

A3.2(01)

Olf, G.

2006

Vapor pressure, physical-cloafrproperties.

Bayer AG, BTS-PT-
RPT-KPM,
Leverkusen, Germany

Yes

No

Yes

A3.2(02)

Beiell, U.

2007

Calculation of Henry's La®onstant of
Chlorophen (2-benzyl-4-chlorophenol).

Dr. Knoell Consult
GmbH, Leverkusen,
Germany

No

No

Yes

A3.3(01)

Kraus, H.

20064

2-Benzyl-4-chlorophendppearance.

LANXESS
Deutschland GmbH,
Leverkusen, Germany

No

No

Yes

A3.4(01)

Jungheim, R.

2007

Spectral data of dbene.

Bayer Industry
Services GmbH & Co.
OHG, BIS-SUA-
Analytics, Leverkusen,
Germany

Yes

No

Yes

A3.5(01)

Jungheim, R.

2006a

Determination of théewsaolubility (flask
method) of chlorophene at 10 °C, 20 °C and
30 °C.

Bayer Industry
Services GmbH & Co.
OHG, BIS-SUA-
Analytics, Leverkusen,
Germany

Yes

No

Yes

A3.5(02)
A3.9(03)

Erstling, K.

2002

Water solubility, Preventol O exin Schuppen.

Bayer AG, ZF-Zentra
Analytik, Leverkusen,
Germany

le Yes

No

Yes

A3.6(01),
A3.9(01)

Greenwood, J.

2003a

BCP: Determination of the fi@mtcoefficient.

Covance
LaboratoriesLtd.,
North Yorkshire,
England

Yes

No

Yes

A3.7(01)

Jungheim, R.

2007¢

Solubility of chloreple in methanol and
toluene at 10 °C, 20 °C and 30 °C.

Bayer Industry
Services GmbH & Co.
OHG, BIS-SUA-
Analytics, Leverkusen,
Germany

Yes

No

Yes

A3.9(04)

Jungheim, R.

