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1 IDENTITY OF THE SUBS TANCE

1.1 Name and other identifiers of thesubstance

Table 1: Substance identityand information related to molecular and structural formula of the
substance

Name(s) in the IUPAC nomenclature or other (9-Ucyane3-phenoxybenzy(S)-2-(4-chlorophenyl)3-
international chemical name(s) methylbutyrate

Other names (usual name, trade name, abbreviation) |Esfenvalerate

ISO common name(if available and appropriate) Esfenvalerate
EC number (if available and appropriate) Not assigned
EC name (if available and appropriate) Not assigned
CAS number (if available) 6623604-4
Other identity code (if available) Not applicable
Molecular formula CasH22CINOs
Structural formula H3C

H Y—CHj

O™ 5O
0]
o
NC H

SMILES notation (if available) Not applicable
Molecular weight or molecular weight range 41991 g/mol
Information on optical activity and typical ratio of 83% of SS isomer

(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identity |Not applicable
of the source(for UVCB substances only)

Minimum purity of the active substance as 830 g/kg
manufactured

Degree of purity (%) (if relevant for the entry in Annex
V)
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1.2 Composition of the substance
Table2: Constituentsr{onconfidential information)

Constituent Concentration range (% | Current CLH in Annex VI | Current self-
(Name and numerical| w/w  minimum and | Table 3.1 (CLP) classification and

identifier) maximum in  multi- labelling (CLP)
cpnstituent substances)
Esfenvalerte 083 %

Acute Tox 3*;H301
Acute Tox 3*; H331
Skin Sens 1; H317
Aquatic Acutel; H400
Aquatic Chronic 1H410

Acute Tox 3;H301
Acute Tox 3 H331

Skin Sens 1H317
Aquatic Acute 1H400
Aquatic Chronic 1H410

Table3: Impurities(non-confidential information)f relevant for the classification of the substance

Impurity Concentration Current CLH in Current self- The impurity
(Name and range Annex VI Table 3.1 | classification and contributes to the
numerical (% w/w minimum (CLP) labelling (CLP) classification and
identifier) and maximum) labelling
Toluene 1% maximum Skin Irrit. 2: H315 N/A No

Asp. Tox. 1. H304

STOT SE 3: H336

STOT RE 2: H373

Repr. 2: H316d
Sum of Ab | Confidential N/A N/A Yes
Bb i somer g

Table4: Additives (nonconfidential information)f relevant for the classification of the substance
Not applicable

Table5: Test substancgson-confidential information)this table is optional)
Not required
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2 PROPOSED HARMONISED CLASSIFICATION AND L ABELLING
Proposed harmonised classification and labelling according to the CLP criteria

2.1
Table 6:
Classification Labelling
Index International Pictoaram Suool Specific Conc.
No Chemical EC No CAS No H dcl d Cat Hazard IS' g | | Hazard H upp(.j Limits, M - Notes
Identification azard t1ass and Lalegory qiatement 'gna statement azar factors
Code(s) Code(s) Word Code(s) statement
Code(s) Code(s)
esfenvalerate Acute Tox 3* H301 | GHS09 | H301
(ISO); ®-U
Curent | 608 cyano3- Acute Tox 3* H331 | GHS06 | H331 _
Annex VI | 058 phe(”s‘)’_ng?f_”zy' i 6621004’ Skin Sens 1 H317 H317 M(Clr(‘)rggéc) =
entry | 004 | chiorophenyl Aquatic Acute 1 H400 Dar
3-
methylbutyrate Agquatic Chronic 1 H410 H410
(asg‘gr;yg)egte Modify Acute Tox 3 H301 GHSO09 H301 Agg ?TEO;E =
; O- 5m
cyano3- Modify Acute Tox 2 H330 GHS06 H330 Add ATEg J
phenoxybenzyl . . inhal =
Dossier | 608 (S)-2-(4 , Retain Skin Sens 1 H317 | GHS08 | H317 0.48mg/L
submiters 05g- | chioropheny) | 062300+ | add STOTRECat2 | H373 | Dgr | H373 Add M(Acute)
proposal | 00-4 methylbutyrate Retain Aquatic Acute 1 | H400 = 100®@
Retain Aquatic Chronic 1| H410 HA410 Retain
M(Chronic) =
10000
Resulting| 608 | esfenvalerate 6623004 Acute Tox 3 H301 | GHS09 | 301 ATEorai= 8.5
Annex VI | 058 | (SO): S-U - GHS06 mg/kg
vt | 004 | cyano3 4 Acute Tox 2 H330 H330
entry i phenoxybenzyl ATEinha =
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agreed by
RAC and
COM

