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OPINION OF THE COMMITTEE FOR RISK ASSESSMENT
ON A DOSSIER PROPOSING HARMONISED CLASSIFICATION AN D
LABELLING AT COMMUNITY LEVEL

In accordance with Article 37 (4) of the Regulati®&C) No 1272/2008 (CLP Regulation),
the Committee for Risk Assessment (RAC) has adoptedpinion on the proposal for
harmonised classification and labelling of

Substance Name: bifenthrin
EC Number: not allocated
CAS Number: 82657-04-3

The proposal was submitted Byance
and received by RAC 022 February 2010.

Harmonised classification originally proposed by tle dossier submitter:

Regulation (EC) No 1272/2008 Directive 67/548/EEC

Current entry in Annex VI of CLP None None
Regulation (EC) No 1272/2008
Proposal by dossier submitter for Carc.2 — H351 Carc. Cat 3; R40
consideration by RAC Acute Tox. 3 — H331 T; R23/25
Acute Tox. 3 —H301 Xn; R48/22
STOT RE 1 - H372 R43
Skin Sens. 1 — H317 N; R50/53

Aquatic. Acute 1—- H400
Aquatic. Chronic 1 — H410

Resulting harmonised classification (future| Carc.2 — H351 Carc. Cat 3; R40
entry in Annex VI of CLP Regulation) as | Acute Tox. 3 — H331 T; R23/25
proposed by dossier submitter Acute Tox. 3 — H301 Xn; R48/22
STOT RE 1 — H372 R43
Skin Sens. 1 — H317 N; R50/53

Aquatic. Acute 1- H400
Aquatic. Chronic 1 — H410




PROCESS FOR ADOPTION OF THE OPINION

France has submitted a CLH dossier containing a propasgdther with the justification and
background information documented in a CLH reporhe CLH report was made publicly
available in accordance with the requirements ofe thCLP Regulation at
http://echa.europa.eu/consultations/harmonised_cl/harmon_cl_prev_cons en.asp on 22
February 2010. Parties concerned and MSCAs were invited to stlmomments and
contributions by8 April 2010.

ADOPTION OF THE OPINION OF RAC

Rapporteur, appointed by RAC: Norbert Rupprich
Co-rapporteur, appointed by RACHans-Christian Stolzenberg

The opinion takes into account the comments of MS@Ad parties concerned provided in
accordance with Article 37 (4) of the CLP Regulatio

The RAC opinion on the proposed harmonised clasgin and labelling has been reached
on 24 May 2011, in accordance with Article 37 (4) of the CLP Redgiala, giving parties

concerned the opportunity to comment. Commentsvedeare compiled in Annex 2.

The RAC Opinion was adopted bgnsensus.



OPINION OF RAC

The RAC adopted the opinion that bifenthrin shduédclassified and labelled as follows:

Classification & Labelling in accordance with the 2d ATP to the CLP Requlation:

Classification Labelling
Index No | International EC No CAS No Hazard Class and Hazard | Pictogram, | Hazard | Suppl. Specific Conc. | Notes
Chemical Category Code(s) state- Signal Word | state Hazard Limits, M-
Identification ment Code(s) ment statement | factors
Code(s) Code(s) | Code(s)
Carc. 2 H351 GHS06 H351
Acute Tox. 3 H331 GHSO08 H331
Acute Tox. 2 H300 GHS09 H300
STOTRE 1 H372 Dgr H317
(nervous
system) H372
bifenthrin - 82657-04-3 .
Skin Sens. 1B H317
Aquatic. Acute 1 H400 Acute M=
10 000
Aquatic Chronic 1 H410 Chronic M=
g H410 100 000
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Classification & labelling in accordance with Dire¢ive 67/548/EEC:

Classification Labelling Concentration Limits Notes
Index No International EC No CAS No
Chemical
Identification
Carc. Cat 3; R40 TN
T; R23/25 ’
bifenthrin _ 82657-04-3 )éz;sR48/22 R: 23/25-40-43-48/22-50/53 N; R50/53: C>0.0025%
S: 23-24-36/37-38-45-60-61 N; R51/53: 0.00025%< C< 0.0025%
N; R50/53

R52/53: 0.000025%< C < 0.00025%




SCIENTIFIC GROUNDS FOR THE OPINION

The following part of the Opinion Document essdhtias a targeted summary of the
corresponding Background Document. This summarynipaorresponds to the endpoint-
related “summary and discussion” chapters of thekBaund Document. Thus this summary
concentrates on the most important experimentailtseghe history of decision finding and
the final RAC proposal. Compared to the Backgroutument, this Opinion Document
does not contain any additional information.

Substance identity

In this CLH dossier and according to the CAS emifgnthrin is defined as solely the cis-Z-
isomer pair (ratio of (1R,3R):(1S,3S) is 50:50);endns the literature defines Bifenthrin as a
combination of cis-isomers and trans-isomers (r@fid3) (BCPC & The Royal Society of
Chemistry, 1994)

General aspects

The substance is not currently classified in Anxéko the CLP Regulation.

Bifenthrin was evaluated in the context of the Biat Product Directive (98/8/EC) and it is
therefore a requirement to harmonise classificatorall endpoints.

Hazard classes and categories

Acute toxicity

Systemic effects

The acute toxicological profile of bifenthrin is arlacterised by neurotoxicity (tremors and
clonic convulsions). Following acute exposure (lavage or by inhalation), there is an
immediate onset of these transient neurotoxic efféidhese neurotoxic effects (if sufficiently
pronounced) are considered to be the major causenoédiate lethality. The acute toxicity of

bifenthrin was tested in rats and mice: there idifi@rence in the qualitative toxicological

profile of bifenthrin in both species.
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Based on the results of the acute oral toxicitylistsi in rats and mice (Ld9rat, male: 168
mg/kg; LDso mouse, female: 42 mg/kg), the dossier submittepgsed to classify bifenthrin
with the CLP classification Acute Tox. 3 — H301 aaml 'toxic' with the risk phrade25 -
Toxic if swallowed according to the Directive 67/548/EEC criteriar(esponding guidance
values from 25 to 200 mg/kg).

Considering the comments received in the publicsattation the dossier submitter modified
its proposal as followsAcute oral toxicity in mice is more severe thantacoral toxicity in
rats. Based on the lowest oral 4Dvalue in mice (42.5 mg/kg in females) the dossier
submitter proposed the CLP classification categhcyte Tox. 2 - H300 (CLP guidance
values for this category from 5 to 50 mg/kg bw).

Based on the L& = 800 mg/m in female rats, the dossier submitter proposed the
classification category Acute Tox. 3 - H331 basedthe CLP criteria and a classification
with the risk phrasdR23 - Toxic by inhalation according to the Directive 67/548/EEC
criteria.

In the acute dermal toxicity study in rats at testéd dose of 2000 mg/kg there were acute
clinical effects, but no mortality. Accordingly rexute classification was proposed for the
dermal route.

RAC opinion

During RAC discussions it was pointed out, that@id® classification for acute oral toxicity
is supported by the results of the acute toxidityglg in mice. Because it was accepted to use
these relevant data of the most sensitive spetesacute toxicity RAC confirmed the
classification proposals of the dossier submittemadified after the public consultation.

Local effects (paresthesia)

Under Directive 67/548/EEC, the S-phrase S24 shbeldpplied for substances seen to cause
paresthesia by skin contact and therefore is pexpdar bifenthrin. There is no equivalent
precautionary statement under CLP.