2004

Solubility of Prever@eéxtra in organic

Bayer Industry

Yes

No

Yes
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. o Data
Section No. inin GLP : .
CA report on Author(s) Year Title Testing Company Study Published Prot_ectlon
chlorophene (Yes/No) (ves/No) Claimed
(Yes/No)
solvents. Services, Leverkusen,
Germany
A3.9(02) Feldhues, E. 2006 Statement Partitionfament n-octanol / water | Bayer Industry No No Yes
of Preventol O extra, Temperature and pH Services, BIS-SUA-
dependence. PUA I, Leverkusen,
Germany
A3.11(01) Heinz, U. 2007 Determination of safetievant data of Bayer Industry Yes No Yes
Preventol BP. Services GmbH & Co.
OHG, Safety /
Environment /
Analytics, Process and
Plant Safety,
Leverkusen, Germany
A3.17(01) Kraus, H. 2006  2-Benzyl-4-chloropheratil¢rophene) / LANXESS No No Yes
reactivity towards container material. Deutschland GmbH,
Leverkusen, Germany
A4.1(01) Erstling, K. 2007 Validation of a HPLC rhed for the Bayer Industry Yes No Yes
determination of the relevant main and minor | Services GmbH & Co.
components in Preventol BP. OHG, BIS-SUA-
CONFIDENTIAL Analytics, Leverkusen,
Germany
A4.2(02) Meinerling, M. 2007a| Validation of an aytidal method for the Institut fir Biologische Yes No Yes
determination of Preventol BP (chlorophene) in Anlaytik und
water. Consulting IBACON
GmbH, Rossdorf,
Germany
A5.3.1(01) Kugler, M. 2003 Determination of theianitrobial effects of Bayer Chemicals AG, No No Yes
Preventol BP against bacteria and fungi. Leverkusen, Germany
A5.3.1(02) Bomblies, L. and 2000 Preventol BP (active substance). DeterminatiorLabor L+S, Bad- No No Yes
Wedde, A. of the “Minimal Inhibitory Concentration (MIC)| Bocklet-GroRRenbrach,
against various test microorganisms. Germany
A6_1 1 Confidential 19838 Ortho-Benzyl Parachloepsi, (Chlorophen): Confidential No No Yes
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. o Data
Section No. inin GLP : .
CA report on Author(s) Year Title Testing Company Study Published Prot_ectlon
(Yes/No) Claimed
chlorophene (Yes/No) (Yes/No)
Acute Oral Toxicity in the Rat.
A6_1 2 Confidential 1983 Ortho-Benzyl Parachloremdi, (Chlorophen): | Confidential No No Yes
Acute Percutaneous Toxicity in the Rat.
A6 1 3 Confidential 1983c| Ortho-Benzyl Parachlompdl, (Chlorophen): | Confidential No No Yes
Acute Inhalation Toxicity in the Rat.
(A6_1_4) Confidential 1983 Preventol BP - Examioatof its Irritative Confidential No No Yes
Effects on Skin and Mucosa.
(A6_1 4) Confidential 1983d| Ortho-Benzyl ParachlorophenGhlérophen): | Confidential No No Yes
Acute Dermal Irritation/Corrosivity in Rabbits.
A6.1.4(1) Confidential 2000 Primary Dermal Irritat Study in Rabbits with | Confidential Yes No Yes
Preventol BP (EPA/OECD/MAFF Guidelines).
A6_1 4(2) Confidential 1983¢ Ortho-Benzyl Paraahidrenol (Chlorophen): | Confidential No No Yes
Acute Eye Irritation/Corrosion Test in Rabbits.
A6.1.5 Confidential 2001 Dermal Sensitization $tidGuinea Pigs — Confidential Yes No Yes
Closed Patch Test Technique with Preventol BP
(EPA/OECD/MAFF Guidelines)
Confidential 1986 Preventol BP - Test for sensitigéffect on Confidential Yes No Yes
(A6_1 5) guinea pig skin ("Open Epicutaneous Test"
according to Klecak)
Confidential 2002 Preventol BP Schuppen - Studytterskin Confidential Yes No Yes
(A6_1 5) sensitiztation effect in guinea pigs (Buehler
Patch Test)
A6_2 (1) Kao, L. R. and 1986 Disposition ob-Benzylp-Chlorophenol in Male| Systemic Toxicology No Yes No
Birnbaum, L. S. Rats Branch, NIEHS,
Research Triangle
Park, NC, USA
A6_2 (2) Confidential 1994 Dermal Absorption'8€-0-Benzylp- Confidential Yes No Yes
Chlorophenol From a 5% Formulation.
A6 2 6 Sonnex, T. S. and | 1986 Allergic Contact Dermatitis from Orthobenzyl P St, John's Hospital for No Yes No

Rycroft R. J. G.