(9-2-(4-
chlorophenyh
3-

methylbutyrate

Skin Sens 1
STOT RE Cat 2
Aquatic Acute 1

Aquatic Chronic 1

H317
H373
H400
H410

GHSO08
Dgr

H317
H373

H410

0.48mg/L
M(Acute) =
10000
M(Chronic) =
10000

* minimum classification in the translation from classification under Directive 67/548/EEC (DPD) to classification uriZleP ttegulation
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Table7: Reason for niopproposing harmoniseclassificationand status under public consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Explosives Hazard class not assessed in this dossier No
E:}Z%ﬁiﬁfunggggsgas(gc)mding Hazard class not assessed in this dossier No
Oxidising gases Hazard class not assessed in this dossier No
Gases under pressure Hazard class not assessed in this dossier No
Flammable liquids Hazard class not assessed in this dossier No
Flammable solids Hazard class not assessed in this dossier No
Self-reactive substances Hazard class not assessed in this dossier No
Pyrophoric liquids Hazard class not assessed in this dossier No
Pyrophoric solids Hazard class not assessed in this dossier No
Selt-heating substances Hazard class not assessed in this dossier No
Substances which in contact

with water emit flammable | Hazard class not assessed in this dossier No
gases

Oxidising liquids Hazard class not assessed in this dossier No
Oxidising solids Hazard class not assessed in this dossier No
Organic peroxides Hazard class not assessed in this dossier No
Corrosive to metals Hazard class not assessed in this dossier No
Acute toxicity via oral route Harmonised classification proposed Yes
Acute toxicity via dermal route | Hazard class not assessed in this dossier No
fé,cuutf toxicity  via - inhalation Harmonised classification proposed Yes
Skin corrosion/irritation Hazard class not assessed in this dossier No
.Se.rio.us eye damage/ey| Hazard class not assessed in this dossier No
irritation

Respiratory sensitisation Hazard class not assessed in this dossier No
Skin sensitisation Harmonised classification proposed Yes
Germ cell mutagenicity E)lgtsziﬁggtri\grl]usive but not sufficient for Yes
Carcinogenicity E)lgtsz . ggtri\grl]uswe but not sufficient for Yes
Reproductive toxicity Hazard class not assessed in this dossier No
S_pecific target organ toxicity Data_ _cor_1c|usive but not sufficient for Yes
single exposure classification

i%eecgz d tg;ggtsu?ggan toxicity- Harmonised classification proposed Yes
Aspiration hazard Hazard class not assessed in this dossier No
;?\i?;gﬁ:’:m o the aquatic Harmonised classification proposed Yes
Hazardous to the ozone layer Hazad class not assessed in this dossier No
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3 HISTORY OF THE PREVI OUS CLASSIFICATION A ND LABELLING

Esfenvaleratevasincluded in Annex | oDirective 67/548/EEQuvith a classification of; R23/25, R43 and

N; R50-53. The classificatiowas subsequentftranslaedd to give the following classification in Annex VI

of the CLP RegulationHC) 1272/2008)Acute Tox 3* (H301), Aute Tox 3* (H331), Skin Sens 1 (H317),
Aquatic Acute 1 (H400) and Aquatic Chronic 1 (H41@he 06 * 6 i n tis saatm@ngmunt h at
classifcation).

At the time of submission, esfenvalerate is not registered under REACH (Regulation (EC) 1907/2006).

4 JUSTIFICATION THAT A CTION IS NEEDED AT COMMUNITY LEVEL

Esfenvalerate is a pesticide actisgbstanceAs a result of the renewal assessment uftlgulation EC
1107/2009 it is appropriate to review the existing entry in Annex VI of CLP. This proposal is targeted
towards:

Acute oral and inhalation toxicity and skin sensitisation:change in existingAnnex VI entry due to
changesin the classificatn criteria (i.e., changefrom Directive 67/548/EEC to EC 1272/2008, and
introduction of subcategorisation of skin sensitisers with thaPP to CLP).