Irritation

Based on the available data (skin and eye irrttaitudy with rabbits, acute rat inhalation
study, few human case reports on pyrethrins) Hif@mtis not considered to be an irritant
substance.

The dossier submitter concluded that a classiboator dermal irritation, eye irritation or
respiratory tract irritation is not warranted. RA&Ecepted this proposal of the dossier
submitter.



Sensitisation

Bifenthrin was found to be a skin sensitiser tongai-pigs in the maximisation test (89% of
positive responses at the intradermal inductiorcentration of 5%).

A classification with Xi; ‘R43: may cause sensitisa by skin contact' was proposed by the
dossier submitter. The classification category S@ms. 1 — H317 was proposed according to
CLP.

No information opposing the proposal was receivedng the public consultation and RAC
discussions. Thus RAC confirmed the proposal tcsicam bifenthrin as a skin sensitiser as
outlined above.

According to the ¥ ATP of the CLP regulation strong skin sensitisars allocated to
subcategory 1A, while for the other skin sensifiseiith a low or moderate potency the
subcategory 1B is foreseen.

RAC considers that bifenthrin should be allocatecsubcategory 1B (>= 30% responding
animals at > 1% intradermal induction dose).

Repeated dose toxicity

Some comments received during public consultatigopsrted the general line of justification
of the dossier submitter; other comments questiotied proposed classification. The
difference in opinions is mainly related to theussvhether to consider the clinical signs of
neurotoxicity (tremors and convulsions) in the ciiccstudies as repeated dose toxicity or as
acute toxicity. RAC discussed this issue in detail:

The following table relates to (1) the dependendeL®AELs for clinical signs of
neurotoxicity to duration of exposure and (2) te ttelationship between dose levels for
clinical signs of neurotoxicity and lethality. Redace is made to both the original CLH
dossier and the DAR (draft assessment report).

Table: Bifenthrin LOAELS for clinical signs of neatoxicity and lethality

Acute Toxicity 28-day study 90-day study 2- yesrding
study
(rat, mouse)

1- year gavage
study (dog)




Rats Clinical 20 or 34 mg/kg 22 mg/kg/d 7.5 mg/kg/d 4.7 mg/kg/d
signs of (LOAEL) (LOAEL) (LOAEL) (LOAEL)
t”oexlféﬁy NOAEL not 11 mg/kg/d 3.4 mglkg/d 2.3 mg/kg/d

available (NOAEL) (NOAEL) (NOAEL)
No detailed Tremors subsided | Only rudimentary
: description of time | only within the description of the
Tremors declined | o5 rse (DAR) three days of time course of
within few days initiation of the symptoms.
post-treatment However: the
period showing a | incidence of
20/34 mg/kg was clear recovery tremors decreased
the lowest dose (DAR). during the middle
tested portion of the study
Most critical data and increased later
towards the
based on 3 acute L
. termination of the
oral rat studies study (DAR)
(DAR)
Lethality: | 40 mg/kg (LOAEL) 33 mg/kg/d No lethality at No lethality at
20 mg/kg (NOAEL) (LOAEL) rr:nggs/tddose of 15 mgI;fgs}tjdose of 9.7
22 mg/kg/d
(NOAEL)

Mice Clinical 25 mg/kg (LOAEL) 29 mg/kg/d
signs of (LOAEL)
neuro- NOAEL not
toxicity available 7.6 mg/kg/d

(NOAEL)
By day 1 all
survivors had Clinical signs
returned to normal during the first 3
months of the
feeding study;
clinical signs
subsequently
disappeared (DAR)
Lethality: | Lethality at 25 Lethality at 74

mg/kg/

25 mg/kg was the
lowest dose tested

mg/kg/d




Dogs | Clinical 5 mg/kg/d 3 mg/kg/d

signs of (LOAEL) (LOAEL)
Poexlféﬁ;, 2.5 mglkg/d 1.5 mg/kg/d
(NOAEL) (NOAEL)

“Definite increase | “Tremors observed
in the incidence of | following 15 weeks
tremors as the study of treatment and
continued” (DAR) | disappeared
following 29 weeks
of treatment”

(DAR)
Lethality: No lethality at No lethality at
highest dose of 20 | highest dose of 5
mg/kg/d mg/kg/d

LOAELs resp. NOAELSs for clinical signs of neurotoity indicate that there is an impact of
the duration of exposure on these values; howdvisrimpact is rather small and can only be
recognised for the rat data (for mice acute anaribrLOAELs for tremors seem to be
similar, for dogs acute toxicity data are not didwea). As far as data allow for, a small
increase of those dose levels revealing clinicghssiof neurotoxicity results in lethality as
well. In some studies the quotient between the LOA& lethality and clinical signs of
neurotoxicity is not more than a factor of 2; inms®o other studies this factor cannot be
calculated but seems to be a little bit higher.

The information on the time-dependent course ofctimécal signs of neurotoxicity at specific
dose levels is rather limited and seems to depahdadly on the dose level chosen (whether
the specific dose level results in rather smalkerious clinical effects). In the 2-year rat
feeding study the incidence of tremors decreasedgithe middle part of the study and then
increased again towards the end of the study.dr2tlgear mice feeding study clinical signs
of neurotoxicity were transient and disappearedanduihe course of the study. For the 90-day
dog gavage study the incidence of tremors are regpdo increase with duration of exposure;
while for the 1-year dog gavage study clinical sigiisappeared towards the end of the study.
Thus the chronic manifestation of neurodysfunctioitically seems to depend on specific
finally unknown conditions of the experimental dgsof the corresponding studies.

The following table contains a comparison of théeafve doses for clinical signs of
neurotoxicity with the study type -specific guidantevels for RDT classification. The
guidance levels chosen for the different duratiaisexposure and for the different
experimental animal species are those that hava pesmgmatically used in recent RAC
documents. The current rule of RAC is that for ac#jed duration of exposure there are
identical guidance levels for different species.efall, this comparison indicates effective
doses for clinical signs of neurotoxicity fulfilgnthe STOT RE 1 criteria, but generally not
fulfilling the DSD criteria for the correspondingtegory of R48/25.



Table: Guidance levels for RDT classification affé@ive bifenthrin doses (in mg/kg/d)

Species Duration | R 48/22 R 48/25 STOT STOT Non- Effective | Resulting
of RE 2 RE 1 effec-tive | dose classi-
exposure dose fication

(tremors
and con- | (CLP
vulsions) | criteria)
Rat 28 days 150 15 300 30 11 22 STOT RE
1

Rat 90 days 50 5 100 10 3.4 7.5 STOT RE
1

Rat 2 years 6.25 0.625 12.5 1.25 2.3 4.7 STOT RE
2

Mice 2 years 6.25 0.625 12.5 1.25 7.6 29 -

Dog 90 days 50 5 100 10 25 5 STOT RE
1

Dog 1 year 12.5 1.25 25 25 15 3 STOT RE
2

RAC recognised that bifenthrin did not result irthmdogy or histopathology of the nervous
system; the critical effects to be discussed argcel signs of neurotoxicity (mainly tremors
and convulsions). The CLP regulation explicitly ety significant/severe reversible effects
for RDT classification: “Target organ toxicity (regted exposure) means specific, target
organ toxicity arising from a repeated exposureatsubstance or mixture. All significant
health effects that can impair function, both reug#e and irreversible, immediate and/or
delayed are included” (chapter 3.9.1.1 of CLP ragoih). Thus it is the opinion of RAC that
a RDT classification is adequate for reversiblaicll signs of neurofunctional disorders even
if no irreversible histomorphological damage to tieevous tissues has been demonstrated.