Diseases of the Skin,
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. o Data
Section No. in in . : GLP Published | Protection
CA report on Author(s) Year Title Testing Company Study .
(Yes/No) Claimed
chlorophene (Yes/No) (Yes/No)
Chlorophenol in a Drinking Glass Cleaner Londongland
A6 3 1 Confidential 19734 21-Day Subacute Oral ibxiStudy with Confidential No No No
Santophen | in Beagle Dogs.
A6 3 1 Sendelbach, L. E. 1982a Repeated Oral Dosly $f 0-Benzyl-p- Battelle, Columbus, No Yes No
Chlorophenol in F344/N Rats. OH, USA
A6 3 1 Sendelbach, L. E. 1982b Repeated Oral Dhaty ®f 0-Benzyl-p- Battelle, Columbus, No Yes No
Chlorophenol in B6C3FMice. OH, USA
A6 3 2 Confidential 1984 Ortho-Benzyl Parachlorophenoll@@bphen): Confidential Yes No Yes
Preliminary Dermal Toxicity Study in the Rabbijt.
A6 3 2 Confidential 1989 Ortho-Benzyl Parachlorophenoll hen): Confidential Yes No Yes
(A6_3_2) y p
21-Day Percutaneous Toxicity Study in the
Rabbit.
A6 3 2(1) Confidential 1985 Ortho-Benzyl Parachlorophenoll@@bphen): Confidential Yes No Yes
21-Day Dermal Toxicity Study in the Rabbit.
A6_3 2(2) Confidential 1985 Preventol BP-Subacaiécblogical study in Confidential Yes No Yes
rabbits (3-week trial with cutaneous application)
A6_4 1(1) Birnbaum, L. Set al. | 1986 Prechronic toxicity of o-benzyl-p-chlorophkno| -- -- Yes No
in rats and mice.
Fundam Appl Toxicol. 1986 Nov;7(4):615-25.
A6_5+6_7 National Toxicology | 1994 NTP Technical Report on the Toxicology and | National Toxicology No Yes No
A6 7 Program Carcinogenesis Studies of o-Benzyl-p- Program, Research
- Chlorophenol (CAS No. 120-32-1) in F344/N | Triangle Park, NC,
Rats and B6C3F1 Mice (Gavage Studies). USA
A6_4 1(2) Confidential 1973 90-Day Subacute Om&ligity Study with Confidential No No No
Santophen | in Beagle Dogs.
A6_5 Confidential 2005 2-Benzyl-4-chlorphenol (Prevergél) — Confidential No No Yes
Exploratory Subchronic Toxicity Study in Male
Rats (16-Weeks Administration via Diet)
A6_5+A6_7 Hejtmancik, Met al. | 1988a | The Chronic Gavage Study of o-Benzyl-p- Haft€olumbus, No Yes No
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. o Data
Section No. inin . . GLP Published | Protection
CA report on Author(s) Year Title Testing Company Study )
chlorophene (Yes/No) (ves/No) Claimed
(Yes/No)
Chlorophenol (CAS No. 120-32-1) in Fischer | OH, USA
344 Rats.
A6 6 1 (1) Mortelmans, Ket al. | 1986 | Salmonellanutagenicity tests: Il. Results from | EG&G Mason No Yes No
the testing of 270 chemicals. Research Institute &
SRI International
A6 6 2 Confidential 1994 Chromosome Aberration€hinese Hamster | Confidential Yes No Yes
Ovary (CHO) Cells.
A6 6 3 (1) Confidential 2005 BCP: Mutation at tipat locus of L5178Y Confidential Yes No Yes
Mouse Lymphoma Cells using the Microtitre®
Fluctuation Technique.
A6 _6 3(2) Caspary, 1988 The mutagenic activity of selected compounds a No Yes No
W. J.et al. the TK locus: rodent vs. human cells.
A6 6 4 (1) Confidential 1990 Nipacide BCP: Assessnoé Clastogenc Actiony Confidential Yes No Yes
on Bone Marrow Erythrocytes in the
Micronucleus Test.
A6 6 4(2) Confidential 1972 Mutagenic Study wiantophen I in Albino Confidential No No No
Mice.
A6 6 5 Confidential 2009 Single Cell Gel Electrophoreggsrfiet) Assay | Confidential Yes No Yes
in the Male Mouse: In Vivo.
A6 7 (1) Hejtmancik, M.et al. | 1988b | The Chronic Gavage Study of o-Benzyl-p- Battelle, Columbus, No Yes No
Chlorophenol (CAS No. 120-32-1) in B6C3F | OH, USA
Mice.
A6_7_(2) Spalding, J. Wet al. | 1999 Development of a transgenic mouse model for Research Triangle No Yes No
carcinogenesis bioassays: evaluation of Park, North Carolina,
chemically induced skin tumors in Tg.AC mice| US