Carcinogenicity: new data are available. In the original DAR, data on carcinogenicity were not &vé#ilab
esfenvalerate irffstead, data on fenvalerate were used for this endpoint). For the renewal review, a
carcinogenicity study in rats on esfenvalerate was provided by the applidani®8 month study using
esfenvalerate in mice is also availalriring the pesticide review process, a concern for carcinogenicity
was raised in the EFSA conclusion. This was based on the incidence of testicular interstitial (Leydig) cell
tumours observed in the twear chronic toxicity/carcinogenicity dietary study witfenvalerate iWistar

rats. Therefore, data on carcinogenicity are considered in this proposal to assess whether classification for
carcinogenicity is required

Repeated dose toxicitynew data are available.
Aquatic toxicity : evaluation of existing d€ry due to new data

This CLH report considerthe following endpoints: acute toxicity (oral and inhalation rout83QT SE,
skin sensitisationcarcinogenicityand STOT REConsideration is also given to data on mutagenicity, as this
will aid the assessemt of carcinogenicity.

5 IDENTIFIED USES

Esfenvalerate is a broad spectrum contactiagelstedoyrethroid insecticide used for the controlpafstsin
agriculture, horticulture, forestry and amenity .ukeis especially effective against Coleoptera, tBip,
Hemiptera, Lepidoptera and Orthoptera.

6 DATA SOURCES

Esfenvalerate was evaluated for renewal of approval as a pesticide active substance according to
Commission Regulation (EU) No 1141/2010. The primary sources o&data

1. The company reports andlgished data contained in the renewal of approval dossier submitted by
the applicant (Sumitomo Chemical Company)

2. The Renewal Assessment Report (RAR) plus associated doaiowergublished by EFSAas
follows:

EFSA RAR Volumes 4 (2014)
EFSA LoEP (2014)
EFSA Conclusion (2014)
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It should be noted that sometbe studies included in this report were conducted using fenvalerate as the test
substance. F eUrcyamoB-ghenaxybenzy (@RSR(8-¢hlorophenyh3-methylbutyrate (CAS;
5163058-1)] is a mixture of four optical isomers, one of which is esfenvalerate-{¥8)ano3-
phenoxybenzy(S)-2-(4-chlorophenyl}3-methylbutyrate), present at approximately 23%.

7  PHYSICOCHEMICAL PROP ERTIES

A summary of the physicochemical properties of esfenvalergisisded to aid the evaluation of toxicity
hazards for human health and the environment (aquatic toxicity). The information is extracted from the RAR
Esfenvalerat&/olume 3i AnnexB.2: Physical and chemical propertidsine2014(refer to Annex 1).

Table8: Summay of physicochemical properties

Comment (e.g. measured or

Property Value Reference estimated)

White, crystalline solid | Furuta R. (19953)

(pure substance) LLP-0051; Visualinspection
Physical ~state at room RARB.21.7B2.18] . 99p40/ 5 30
temperature Yellow, viscous liquid | Furuta R. (1995b) urity: 99.4% (pure)35.3%

(technical material)

LLP-0057;

RAR B.2.1.7,B.2.1.8

(technical material)

Melting/freezing point

59.11060.1°C

Russel S. (1995)
LLP-0059;
RARB.2.1.1

EEC method AL
Purity: 99.9%

Boiling point: 355.97C.
A red brown glassy solid
remained in the crucible

Leslie S., Mosady
R.H. (2011)

EEC method A 20ECD 103

Boiling point ;te:rfzfe';gl’th?dggesnng LLP-0100; Puity: 100%
RAR B.2.1.2
undergone
decomposition.

1.2338 at 20.ZC

Leslie S., Mosaly

. . L R.H. (2011) EEC method A3, OECD 1®
Relative density gtjggsg)é)— 1.2338 g/cin LLP-0100- Purity: 100%
' RAR B.2.1.4

Vapour pressure

1.17 x 16° Pa at 20C
2.84 x 1® Pa at 28C

(extrapolated fronthe

log of the experimentallyf
determined vapour
pressure versus
1/temperature plot)

Wells D.F. (1998)
LLP-0074;
RAR B.2.1.5

EEC Method A.4 OECD 104
(gassaturation method)
Purity: 99%

Surface tension

Water solubility is too
low to require
determination bsurface
tension according to
EEC A5

Russell S. (1995)
LLP-0059;
RAR B.2.1.24

EEC method /%
Purity: not relevant (theoretical
evaluation)

<1lug/L at20°C (Test
conditions measured at

Kogovsek L.M.