The central question is whether these adverseteffe@lly should be classified as acute or
repeated dose toxicity. The current guidance orapipdication of the CLP criteria comments
on this issue: “Where the same target organ tgxafisimilar severity is observed after single
and repeated exposure to a similar dose, it mayhbeluded that the toxicity is essentially an
acute (i.e. single exposure) effect with no accatah or exacerbation of the toxicity with

repeated exposure. In such a case classificatitm SAOT-SE only would be appropriate”

(commentary to CLP Annex | 3.9.1.6). Thus the rafeé\question is whether the clinical signs
of neurotoxicity in acute and repeated dose tesdirgyof similar severity at similar doses.
Based on the available data on all species testeddifficult to recognise differing degrees

of severity. For the purpose of this proposal fassification, it is assumed that the LOAELSs
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for clinical neurotoxicity are indicators of similgeverity. With this definition the general
conclusion is, that target organ toxicity of simieverity following repeated dose is observed
at a somewhat lower dose than following a singlgosyre (see second last table). However,
the difference in effective doses is small; witk ttonsequence of a controversial discussion
of the need for repeated dose toxicity classiforati

There have been statements in favour of not clasgiffor repeated dose toxicity: The
adverse effect in question (tremors and convul$iongrinciple is considered to be an acute
effect because one effective dose leading to act®fe plasma concentration is sufficient to
elicit this type of effect. Tremors and convulsiarg the critical adverse effects in the acute
studies. Bifenthrin is a Type 1 pyrethroid. Thencoon mode of action of this group of
substances (“sodium channels”) is recognised ascute mode of action. These acute
symptoms of intoxication are considered to be ceddry the classification for acute toxicity
(Acute Tox. 2 — H300) because the difference indbge levels for marked clinical signs of
neurotoxicity and lethality is small. The messagent the classification for acute toxicity
(Acute Tox. 2 — H300) is that even single exposireexperimental animals resulted in
lethality (combined with tremors and convulsionsa @ose range of 5 to 50 mg/kg/d.

There were other contributions to the discussidressing a different perspective: the mode
of action was not considered to be an essentiéérim; the observed clinical signs of
neurotoxicity at the LOAELSs reported were evaluaseghificant and severe, irrespective of
the observation that in some studies these adegfsets declined with duration of dosing.
The doses which elicited these functional adveferts in acute and repeated dose testing
were considered to be sufficiently different totiflysan additional classification for repeated
dose toxicity. With reference to the rat data, ¢her experimental evidence, that the acute
LOAEL for the clinical signs of neurotoxicity of abt 20 mg/kg (or somewhat lower)
decreases to a 2-year LOAEL of about 5 mg/kg/d.

RAC opinion

RAC finally concluded to give special weight to tthescriptive dose-response data indicating
that target organ toxicity (clinical signs of netadcity) for repeated exposure is observed at
lower dosages than for single exposure. For retegtudies, the effective doses for the
clinical signs of neurotoxicity were lower than tleever CLP guidance levels thus resulting
in a classification with STOT RE 1. Because of efiéht DSD guidance values, the less
severe category R48 / 22 is warranted. With thisniop RAC follows the initial
recommendation of the dossier submitter.

Mutagenicity

Bifenthrin yielded negative results vitro in the Ames test (Haworth, 1983), in the
chromosome aberration assay in CHO cells (Thilay@84a), and in a SCE in CHO cells
(Heidemann, 1989). Positive results were observed igene mutation assay on mouse
lymphoma L5178 Y cells with detection of trifluohytmidine resistance (Putman, 1983a).
Bifenthrine showed equivocal results in anotheregemnutation assay (HPRT) in CHO cells
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(Thilagar, 1984b) and in am vitro unscheduled DNA synthesis (UDS) assay (Thilagar,
1983a), but the replicate yielded negative resporihilagar, 1983b). However, the three

availablein vivo genotoxicity assays were negative:ianvivo chromosome aberration assay

in rats (Putman, 1983b), a mouse micronucleus g$&ayanovic and Hudson, 2005) and a

rat UDS assay (Kamala Pant and Sly, 2005).

RAC opinion

Based on these available mutagenicity data, thesiglosubmitter did not propose a
classification for mutagenicity. No information agging this evaluation was received during
the public consultation and RAC discussion. Thpsc#Hically based on the negative findings
in all thein vivo genotoxicity assays, it was confirmed by RAC moptopose a classification
for germ cell mutagenicity.

Carcinogenicity

The dossier submitter proposed to classify bifentfor carcinogenicity (CLP Carc. Cat 2 —
H351, Carc. Cat. 3, R40 according to the Direc®@548/EEC criteria). The comments
received during public consultation indicated tthedre is additional information relevant for
the assessment of bifenthrin carcinogenicity. ltryusubmitted this additional information.

The various issues raised have been discussed BydRd are summarised in the following
paragraphs. The main discussions relate to theuadgqof the study duration and the top
dose level of the mice carcinogenicity study, tdecuacy of statistical decision criteria for
tumour types with relatively high control incidesceand the relevance of the empirical
evidence of increased tumour rates in the liverunthry bladder of male mice.

Carcinogenicity: Study length, survival and MTD (m&wiss Webster mice)

There was a comment questioning the validity ofrtfmuse carcinogenicity study because a
24-month duration of the study was considered twmog. With reference to the Draft
Assessment Report (2006) RAC noticed that the muratf the mouse carcinogenicity study
was shorter than 24 months; the duration of thdystusas shortened in order to maintain a
sufficient general survival of experimental animdlee duration of treatment was shortened
to 78 weeks; the overall duration of the study B8sweeks for males and 91 weeks for
females.

In the relevant testing guidelines there is indaadiscussion on the optimal study length for
different strains of mice. Depending on the specsgirain of mice used, a study length
between 18 and 24 months is recommended. The maais that at the end of the study
there should be a sufficient survival of experinaérgnimals in the control and low dose
groups. There is the general recommendation that nmbmber of survivors in these
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experimental groups should not be lower than aB&&t. The following table indicates that
the survivals in the mice study with bifenthrin aly fulfill this condition of the 25%-rule.
Thus it is the opinion of RAC that the mice studsign sufficiently followed the EU and
OECD testing guideline recommendations as to thienap duration of dosing. Thus findings
at the top dose level cannot be simply dismisseduse of the study length chosen.

Table: Survival of male and female Swiss Websterenm the bifenthrin study

Controls 50 ppm 200 ppm 500 ppm 600 ppm
Male survival in % (week 78) 48 56 68 44 68
Male survival in % (end of study) 28 38 48 26 38
Female survival in % (end of study 36 26 30 42 36

During public consultation the issue was raisedtoncaccount for the high dose findings in
the mice carcinogenicity study because the MTD {marn tolerated dose) was considered
to be exceeded.

Clinical signs of toxicity (predominantly dose-riedd tremors) were noted at the two highest
dose levels. These findings were reversible: theyuwed during the first tree months of the
study and subsequently disappeared.