National Toxicology | 1995 One-year initiation/promotion study@Benzyl- | National Toxicology Yes Yes No
A6_7 (3) Program p-Chlorophenol (CAS No. 120-32-1) in Swiss | Program, Research
(CD-1%) Mice (Mouse Skin Study) Triangle Park, NC,
USA
A6 8 1 Confidential 1984 Embryotoxicity (Includifiggratogenicity) Study] Confidential Yes No Yes
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. o Data
Section No. in in . : GLP Published | Protection
CA report on Author(s) Year Title Testing Company Study .
chlorophene (Yes/No) (ves/No) Claimed
(Yes/No)
with Preventol BP Technical in the Rat.
Confidential 1979 A Segment Il Teratology Studyhn8antophen I| Confidential No No Yes
A6_8_1 in Rabbits
A6 8 1 (1) Confidential 1985a| Chlorophen: Teratology Studyhie Rat. Confidential Yes No Yes
A6 8 1 (2) Confidential 1985c| Chlorophen: Effects of Oral Adistration upon| Confidential Yes No Yes
Pregnancy in the Rabbit.
A6 8 1 (4) Confidential 1985b| Chlorophen: Effects of Oral Adistration upon| Confidential No No Yes
Pregnancy in the Rat. 1. Dosage Range-Finding
Study.
A6 8 1 (4) Confidential 1985d| Chlorophen: Effects of Oral Adrstration upon| Confidential No No Yes
Pregnancy in the Rabbit. Dosage range-finding
study.
A6.8.2(1) Confidential 19734 Reproduction Studyhw&iantophen | in Albino | Confidential No No Yes
Rats.
A6.8.2(2) Confidential 1973 Perinatal and Lactat®udy with Santophen | | Confidential No No Yes
in Albino Rats.
A 6_8_2 (3) Confidential 2008 Chlorophene: Two Gatien Reproduction Confidential Yes No Yes
Toxicity Study by Gavage in Wistar Rats.
(A6_10) Kao, L. R.et al. 1986 Effect ob-Benzylp-Chlorophenol on Drug- Systemic Toxicology No Yes No
Metabolizing Enzymes in Rats Branch, NIEHS,
Research Triangle
Park, NC, USA
A6_12 1 Confidential 2007 Medical statement — 24yédA-chlorophenol Confidential No No Yes
(BP)
A7.1.1.1.1(01) Greenwood, J. 2003b BCP: Evaluatiimydrolysis as a function of | Covance Yes No Yes
pH (HPLC screen). LaboratoriesLtd.,
North Yorkshire,
England
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. o Data
Section No. inin GLP : .
CA report on Author(s) Year Title Testing Company Study Publ|7hed Pr(l)t_ectl(()jn
chlorophene (Yes/No) (ves/No) Claime
(Yes/No)
A7.1.1.1.2 Meinerling, M. and | 2007 Phototransformation of Preventol BP Institut fir Biologische Yes No Yes
Herrmann, S. (Chlorophene) in Water. Analytik und
Consulting IBACON
GmbH, Rossdorf,
Germany
A7.1.1.1.2 Meinerling, M. 2011 Non-GLP StatemeniBACON Project Institut fir Biologische -- No Yes
33341176, Photolytic degradation of Preventol Analytik und
BP Consulting IBACON
GmbH, Rossdorf,
Germany
A7.1.1.1.2 Freudenberg, Ch. and2011 Structure elucidation of the major photolysis | Currenta GmbH & Co. Yes No Yes
Wesener, J. R. product of Preventol BP (chlorophene) OHG, Leverkusen,
Germany
A7.1.1.2.1(01) Bealing, D. J. and | 2002 BCP: Assessment of ready biodegradability by Covance Laboratories Yes No Yes
Watson, S. measurement of carbon dioxide evolution. Ltd., Harrogate,
England.
A7.1.1.2.1(02) Reis, K. H. 2007a Ready biodegrddwlaif chlorophene in a Institut fir Biologische Yes No Yes
manometric test Analytik und
Consulting IBACON
GmbH, Rossdorf,
Germany.
A7.1.1.2.1(03) | Swisher, R. D.and | 1973 Microbial degradation of O-Benzyl-p-Chloro- | Published by Chemica -- Yes No
Gledhill, W. E. phenol Specialities
CSMA — Proceedings of the's@nnual Meeting | Manufacturers
Association Inc.
A7.1.1.2.2(01) Reis, K. H. 2007c | Inherent Biodegradability of Chlorophene in a| Institut fir Biologische Yes No Yes
Zahn-Wellens/[EMPA Test. Analytik und
Consulting IBACON
GmbH, Rossdorf,
Germany.