EEC method 46 (shake flask

Water solubility pH 5.4 No effect of pH (Lll_glfg)OGG method)
expected due to no RARB.2.111 Purity: 100%

dissociatbn)
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Comment (e.g. measured or

Property Value Reference estimated)
. . ) Yoshmura J. (1998)
1
):/oﬂsltaﬁtt ity H ;O%éx 10° Pa nt mol* at LLP-0078; Not applicable, calculation only
RARB.2.1.6
_ Tanoue A., Itoh K. OECD 107
Log Pow = 6.2at 25C | | g9y Purity: 99.46
(pH not stated) )
Partiti Hici LLP-0033;
o;ratllr?gl?v::tgrmem " Log Pow = 5.0 at 23°C RARB.2.1B
(03 7°3V,;‘ Oat Rohr G. (1991) OECD 107
pH 7. LLP-0043; Purity 99.9%
RAR B.2.1.13
. Flash poindetermined Russell S'_ (1995) EEC nethod A.9
Flash point at 241 4°C LLP-0059; Purity: 97.8%
S et RAR B.2.1.21 Y- 210670
Experience gained
through handling and
use, and analysis of the
phe_mical structure, A10 study not conducted as
A bilit indicate that the submittedtest material
ammability substance is not -

pyrophoric and does not
emitflammable gases
upon contact with water

(esfenvalerate TGAlwas a
liquid

Russell S. (1995%)

. . Not classified as LLP-0059; EEC Method A.14
Explosive properties explosive RARB.2.1.2 Purity: 97.8%
. Russell S. (1995%)
Auto-ignition
Self-ignition temperature temperature determined LLP-0059; EE% Mg;hgg AL5
at 435 + BC RAR B.2.120 urity. 97.6%

Oxidising properties

Esfenvalerate is not
considered capable of
possessing oxidising
propertieswhilst it
cornains oxygen and
chlorine atoms, these ar
bonded to carbon only.
The calculated oxygen
balance is219%. This
value is outside the
region where there may
be a potential for the tes
substance to be
considered an oxidiser.

Leslie S., Mosedy
R.H. (2011)
LLP-0100;

RAR B.2.1.23

EEC Method A.Y
Purity: rot relevant (theoretical
evaluation)

Granulometry

No data

Not relevant

Solubility in organic solvents

n-Heptane: 140 g/L

1,2-Dichloroethane:
>250 g/L

Methanol: > 50 g/L
Acetone: >250 g/L
p-Xylene: >250 ¢

Ethyl acetate: >250 g/L

Leslie S., Mosay
R.H. (2011)
LLP-0100;

RAR B.2.1.12

CIPAC Method MT 181
Purity: 87.3%
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Comment (e.g. measured or

Reference estimated)

Property Value

Data from UV spectra
testing at different pH
was evaluated to
conclude that
esfenvalerate does not

exhibit a dissocion Leslie S., Mosaly

Dissociation constant constant within the R.H. (2011) OECD Test Guideline 112
normal pH range. This i =-"-0100; Purity: 100%
prirange. ThiSlY paAR B.2.1.18

consistent with the
structure of esfenvalerat
which indicates no
groups with appreciable
acid or basic character.

Viscosity No data - Not relevant

8 EVALUATION OF PHYSIC AL HAZARDS
Not evaluatedn this report.

9 TOXICOKINETICS
ELIMINATION)

A summary of the toxicokinetic (ADME) data pertaining to esfenvalerate is provided tbe evaluation of
toxicity hazards for human health.

(ABSO RPTION, METABOLISM, DISTRIBUTION  AND

The study summarieare presented in Annex dnd aretaken from the RAR, Henvalerate- Volume 3
Annex B.6: Toxicology and metabolism, June 2014.