2 males of the high dose group died after 1 to 2kseof the study possibly as a result of
compound-related acute toxicity. However, chronipasure to bifenthrin even at the highest
dose had no influence on longevity. Male survivalvaek 78 (end of treatment) and at the
end of the study at the highest dose was higheriththe control animals.

With reference to the original study report (Geid®x86) the following dose-dependent
retardations in body weight gains were calculated:

Table: Body weight gains in male and female Swigbgter mice

Retardation in body weight gain in % Control 50 ppm | 200 ppm 500 ppm 600 ppm
Male mice (week 27) - -7.1 -4.3 -9.9 -14.9
Male mice (week 78; end of treatment) - -16.6 -11.4 -8.6 9.1

Male mice (end of study) - -18.8 -19.9 -11.4 -13.6
Female mice (week 27) - -6.9 -4.6 -8.5 -2.3
Female mice (end of study) - -5.0 -6.1 -15.0 9.4
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The concept of the maximum tolerated dose (MTD)clmcinogenicity studies generally is to
select a top dose that should ideally provide ssigies of toxicity such as a slight depression
of body weight gain (but not more than 10% relatweontrols) without substantially altering

normal life span due to effects other than tumolAC considers this 10% value as
important point of orientation, but not as a stdetnarcation line.

With reference to the table above the retardatiohady weight gain is more pronounced in
male mice than in female mice. In male mice thardgtion in body weight gain at the top
dose level is higher than the proposed referenkeevat 10%. In the first weeks of the study
there are marked clinical signs of toxicity ancekative high retardation in body weight gain
at the top dose level. However, during the furteirse of the study clinical signs of toxicity
disappeared and the reduction in body weight gaih bt show a clear dose-response
relationship anymore. In the late phase of theys{ed). week 78 and at the end of the study)
the highest retardation of body weight gain isha ibwest doses. Thus, at least in terms of
body weight gain and survival, chronic exposureitenthrin at both top dose levels does not
seem to have weakened the animals’ health status.récommended in the draft OECD
guidance No. 116 that for compounds that are nobdwgic the top dose should be informed
by considerations of MOA; for bifenthrin specific @A data are not available. RAC
concludes that it has not been shown that the ®ldwamour incidences at the highest dose
level are linked to an unspecific weakening of iealth status of the exposed animals. Thus
RAC recognises no sufficiently convincing limitatiof the study design in order to dismiss
the findings at the highest dose level. Furtherm@ieP classification criteria do not require
not to classify for carcinogenicity if the MTD ix@eeded, but leave the decision for a
carcinogenicity category 2 still open.

Carcinogenicity. Statistical decision criteria

During public consultation it was proposed to use‘rule of Haseman” to statistically assess
increases in tumour incidences. Haseman (1990)memmded a significance level of P <
0.01 for common tumours and of P < 0.05 for ramadurs. The definition of a rare tumour is
an incidence of less than 1%, based on histormalrols. At spontaneous incidences above
1% tumours are considered common. This proceduwebban proposed to control for false
positive tumour rates (to reach a close agreememwden statistical significance and
decisions on biological significance). However,reat EU/OECD testing guidelines do not
specify such a rule (e.g. OECD testing guideling)4m the OECD draft guidance document
116 the appropriate selection of a specific sigaifice level is discussed without advising a
specific decision rule. It is stressed that thededn of a statistical decision rule is a policy
choice based on a trade-off between the riskslsé faositive and false negative tumour rates.
RAC recognises the rationale for a differentiatedistical decision rule for rare and common
tumours. So far, RAC prefers to stick to the conmveral 5% decision rule; however RAC
recognises that such a statistical decision rulenese a general guidance than a strict
demarcation line for solving the question whether adverse effects observed should be
considered treatment-related.

Trend tests and pairwise comparison tests arestmmmended tests for determining whether
chance rather than a treatment-related effect [gaasible explanation for an apparent
increase in tumour incidence. Significance in eitkied of test is sufficient to reject the

hypothesis that chance accounts for the resultis. ajproach is proposed in the OECD draft
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guidance document No. 116; this recommendatioefesned to because it seems that in some
of the comments to the CLH report a treatment-eelagffect is rejected in case of a non-
significant pairwise comparison test even if thisrstatistical significance in a trend test.

Carcinogenicity: re-evaluation of histopathologiskdles in mice study

Following corresponding industry comments duringblfu consultation the Rapporteur
requested a robust study summary of the reporhemrd-evaluation of the original sections
from the mouse bifenthrin carcinogenicity study.eThobust study summary and the
corresponding original report were submitted byustdy and have been considered by RAC.

The re-evaluation of the histological slides reddrito urinary bladdersf all males and
females, and to livesections of all male mice and lusgctions of all female mice. All slides
were reviewed in a blind evaluation by the firstiesver (this is the information from the
robust study summary; the original report itselfyoexpresses that “bladders from all male
and female mice have been reviewed by Butler”).yQné slides with bladder lesions were
reviewed by two further pathologists. Statisticahlgsis of the urinary bladder findings was
based on the majority opinion.

To facilitate RAC decision finding a summary andatission of the relevant tumour findings
(original evaluation and re-evaluation) is presdntethe following:

Carcinogenicity: lung tumours in female Swiss Webstice

Table: Lung tumours in female Swiss Webster mizenéur incidences in %)

Tumour type Control 50 200 ppm | 500 ppm| 600 ppm Reference
ppm
Bronchio-alveolar 28 52* 46* 38 48* Geiger 1986 ( cited from
adenomas and carcinomas CLH dossier)
p=0.012 | p=0.048 p=0.041
Adenomas 24 44* 38 30 40 Butler 1991 (Original and
RSS)
p=0.029
Carcinomas 4 8 8 8 4 Butler 1991 (Original and
RSS)
Bronchio-alveolar 28 52* 46* 38 44 Butler 1991 (Original and
adenomas and carcinomas RSS
p=0.013 | p=0.049 )
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There is no essential difference in both histopatfioal assessments of lung tumours

available. The only difference refers to the inaicks in the 600 ppm group (48% versus 44
% in the re-evaluation). The incidence of bronchlieeolar adenomas and carcinomas was
increased compared to concurrent controls (P vabhetween 0.01 and 0.05). There was
already a relatively high incidence in the contr(®8%). In all test groups, there were

elevated tumour incidences of about 40 to 50%; autlany dose-response relationship. The
range of historical controls is reported to be le&w 4% and 57% (RSS of Butler 1991; no
further information on the adequacy of historicata]. It is the conclusion both of the study

pathologist and the reviewer, that this incidenegtgon of lung tumours should not be

considered compound-related (DAR 2006, Butler 19®RIAC as well does not recognise

sufficient evidence for a causative role of bifemthfor the increased incidences of lung

tumours.

Carcinogenicity: lymphoid tumours in female Swisgh8ter mice

Table: Lymphoid tumours in female Swiss Websterenftamour incidences in %)

Tumour type Control 50 200 ppm | 500 ppm| 600 ppm Reference
ppm
Lymphoblastic leukemia | 24 28 34 20 44* Geiger 1986 ( cited from
CLH dossier)
p=0.024
Lymphoid tumours| 38 38 40 32 47 DAR 2006
(including lymphoblastic
leukemia)

For lymphoid tumours there was no histological vakeation of tissues. For lymphoblastic
leukaemia, a large number of control animals wéectdd (24%). The incidence in high dose
females was statistically significant (P value betw 0.01 and 0.05). The trend test does not
show statistical significance, the dose responseotsmonotonic (lowest incidence at 500

ppm).