A7.1.2.1.2 Reis, K. H. 2007h  Anaerobic biodegraligtnf Chlorophene in Institut fir Biologische Yes No Yes
digested sludge: Measurement of gas productjoAnalytik und
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. o Data
Section No. inin GLP : .
CA report on Author(s) Year Title Testing Company Study Publ|7hed Pr(l)t_ectl(()jn
chlorophene (Yes/No) (ves/No) Claime
(Yes/No)
Consulting IBACON
GmbH, Rossdorf,
Germany.
A7.1.2.1.2 Gerhardz, T. 2011 Biodegradation of 3kmdPreventol BP® (2- | Lanxess Deutschland No No Yes
benzyl-4-chlorophenol) in pork liquid manure | GmbH, Leverkusen.
under anaerobic conditions.
A7.1.3(01) Jungheim, R. 2006b Determination ofAldsorption Coefficient Bayer Industry Yes No Yes
(Koo by High Performance Liquid Services GmbH & Co.
Chromatography (HPLC) Method of OHG, BIS-SUA-
Chlorophene. Analytics, Leverkusen,
Germany
A7.2.1 Nitsche, M. 2011 Biodegradation of Preve®t8IP (Chlorophen) | LANXESS No No Yes
in soil under aerobic conditions Deutschland GmbH,
Leverkusen, Germany
A7.2.3.1(01) Meinerling, M. 2007 Determinationtbé Adsorption / Desorption Institut fir Biologische Yes No Yes
Behaviour of 2-Benzyl-4-chlorophenol Analytik und
(Preventol BP). Consulting IBACON
GmbH, Rossdorf,
Germany
A7.3.1(01) Fabregas, E. 2006 Calculation of indipotodegradation of DR. KNOELL CONSULT No No Yes
Chlorophene. GmbH, Mannheim,
Germany
A7.4.1.1(01) Confidential 1986 Preventol BP (2-bgrtzchlorophenol): Fish Confidential No No Yes
Toxicity, Brachydanio rerio
A7.4.1.2(01) Caspers, N. 1986m@  Preventol BP (24dehzhlorophenol): Bayer AG, WV No No Yes
Toxicity, Daphnia magna Umweltschutz,
Leverkusen, Germany
A7.4.1.3(02) Caspers, N. 1986b  Preventol BP (2-fdefrrhlorophenol): Growth| Bayer AG, WV No No Yes
inhibition test Algae. Umweltschutz,
Leverkusen, Germany
A7.4.1.3 Egeler, Ptet al. 2006 Preventol BP: A study on the toxicity tossg ECT Okotoxikologie Yes No Yes
GmbH, Flérsheim,
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. o Data
Section No. in'in GLP Published | Protection
CA report on Author(s) Year Title Testing Company Study (Yes/No) Claimed
chlorophene (Yes/No) (Yes/No)
(Pseudokirchnerella subcapitgta Germany and Batelle,
Geneva, CH
A7.4.1.4 Caspers, N. and 1991 Untersuchungen zur Bakterientoxizitat von Bayer AG, Institut fur Yes No Yes
Mdiller, G. Preventol BP Schuppen. Umweltanalyse und
Bewertungen,
Leverkusen, Germany
A7.4.2(01) Fabregas, E. 2007 Calculation of thecBrmentration Factor DR. KNOELL CONSULT No No Yes
(BCF) of Chlorophene. GmbH, Mannheim,
Germany
A7.4.3.2(01) Confidential 2008 Toxicity of 2-Benzdchlorophenol (Preventol| Confidential Yes No Yes
BP) to Zebra-fish[anio rerio) in an Early-Life
Stage Test
A7.43.3.1 Confidential 2009 Bioconcentration: Fldwough Fish Test with | Confidential Yes No Yes
Chlorophene (Preventol BP)
A7.4.3.4(01) Weyers, A. 2007 ChloropheBaphnia magnareproduction Bayer Industry Yes No Yes
Test. Services GmbH& Co:
OHG, Leverkusen
Germany
8 ANNEXES (EXCERPTS OF DOCUMENT 1lI-A TO THE ACTIVE S UBSTANCE DOSSIER)

Annexed to the CLH report are study summarieslevemt health and environmental studies in the fofmxcerpts of Document IlI-A from the
active substance dossier submitted under the BaibBicbducts Directive (98/8/EC). The annexes ardidential.

List of annexes

Annex 1 Extract from Competent Authority Report iedtive 98/8/EC on the placing of biocidal produon the market.
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Document IlI-A (A6.1-A6.12), study summaries — getsubstance, section A6: human health

Annex 2 Extract from Competent Authority Report kedtive 98/8/EC on the placing of biocidal produon the market.
Document IlI-A (A7.1-A7.4), study summaries — aetsubstance, section A7: environment

135