Some of the toxicokinetic studies use fenvaleratea dest substancEenvaleratds a pesticide, and is a
mixture of four optical isomers which have different insecticidal activities. Fenvalerate consists of

approximately 23% of the esfenvaleritemer.

Table9: Summary table faoxicokinetic studies

Method

Results

Remarks

Reference

Similar to OECD TG 417.
Balance/WBA study in
malerats, single and
repeat dosing.

Dose levels:
Single dose:8.4 mg/kg bw

Repeagd dose5 x 1.7
mg/kg bw/day

Rapidly excreted and low tissuevkls
with route, rate and highest tissue
levels dependent on radiolabel.
Maximum concentration of fenvalerat
in blood reached within Br after
dosing and rapidly declinetajor
metabolic pathways were oxidation al
the 2 and 4 positions of the acid,ral
at t-& e d- gosifions of the
alcohol, cleavage of the ester and
conversion of the cyano group to SCI

and CQ.

Test substances:

[*“C-CN]-fenvalerate,
[*“C-CN]-esfenvalerate,
[*“C-carbonyl}
esfenvalerate '{C-
benzylic}esfenvalerate,
[*“C-chlorophenyl}
chlorophenyisovaleric
acid (CPIA)

Vehicle: suspension in
10% tween 80

Ohkawa, H.et al
(2979)

RARB.6.1.1
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Method Results Remarks Reference
Similar to OECD TG 417.| Acute toxic symptoms in high dose rg Test substances: Kaneko, H.et al.
Balance/WBA study in 1-4 hours after dosm Rapidly fenvalerate J*C- (1981)

male and female rats and

excreted and low tissue levels with

carbonyl] [*“C-benzylid

mice using single and pre| route, rate and highest tissue levels | and[**C-CN] labelled RAR B.6.1.2
feeding doses. dependent on radiolabel but esfenvalerate'fC-

independent of dose levédllajor chlorophenyl] [*4C-
Dose levels: metabolic pathways were oxidation a{ phenyl ringland[*C-
Single:fenvalerate: -8 the 2 and 4 positions of the acid, and| CN] labelled
and 30 mg/kg bw at t-& e d- go8ifions othe
esfenvalerate:-5 mg/kg | alcohol, cleavage of the ester and Vehicle: suspension in
bw conversion of the cyano group to SCI| 10% tween 80
Prefeeding: fenvalerate a| and CQ,
500 mg/kg bw in diet for 2
weeks followed by¥C]
fenvalerate 2.1 mg/kg bw
(rats) and 8.4 mg/kg bw
(mice)
Similar to OECD TG 417.| Rapidly excreted and low tissue level| Test substances: Anonymous
Balance/WBA study in independent of dose level and specie| fenvalerate J'C- (198%)
male and female rats and| Highest tissue residues were detecte{ phenoxybenzyl] and‘fC-
mice using single and in fat. Major metablic pathways were | chlorophenyl] labelled RAR B.6.1.3
repeat doses oxidation at the 2and 4 positions of | esfenvalerate'{C-

t he aci d,-aandosiidans| phenoxybazyl] and [}C-
Dose levels: of the alcohol moiety, cleavage of thel chlorophenyl] labelled
Single: esfenvalerate 2.5 | ester
mg/kg bw (rats and mice) Vehicle: solution in corn
fenvalerate 2.5 anti0 oil
mg/kg bw (rats and mice)
Repeat: esfenvalerate 10
2.5 mg/kg bw/day (mice)
Fenvalerate 10 x 10 mg/ki
bw/day (mice)
Tissue depletion in male | The concentration of radioactivity in g Test substances: Anonymous
and female rats and mice| tissues approached a plateau after 24 fenvalerae [“C- (198%)
foll owi ng 2§ daysadministration and then declineq chlorophenyl] labelled
dosing with single dose | during administration of untreated dig| esfenvalerate'{C- RAR B.6.1.4
level with and without a | Highest tissue residues were present| chlorophenyl] labelled
28 day [*C] washout the fat.
period. Vehicle: in diet,

dissolved in corn oil

Dose level: 25 ppm
Similar to OECD TG 417.| The excretion of radioactivity was Test substance: Anonymous
Balance study in bile duct higher in urine and lower in faeces fo| esfenvalerate'fC- (1998)
cannulated and intact mal intact rats than in cannulated animals phenoxyphenyl] labelled
rats. Cannulated rats Urinary excretion was slightly highe RAR B.6.1.5

receivedbile infusion
from donor animals.
Single oral dose, two dos
vehicles compared.