When combining all types of lymphoid tumours (irdihg lymphoblastic leukaemia) there
was no statistical significance in pairwise comgamis(combining of these types of lymphoid
tumours is considered common practice). A large memof control animals was affected
(38%). The dose response is not monotonic (agaecéne of incidence at 500 ppm below
the control incidence). There is no informationhastorical controls. It was the conclusion of
the study pathologist that the observed inciderateem was not compound-related. RAC as
well does not consider the lymphoid tumours aditneat-related.
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Carcinogenicity: liver tumours in male Swiss Webstéce

Table: Liver tumours in male Swiss Webster micemi@ur incidences in %)

o

Tumour type Control 50 200 ppm | 500 ppm| 600 ppm Reference
ppm
Adenomas 4 4 6 4 10 Geiger 1986 ( cited from
DAR)
Adenocarcinomas 0 0 2 4 4 Geiger 1986 ( cited fron
DAR)
Adenomas and 4 4 8 8 14 Geiger 1986 ( cited from
adenocarcinomas DAR)
trend
p=0.022
Adenomas 2 2 0 4 6 Butler 1991 (Original an
RSS)
Adenocarcinomas 0 0 2 4 4 Butler 1991 (Original and
RSS)
trend
p=0.024
Adenomas and 2 2 2 8 10 Butler 1991 (Original and
adenocarcinomas RSS)

In the original evaluation there is a positive ttetiest for combined liver adenomas and
adenocarcinomas; in the re-evaluation the onlyifsogmt result reported is a positive trend

test for adenocarcinomas. Pairwise comparisonsndid reveal significance. It was the

conclusion of the study pathologist (DAR 2006) aridhe experts of the re-evaluation that
the liver tumours were unlikely to have been treaitsrelated (Butler 1991). The main

arguments for rejecting a treatment-related effente been the assumption of a relatively
high historical control incidence for these livanmtours and the non-significance in pairwise
comparison tests.

For CD-1 mice historical control incidences of G4 6or adenomas and 6-28% for adeno-
carcinomas are reported (no further informationaverage values, number of animals and
studies and on the time window of retrospectivelyama of studies; no further references).
These historical control data cannot be considerdticiently valid. There is one further
relevant study with Swiss Webster mice that wasdooted at the same laboratory during
approximately the same time period as the bifentharcinogenicity study (as reported by
Gammon et al., 2011). In this study male contraierhad a 2% incidence of liver adenomas.
For liver adenocarcinomas there was a 0 % incidemdée controls and the three lowest
doses. At the highest dose level there was a Z¥%dnce for these liver adenocarcinomas.

Concurrent control incidences are rather low (nenagarcinomas, 2% or 4% adenomas,
depending on the pathologist). The only relevaritamhal study available clearly supports

the weight and relevance of the zero incidencdif@r adenocarcinomas in the concurrent
control group. Thus there is no valid evidence thase liver tumours are to be considered as
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common tumours in this strain of mice. In combioativith the positive trend tests and the
rather similar incidences of adenocarcinomas amibared adenomas and adenocarcinomas
at the two highest (very similar) dose levels ithis interpretation by RAC that the hypothesis
that chance accounts for the results in liver candpected; RAC thus assumes a treatment-
related weak carcinogenic effect of bifenthrinhe tiver of male mice.

Even if there would have been a treatment-relatedimogenic effect in the liver of male
mice industry proposed (FMC 2011) to consider thienthrin liver tumour findings as not
relevant for humans. With reference to experienitk ather pyrethroids, industry assumes a
phenobarbital mode of action for these liver tunsollowever, because in the male mice
bifenthrin study there are no non-neoplastic figdim the liver and there are no bifenthrin-
related MOA investigations, RAC is not in the pmsit to judge the relevance of this
proposed mode of action and to account for thessiderations for classification purposes.
Based on the data available, RAC recognises a ureaitment-related dose response for
bifenthrin liver carcinogenicity.

Carcinogenicity: urinary bladder tumours in maleeni

The following table contains the original data tibge with the reevaluated urinary bladder
tumour data. There are two relevant changes: @utmary bladder tumours are reclassified
(from malignant leiomyosarcomas to benign submdcdsadder tumours, (2) the re-
evaluation resulted in a marked increase of theesponding control incidence data.

Table: Tumours in the urinary bladder in male SWi&shster mice (tumour incidences in %)

Tumour type Control 50 ppm 200 ppmn 500 ppm 600 ppn|1 Reference

Leiomyosarcomas 4 12 16 14 29** Geiger 1986 (cited
from CLH dossier)
p<0.01

trend positive

Submucosal 12 14 16 16 27 Butler 1991 (RSS)
mesenchymal urinary

bladder tumours: p=0.068 Butler et al., 1997
Trend positive

with p=0.046
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Submucosal 14 14 18 16 30
mesenchymal urinary

bladder tumours p=0.05
including early lesions:

Trend positive

with p=0.033

Mor phology of urinary bladder tumoursin male mice

In the re-evaluation by Butler (1991) the tumourgioally described as leiomyosarcomas
were re-diagnosed as submucosal mesenchymal tumiheseview pathologists considered
these submucosal bladder lesions as benign tunasiingut any evidence of metastases.

In 1997 the California EPA (Cal/EPA) completed amlam health risk assessment on
bifenthrin. For the assessment of carcinogenitigyre-evaluation of Butler (1991) had been
taken into account. Cal/EPA concluded that theauyirbladder tumours should be classified
as urinary bladder sarcoma-NOS. Cal/EPA stated ttiet concern for tumours remained
because of a higher ratio of invasive tumours aads®s in the higher dose groups.

RAC recognises that there has been a discussithe iliterature on the degree of malignancy
of these urinary tract tumours. There are statesniamlly indicating that these lesions might
not be tumours at all (Karbe 1999).

Cohen (2011) expressed the view that the overatpnetation of the mesenchymal lesions is
that they present benign proliferations in the neowsinary bladder. The tumours are

described to occur predominantly in the submucagzasionally extending into the muscle

layer. According to Cohen, this does not actuadlgresent muscle invasion, as it does not
destroy the muscle layers themselves. “WhetheretHesions actually represent benign
neoplasms or whether they represent an aberraldmnfatory and granulation tissue

response continues to be debated, although thermadincreasingly suggests that it is an
inflammatory, reactive disorder” (Cohen 2011).

RAC recognises the ongoing discussions and diaignastertainties on the morphology and
degree of malignancy of the urinary bladder lesioNgith reference to the morphological
description of the urinary bladder tumours by Bufe991) RAC is of the opinion that these
lesions are to be considered as tumours. RAC atleptapproach to consider these tumours
as benign tumours. However, there are structuehehts which are characteristic for a
transition from a benign to a malignant tumour (sas pleomorphy of cells and nuclei and
invasion into surrounding tissues). In order tatifjusthis consideration the morphology of
these lesions observed is described in some moaé:de

In the re-evaluation (Butler 1991, Butler et al99T) selected urinary bladder
sections were stained with PTAH1. Electron micrgscof five tumours initially

! PTAH phosphotunstic acid hematoxylin to demonetsatiated muscle fibers
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reported as leiomyo-sarcomas showed evidence offileaye@nts indicative for
smooth muscle in epitheloid and spindle cells. Tdstons originally described as
leiomyosarcomas were re-diagnosed as benign sulsalusladder tumours without
any evidence of metastases. The tumours were yssiafile but in some instances
in two distinct areas. A few tumours protruded itite lumen of the bladder and
occasionally became polyploid. Tumours showed legitheloid and spindle cells,
which formed irregular and abnormal vascular chéméth red blood cells. In
many areas spindle cells had oval nuclei and hadfdohm of smooth muscle.
Invasion of the spindle cell component into anatigh the muscle wall was present
in some cases. Mitoses were sparse but were oldsarv@any tumours. In other
areas of the tumours, epitheloid cells predominaied appeared as large bizarre
shaped (pleomorphic) cells with large hyperchromaticlei and basophilic and
eosinophilic inclusions. Chronic inflammatory imfidte around the edge, areas of
necrosis, and hemosiderin were common observationsubmucosal tumours.
Where possible, the reviewers located tumours énttigone region of the urinary
bladder. The histogenesis could not accurately éfened but was considered to
derive from vascular mesenchyme rather than from gmooth muscle of the
bladder wall.

In addition to the lesions considered to be tumaurgesser number of smaller,
poorly circumscribed submucosal lesions were alser/ed that showed the same
spindle cell morphology and vessels of the tumdurs did not contain foci of
epithelioid cells. These lesions were assumed toe@dy stages of tumour
development.

Historical control data

In the re-evaluation by Butler (1991) it was steskghat there are no reliable data on
historical control incidences of these submucosasenchymal tumours. As major reason
methodological difficulties in correctly diagnositigs tumour type was stated. Butler (1997)
argued that in the 1950s a variety of diagnostim$ehave been employed to record this
lesion. With this degree of diversity in nomenctatuhe compiling of reliable historical
control data would require a review of the examinadary bladders in order to confirm the
diagnosis.

Such an effort was undertaken by the Internatitufal Science Institute (ILSI). In a review
on 17 carcinogenicity studies (15 on CD-1 micen2Saviss mice) containing approximately
8000 mice ILSI found an overall incidence of 1.2 With a range of 0-17% in the combined
set of control and treated males (Halliwell 1998).15 studies incidences were at 2% or
below, for only two studies higher tumour inciden¢6.8% and 17%) were observed. RAC
recognised that the highest incidence in the pattio by Halliwell (1998) with high
probability is this bifenthrin case. Since alsatezl animals were included in the ILSI review
no spontaneous incidences specifically for conanlmals were identified. In case of
treatment-related increases of tumour incidenceélase studies the actual control incidences
for urinary bladder tumours would be lower thanomkgd.

No submucosal mesenchymal tumour was observecibeéhalaxyl carcinogenicity study in
60 control Swiss male mice.
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In an addendum to the carcinogenicity study onosulfuron (California EPA 2005) it was
stated that historical control data (assumed terréd CD-1 mice from the Monsanto
database) from 16 studies on benign mesenchymalaryribladder tumours showed
incidences of 1/910 for males and 0/931 for females

Halliwell (1998) discusses that these submucosadd#r tumours might be underreported. It
was suggested that the incidence was probably hitphe published since many submucosal
urinary bladder tumours are very small, only beregognised on histopathology and the
common tissue trimming procedure of cross-sectmtie bladder does not provide adequate
examination of the trigone area where these tumwers assumed to be located most often.
It was stated that these tumours were more likddgeoved if the bladder is sectioned
midsagitally than in those bladders cut cross-seati However, in Halliwell (1998)
unfortunately there was no differentiation of trewviewed oncogenicity studies as to this
obviously important tissue trimming procedures.

With respect to historical control incidences thisrene additional relevant study with Swiss
Webster mice that was conducted at the same lalvgrdtiring approximately the same time
period as the bifenthrin carcinogenicity study @sorted by Gammon et al., 2011). In male
mice the reported tumour incidences for “leiomyoearas” of the urinary bladder are: 8% in
controls (4/49), 11% at dose 1 ((3/28), 6% at db$2/35), 15% at dose 3 (4/26) and 10% at
dose 4 (5/49).

Overall, it is the opinion of RAC that the empilievidence available does not prove that
there is a high spontaneous rate for these subrauoesenchymal urinary bladder tumours
in Swiss and CD-1 male mice.

Dose response of urinary bladder tumoursin male mice

The re-evaluation of the urinary bladder tissueediresulted in a change in tumour in-
cidences. A significant increase of tumour incidenwas reported in the control group (from
4% in the original report to 12% in the re-evalaaji the tumour incidences in the treated
groups remained similar. In the original evaluatihrere was a positive trend with a
significant increase at the top dose level (p<0.0he results of the re-evaluation were of
borderline statistical significance (trend testhwp=0.046 and pair-wise comparison with
p=0.068 at the top dose level).

Cal/EPA did not consider the peer-review processhen re-reading of slides sufficient to

support a revision of the tumour incidences becaliseoverall tumour incidences were not
reviewed by all three pathologists. This was cogr@d to be an important issue especially in
the situation that the incidence in the controls waised substantially while the incidence of
all other treatment groups remained similar todhginal readings.

With reference to the discussion of historical condlata it is considered evident that at least
the high dose incidence of the urinary bladder wrsdnearly reaching 30%) is far out the
range of historical controls. Recognising a positikend in both evaluations, not dismissing
the clear statistical significance of the origirataluation for the top dose level, RAC
concludes that sufficient evidence for a treatmefdted effect of bifenthrin in the urinary
bladders of male mice is available.

21



Mode of action and human relevance

Available mutagenicity data indicate that the bifem-related tumours are not caused by a
genotoxic mode of action.

A severe chronic inflammation of the bladder wadhich was more severe in male mice than
in females was reported to be a consistent nonastiplfinding. Butler et al. (1997) assumed
tumours as a manifestation of chronic inflammatenyd repair processes due to the
observation that chronic inflammatory cell infilin and hemosiderin were often associated
to tumours. However, no details on incidences anckerity grades of submucosal inflam-
matory infiltration and no data on whether they evéocated at perivascular sites or more
diffusely are available. Depending on the tumogpet inflammatory cells are commonly
observed in and around tumour tissue. Also hemogidan often be seen in areas of necrosis
in tumours and is commonly seen in tumours witlcubs origin. Based on the data available
it is the opinion of RAC that the assumption ofiaflemmatory process as mode of action is
not finally substantiated. Furthermore, availabéaddo not allow for a clear description of
the specific pathogenesis (Halliwell 1998). Overtlis the opinion of RAC that available
data do not allow to describe a specific mode diacfor these bifenthrin-related urinary
bladder tumours in male mice.

Industry suggested that the mesenchymal urinargdelatumours should be considered as
unique to Swiss and CD-1 mice. It is emphasisegl (€ohen 2011) that this specific type of
urinary bladder tumours has not been reported Irerospecies including humans. RAC
acknowledges this empirical evidence, but wantsttess that because of the methodological
problems in correctly diagnosing these lesionsietistill might be unknown cases of this or
similar urinary bladder lesions in other straingrate, or other animal species and humans:
RAC recognises that a specific analysis of nonheiwl tumours in other mouse strains is
not included in this evaluation. No final recommation on adequate diagnostic terms of
submucosal bladder tumours is given. This tumope ti not expected to be reported as a
‘submucosal bladder tumour’ since the internatidraimonised classifications on tumours in
humans or rodents (such as WHO) don’t use theasitdiagnostic term for a tumour. RAC
does not exclude that this tumour type has notbgsn diagnosed in humans because
exposure to substances with the hazard of indubisgype of urinary tract tumours has been
rather low.