Dose level: 0.5 mg/kg bw

in animals dosed with 10% tween 80
than corn oil.

Vehicles: corn oil or 10%
tween 80

10
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Method Results Remarks Reference
Placental transfesf The placental transfer of esfenvaleratf Test substance: Anonymous
esfenvaleratéo 13day was investigated in pregnant rats Esfenvalerate witfi*‘C- (198x)

old pregnant rats following single or repeat dosing chlorophenyljabel

following either a single | during gestation. Less than 8% of RAR B.6.1.6
dose or 3 consective daily the applied radioactivity was found in| Vehicle:corn oil

dosesBefore the 3 oral | the foetuses indicating that transfer o

dose, unlabelled radioactivity from maternal blood to

compoundwvasgiven to the foetuses did not readily occur.

the animals. Total There was no evidence of accumulati

radioactivity in matemal of esfenvalerate in the foetal tissue o

blood, foetus, placenta, | amniotic fluid ofrats.

amniotic fluid and ovary

was determined 3, 6, 12,

24 and 48 hours after

single asing, and 3, 6, 12,

24 and 48 hours after the

last treatment of the

repeated dosing

Dose levels: 2.5, 10 mg/k

bw/d

Metabolism study in dogs| Fenvalerate was rapidly eliminated | Test substace: Kanekoet al
following a single oral after administration. The recovery in | Fenvalerate!fC- (1984)

(via gelatin capsule) dose| urine and faeces for the two labelling| chlorophenyl] and*fC-

Urine, faeces and blood ositions is giverelow. phenoxybenzyHabelled | RAR B.6.1.7

were collected daily for 3
days and ratabolites were
analysed using TLC.

Dose level: 1.7 mg/kg bw

14C-label
Chloro Phenoxy
phenyl benzyl
Urine 31.6 36.8
Faeces 55.5 42.3
DTso (d) 1.0 0.7

The biological haHife for fenvalerate
in the blood was about 2 hr and the
level of a.i. decreased below the
detection limit (0.01 ppm) in 48 hr
after dose.

Fenvalerate was metabolised mainly
oxidation atthel 6 phenoxy
the alcohol moiety and at theZand
C-3 positions of the acid moiety,
cleavage of the ester linkage and
conjugation of the resultant carboxylig
acids, phenols and alcohols with
glucuronic acid, sulphate and/or amin
acid

Vehicle: gelatin capsule

11
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Method Results Remarks Reference
The amount otholesteryl [ CPIA-cholesterol estevas found Test substances: Anonymous
[2R]-2-(4-chlorophenyl) | predominantly in mice and the fenvalerate J*C- (1986)
isovaleratg CIPA- [2R,aS]-isomer of fenvalerate was chloropheny] and [“C

cholesterol ester) establshed as the only source of the | phenoxybenzyl] labelled | RAR B.6.1.8

produced from specific
isomers of fenalerate was
determined in tissues fron
rats and mice given a
single oral gavage dose o
mice given repeated
dietary dose of
radiolabelled various
isomers of fenvalerate.

Dose level: single dose 2.
mg/kg bw (rats and mice)
70 mg/kg bw (male mice)
Repeatd dose: 7 or 14
days at 500 ppm in diet
(male mice)

CPIlA-cholesterol ester

Vehicle: suspension in
10% tween 80 or in diet,
dissolved in corn oil

The influence of isomeric
form and animal species
on production ofCPIA -
cholesterol ester from
fenvalerate was
investigated using
microsomes from various
tissues.

Mouse kidney, brain and spleen
produced thenost CPIAcholesterol
ester. Free CPlAvas not ssubstrate
for the formation of CPlAcholesterol
ester. CPlAcholesterol estervas
formed only from the [2RS]-isomer
in all tissues and species examined,
apart from the mouse kidney, which
produced only a trace amount from tH
[2R,aR]-isomer

Test substanceBour
[*4C-chlorophenyl] chiral
isomers of fenvalerate
([2S,aS]; [2S,aR], [2R,
as], [2R,aR]), [C-
chloropheyl CPIA; 4
[*4C]-cholesterol; 44C]-
cholesteryloleate; f*C]-
oleic acid; [*C]-lecithin

Miyamoto, J. et
al. (1986)

RAR B.6.1.8

The substrate specificity
of microsomal
carboxyesteraseshich

Of the fenvalerate isomers, only the
[2R,aS]-isomerproduced a cholestero
ester.Some fenvalerate analogues

Ted substances: Four
[*4C-chlorophenyl] chiral
isomers of fenvalerat

Kaneko, H.et al.
(1988)

form CPIA-cholesterol produced cholesterol ester conjugate| ([2S, aS]; [2S,aR], [2R, | RAR B.6.1.8
esterfrom fenvalerate wag the other pyrethroids and methoprend aS], [2R, aR]), plus a

investigded by incubating| did not. Some aylopropane analoguej range of fenvalerate an

mouse kidney microsome| yielded the corresponding cholestero| cycloprate analogues ar

with 1C-cholesterol and | ester other pyrethroids

fenvalerate isomers, Cholesterol ester formatidn vitro

fenvalerate analogues, from the fenvalerate analogues

other pyrethroids, correlated well with granuloma

methoprene and formation observeih vivowhen the

cyclopropate analogues. | analogues were fed to mice at 3000

The same compounds ppm for 1 month

were administered in diet

to male mice for 1 month

after which the

histopathology of the

relevant tissues was

determined.

The oral absorption of The oral absorption was calculated tg EFSA (2014),
esfenvéerate was be 64% of the administered dose. RAR B.6.1.9

reassessed.

12
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9.1 Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

A number of studies aravailable which examirtbe ADME of single and repeat oral doses of esfenvalerate
and/or fenvalerate in rats and/or mice. The metabolism of fenvaleaatdbeerexamined in dogsand
placental transfer of esfenvalerdtas beerinvestigated in pregnanats. Further investigative studibave
beenconducted in rats and mice to characterise the

The following summary (which focuses on esfenvalerate) is adapted from that in the RAR, and is relevant
primarily to the consleration of neurological effects and carcinogenicity.

Absorption

According to the RAR, the oral absorption of esfenvalerat€4¥% (based on nowannulated rats)
Absorption was rapid with maximum concentrations of parent or total radioactivity (Tnakleckwithin 1

3 hours of dosing, which declined rapidly with the maximum plasma concentration halving (Cmax/2) in <6
hours. Similar TK patterns were observed in the rat, pregnant rat and dog.

Distribution

Esfenvalerate was distributed widely throughduet body Tissue residues were generally very low.

Metabolism

Esfenvaleratewas extensively metabolised and more than 20 metabolites were identified. The major
radioactive products in the faeces weremgtabolised esfenvalerate and two ester metabdlité€ 18-6

Fend alHdedd?D. The major urinary metabolites wer
phenoxybenzoi c a and/drprodadsBfdfurthedo&idativéandNconjugation reactions.

The significant metabolic reactions were oxidatat the 2and4posi ti ons of t hamad aci d
4 gpositions of the alcohol moiety, cleavage of the ester linkage and conversion of the cyano group to SCN
and CQ. There were no major sex differences in the metabolism of esfenvalerate

Excretion

Excretion ofesfenvaleratavas very rapid in rats and mice with 785% of the administered label being
excreted within one day after dosing and virtually complete elimination occurred by day3igsue
residues were generally very low. Theresvm@ evidence of accumulation of esfenvalerate in the foetal tissue
or amniotic fluid of rats.

13
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Figure 1. Metabolic pathways of esfenvalerate in mammals
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10 EVALUATION OF HEALTH HAZARDS

The evaluation of health hazards has besried out usinghe studies inthe RAR, EsfenvalerateVolume 3
Annex B.6: Toxicology and metabolism, June 20R4&bust study summaries, taken from the RAR, can be
found in Annex | of this CLP reporEsfenvalerate TG = technical grade esfenvalewtieof the studies
were conducted according to guideline and in accordance with GLP, unless otherwise stated.

10.1 Acute toxicity - oral route

Acute toxicity

The acute oral and inhalation toxicity of esfenvaleeateevaluated in light of théntroduction of tle CLP
Regulatiorandchangedo the classification criterigince esfenvalerate was last assessed.