RAC recognises that there are several types ofunotielial tumours reported for man, rat
and mouse. It is known that non-urothelial neopkane rare in humans and account for less
than 5% of urinary bladder tumours (Dahm and Gscaw2003). In this review, in a total of
192 reported cases of adult bladder sarcoma, l@eargomas are the most common type of
sarcoma. There is similarity among species thaturothelial tumours are rare in man and
mice. In the opinion of RAC it cannot be excludethwcertainty that a counterpart of the
male mice urinary bladder lesions may exist in rfaiihough expected to be diagnosed more
accurately towards its prevalent histomorphologipe). RAC recognises the diagnostic
difficulties to unequivocally characterise the nmothelial tumours.

The central question to RAC is whether the curiefdrmation that a lesion similar to the
mouse mesenchymal proliferative lesion has not beported in humans is clearly indicative
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that it does not occur in humans (as proposed he@€@011) or that it cannot be induced in
humans.

According to Cal/EPA the weight of evidence of aifive bioassay outcome could only be
lessened if a type of tumour occurs exclusivelgnimals through a demonstrated mechanism
known to be irrelevant to humans. Because there wermechanistic data and no definition
of the histogenesis of the tumours, according tEPa there were no convincing arguments
that the tumours found in mice were not relevariumans.

RAC similarly is of the opinion that not having @pged this specific type of tumour in
humans does not necessarily mean that this oragityibes of tumours cannot be induced in
humans. RAC does not presume that necessarilyldmtical type of tumour is to be induced
in bladder tissues of humans or other speciesadsthe male mice urinary tract tumour data
are taken as indication of a carcinogenic potemgfabifenthrin that possibly might be
expressed in a way that is different to the expoess male mice. Site concordances between
experimental animals and humans have not been sten8y demonstrated for many
substances. RAC concludes that the available ev&ddoes not exclude the human relevance
of the male mice urinary bladder tumours.

RAC opinion on carcinogenicity of bifenthrin

Bifenthrin did not result in increased tumour irendes in male and female rats. Bifenthrin is
not considered to be an vivo mutagen. However, increased tumour incidences baea
reported for male and female Swiss Webster micehviequire discussion and assessment.

In female mice increased incidences of lung andolyoid tumours have been observed. For
both types of tumours concurrent control incidenaes rather high (in the range of 30% to
40%). For both tumour types the incidence data db indicate a clear dose-response
relationship. RAC does not assume that the incceaseidences of lung and lymphoid
tumours have been induced by bifenthrin. Both f@r lung and lymphoid tumours in female
mice RAC concludes that the available evidence doegive sufficient evidence to support a
classification for carcinogenicity.

In male mice increased incidences of liver andargirbladder tumours are reported. RAC
considers the experimental design of the male momeinogenicity study adequate and
acceptable. Survival of control and dosed expertaieanimals did not fall below the
proposed guidance value of 25%. While there havenbacute adverse effects and a
retardation in body weight gain exceeding the 108fue in the first weeks of the study,
chronic exposure to bifenthrin finally did not sifgrantly affect body weight gain and
survival. RAC concludes that it has not been shtvan the elevated tumour incidences at the
highest dose level are linked to an unspecific waalg of the health status of the exposed
animals.

There is a weak increase in the incidence of liuerours (adenomas and adenocarcinomas)
in male mice which is considered treatment-relaldeere was a dose-dependent trend in the
development of the adenocarcinomas; the relevaihttee@oncurrent control incidence of 0%

is not questioned because there are no convinatayiddicating a spontaneous character of

23



these specific tumours. With reference to discumssion pyrethroids it has been proposed to
assume a phenobarbital-like mode of action foregHe®r tumours; this consideration is not
taken into account by RAC because of missing bifiemirelated MOA data.

The increased incidence of the urinary bladder wns@an male mice is considered treatment-
related as well. It is the opinion of RAC that tiigh dose incidence of nearly 30% cannot be
explained by a spontaneous occurrence of theseunsmdhis type of urinary bladder
tumours have not been observed in other experimspézies and humans. It is the opinion
of RAC that this information cannot be used to dssthe human relevance of the male mice
urinary bladder tumour data.

Thus, RAC concludes that there is sufficient evadeto assess the increased tumour rates in
the liver and the urinary bladder of male mice r@attnent-related. The experimental data
indicate that the carcinogenic potential of bifeimths weak and has only been expressed in
one species and one sex. Available data do notimoingly indicate that these tumours might
not be relevant for humans.

RAC concludes that these bifenthrin carcinogeniddta do not fulfill the criteria for the CLP

carcinogenicity 1B category. The remaining questisnwhether the data available are
sufficiently positive for a CLP Cat. 2 classificati or, respectively, sufficiently negative for
not classifying bifenthrin for carcinogenicity. THeLP regulation broadly specifies the
criteria that trigger a non-classification: negatifindings, excessive doses, a high
spontaneous tumour incidence, no equivalent tissuexffects not considered relevant for
humans because of a specific mode of action orvanlyosusceptibility in a tested species
compared to humans. RAC does not consider the digge level in the male mice

carcinogenicity study as excessive. For both tygfesimours (liver, urinary bladder), there

are no reliable data that describe a high sponten&onour incidence or a specific mode of
action in male mice. Thus the relevance of thesetus for humans cannot be excluded.

Based on the weak, but clearly recognisable cagenic potential of bifenthrin in the liver
and urinary bladder of male mice, comparing theat dvith the relevant classification
criteria, RAC concludes to propose a CLP cat. 8sifewation for bifenthrin. A classification
as Carc. Cat. 3, R40 is proposed according to tinective 67/548/EEC criteria. With this
opinion RAC follows the initial recommendation bketdossier submitter.

Addendum: Benalaxyl study

Submucosal mesenchymal bladder tumours in mice taed implications for
classification had been addressed by the Europé@micals Bureau (ECB) in the
review of the plant protection product benalaxybrtRgal Ministry of Agriculture
2001). Industry specifically referred to this reviewhen commenting on the
relevance of these tumours for classification oferthrin. In the Swiss mice
oncogenicity study on benalaxyl there was no detsed increase in tumour
incidences in males and females except for 3 wibkdder tumours in males at the
highest dose level tested (3/60). Based on thggnaii study pathologist’'s diagnosis
(transitional cell carcinoma in the urinary bladjemoriginally category 3 for
carcinogenicity was proposed for benalaxyl. In thahtext a pathology working
group considered the original diagnosis as incormed considered all three lesions
to be submucosal mesenchymal tumours as descripedabiwell (1998). RAC
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recognises that these urinary bladder lesions neaigéntical to the urinary bladder
lesions in the bifenthrin study; thus in principhee EU discussion on these benalaxyl
lesions is considered relevant for the assessnidrifienthrin carcinogenicity as well.

In short: the morphology of these submucosal uyinbBladder tumours was
considered to be well established, the lesion veassidered unique to mice (Swiss
Webster and CD-1), its counterpart has not beeortreg in any other laboratory
species or in humans. Its non-epithelial nature eassidered to be important since
the vast majority of spontaneous and chemicallyaed mouse and human urinary
tumours are of epithelial (= urothelial/transitibreell) origin. Data on historical
control incidences were referenced; it was stated for different reasons the true
spontaneous incidence is not known. It was conceithed there still was a
controversy as to the aetiology, pathogenesis aolddy of the lesions including
whether or not the urinary bladder lesion shoulctlbssified as a tumour. Based on
the overall data available the Commission Workimgup on the Classification and
Labelling of Dangerous Substances decided not tassidly benalaxyl for
carcinogenicity (ECBI/62/02 Rev.3).

The Joint FAO/WHO Meeting on Pesticide ResiduesRBRWVHO) concluded that
these tumours can occur spontaneously at a higtleimce (about 12% in this strain)
and did not consider them to be treatment-reldtedias stressed that this kind of
lesion is non-epithelial in origin, unique to theowse urinary bladder and has no
counterpart in any other species, including humakR/WHO concluded that there
was no evidence of carcinogenic potential of beqdl@/leminckx and Dellarco
2005).

RAC is aware of the Commission’s decision not tassify the plant protection
product benalaxyl for carcinogenicity. In the Swissce oncogenicity study on
benalaxyl there was no dose-related increase irowunmcidences in males and
females except for 3 urinary bladder tumours inedalt the highest dose level tested
(3/60). The result of this benalaxyl study is cleatifferent to the result of the
bifenthrin study with a nearly 30% incidence ofnamy bladder tumours at the top
dose level. Already because of this significanfedénce in dose response it is
evident that the carcinogenicity classification f@malaxyl and bifenthrin need not
necessarily be identical.

Toxicity for reproduction

Bifenthrin was evaluated for the embryo/foetotayicand teratogenicity potentials by oral
route in rabbits and rats.

No evidence of teratogenicity or embryotoxicity tgpmaternally toxic doses was observed
after diet or gavage administration of bifenthritowever, foetotoxicity was suspected in
rabbits based on abortions and early delivery ofeskat mid and high doses. Nevertheless, as
most of the animals showed clinical signs attridut® an infection tdPasteurella multocida,
results of abortion and early delivery were not sidered as relevant, possibly due to
Pasteurella multocida.
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The multi-generation reproduction study in ratsved no evidence of fertility toxicity. A

slightly but significant decrease of ovary weigvss observed in the [generation but not in

the k generations. Moreover, a statistically lower Ibieth index and a statistically higher
incidence of stillborn pups were observed solelthm R, litter and were not dose-related.

Based on the available data, the dossier subnutiacluded that bifenthrin is not to be
considered a reproductive toxicant and thereforeido be classified for fertility impairment
or developmental toxicity.

No information opposing this evaluation and proposas received during the public
consultation and RAC discussion. Thus, based oddkes available it was confirmed by RAC
not to propose a classification for reproductivediby.

Hazardous to the aquatic environment

Aquatic Acute 1 (H400: Very toxic to aquatic lif§lCLP Regulation) and N; R50/53
(Directive 67/548/EEC)

Aquatic Chronic 1 (H410: Very toxic to aquatic lif@ith long lasting effects) (CLP
Regulation) and N; R50/53 (Directive 67/548/EEC)

The acute and the long-term classification categoare applied independently, according to
CLP Regulation.

Scientific evidence

According to the studies presented, biodegradaifdoifenthrin is expected to be limited in
sediment, water and soil matrices. Bifenthrin igliofytically stable in water. There was no
information or comment during public consultatigoposing this conclusion. RAC confirms
on this basis that bifenthrin is not rapidly degtale under CLP-criteria.

Bifenthrin meets the criterion for bioaccumulatipotential according to the CLP Regulation
(BCF in fish of> 500 L/kg) and DSD (BCF in fish of 100 L/kg). With several reliable fish

bioaccumulation studies available, demonstratingF8Gwrell above the classification
criterion, RAC considers the potential of bifenthrio bioaccumulate as decisive for
environmental classification. There was no infoiorat or comment during public

consultation opposing this conclusion.

Summary of relevant ecotoxicological endpointsdiassification

Acute toxicity to fish 96h-LCso = 0.1 gL

Acute toxicity to invertebrates 48h-ECs0 = 0.11 g/l
Chronic toxicity to fish 76d-NOEC = 0.012 pg/L
Chronic toxicity to invertebrate 21d-NOEC = 0.00095 ugiL
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The LGy, and EGp values for fish and invertebrates are four oradrmagnitude lower than
1 mg/L, respectively.

Comparison of available aquatic toxicity information with the criteria for each hazard
category (Annex | to the CLP Regulation including the modifications in the criteria according
the 2nd ATP)

Acute aquatic hazard

For bifenthrin the lowest fish effects value is 8h9.Gso = 0.0001 mg/L (mean measured
concentration) in rainbow troncorynchus mykiss. Based on this low effect concentration
RAC confirms the classification Category Acute 4(08) as adequate, and as 0.00001 mg/L
< E(L)Cs0< 0.0001 mg/L, a factor of M = 10 000.

« Category Acute 1 (H400), M-factor (Acute) = 10 000

Long-term aquatic hazard

For bifenthrin the lowest chronic aquatic effectueais a NOEC of 0.00095 pg/L (mean
measured concentration) in a 21d reproductionvékt the water fleadbaphnia magna. This
value is far below the set threshold (for non-rgpakgradable substance) of 0.1 mg/L.

Taking into account all the information aguatic chronic toxicity and being not rapidly
biodegradable, bifenthrin belongs to Category Ciardn The lowest chronic toxicity value
(NOEC) ranging 0.0000001 < 0.00000095 0.000001 mg/L, results for non-rapidly
degradable substance in an M-factor (Chronic) =Q@m

This suggestion takes into account that althouginetiis no valid chronic test available with
algae or aquatic plants, the specific action otlsgtic pyrethroids like bifenthrin justifies to

rely on the available fish and invertebrate tesadar this conclusion. Thus RAC proposes
the following classification

Category Chronic 1 (H410), M-factor (Chronic) = 100000

Classification under DD-criteria

As proposed by the dossier submitter, RAC confientdassification adl; R50/53 adequate,
as bifenthrin is not rapidly biodegradable, expgdtebe stable in water and has a potential for
bioconcentration in aquatic organisms.

In addition, as the 96h-Lgg value of 0.1 pg/L for fish is 0.00001 mg/L < E(lg& 0.0001
mg/L, SCL are proposed as follows:

Specific concentration limits:

C>0.0025 % N; R50/53
0.00025 %< C < 0.0025 % N; R51/53
0.000025 %< C < 0.00025 % R52/53
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Apart from several technical comments, the pubdiestiltation expressed unitary support for
the proposed classification. RAC confirmed the ulytley scientific justification.

Additional information

The Background Document, attached as Annex 1, gheedetailed scientific grounds for the
Opinion.

ANNEXES:
Annex 1 Background Documet®D)?
Annex 2 Comments received on the CLH report, respda comments provided by the

dossier submitter and rapporteurs’ comments (excifidential information)

2 The Background Document (BD) supporting the opirdontains scientific justifications for the CLHoposal.
The BD is based on the CLH report prepared by aidosubmitter. The original CLH report may neeché&
changed as a result of the comments and contritsitieceived during the public consultation(s) ahe t
comments by and discussions in the Committees.
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