14



CLH REPORT FOR ESFEWALERATE VERSION 2,0CTOBER 2018

Table10: Summarytableof animal studies oacute oral toxicity

Method, Species, strain, sex,| Test substancepurity Value Reference
guideline, no/group LDso

deviations if any

OECD 401, no |Rat, Spragu®awley, | Esfenvaleratd G 88.5 mg/kg bw(males) [ Anonymous(1985)
deviations fleomgftelgs and 10 (87.2%0) 88.5 mg/kg bw (ferrias)

GLP RAR B.6.2.1
Doses: 0, 5, 10,

20, 40, 55, 75,

100, 130 and 18

mg/kg bw in

corn oil

OECD 401, no |Mouse, ICR, 10 male| Esfenvaleratd G 320 mg/kg bw (male Anonymous(1986a)
deviations and 10 females (87.2%) 250 mg/kg bw(female)

GLP RAR B.6.2.1
Doses: 0, 5, 15,

50, 70, 100, 140
200, 280 and 40
mg/kg bw in
0.5% methyl
cellulose
solution

Tablell: Summary table of hman data on acute oral toxicity

There are no relevant human datailable

Table12 Summary table of other studiedevant for acuteral toxicity

Type of Test Relevant information about the Observations Reference
study substance, |study (as applicable)

Acute oral Esfenvaleratq Groups of 10 males and 10 females No mortalities up to 80 | Anonymous(2000a)
neurotoxicity,| TG (purity given single oral dose at 0, 1.75, 1.9 mg/kg bw

rat (Sprague | not reported | 20 or 80 mg/kg bw RAR B.6.7
Dawley) 0, 1.75, 1.90,

20, 80 mg/kg

in corn oil,

10/sexgroup

Acute oral Esfenvaleratq Groups of 8 or 16/sex/group given | Two males and one Anonymous (1986)
neurotoxicity,| TG (87.299, | single oral dose at 5, 20 or 90 mg/kq female died at 90 mg/k

rat(Sprague |0, 5, 20, 90 |bw bw. No mortalities at 20 RAR B.6.7
Dawley) mg/kgin mg/kg bw
corn oil

10.1.1 Short summary and overall relevance of the provided informatn on acute oral
toxicity

Two guidelinestudies have bearonducted on esfenvalerate technicale in rats, and one in mice.

In theacute oral study in rats, Hhimalsper sex per group were given dosegsfenvalerate i, 5, 10, 20,
40, 55, 75, 100130 or 180 mg/kg bwesfenvalerate in corn oil by gavageose related mortality was
observed from 55 mg/kg bw with 100% mortality at the highest désarotoxicity is believed to be the
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primary cause of lethalitySigns of toxicity were observed from Ifg/kg bw andincluded muscular
fibrillation, tremors, decrease of spontaneous activity, ataxia, limb paralysis, irregular respiration, dyspnoea,
salivation, hypegxcitability and choreothetotisyndrome. These signs gradually developed one hour after
treament, however, they had disappeared in all animals within three Tass were typical of the transient
clinical signs associated with pyredid toxicity. There were no treatment related gross pathological findings

in animals surviving to scheduled ténation after the 14lay observation period. Gastric haemorrhaging
was noted in animals that died during the study.

The acute oral LB value for esfenvaleraiae both male and female rats was 88.5 mditg In the study in

mice, 10 animals per sex per gmwere given oral gavage doses of esfenvalerate in aqQdssmethyl
cellulose solutiorat 0, 5, 15, 50, 70, 100, 140, 200, 280400 mg/kg bw There was 10, 30, 60 and 90%
mortality with female mice dosed 140, 200, 280 and 400 miikgrespectively ad 20, 30 and 100%
mortality in male mice dosed 200, 280 and 400 mdpkg respectivelyTransient clinical signs of toxicity
similarto those seen in the naere observed from 15 mg/kg bw anad resolved within 2 days after dosing.
There were no treatmerelated gross pathological findings in animals surviving to scheduled termination
after the 14day observation period. Gastric haemorrhaging was noted in animals that died during the study.

The acute oral LB values for esfenvalerate were 320 and 25@kmbw for male and female mice,
respectivelyIn the RAR, &NOEL of 5 mg/kgbw was identified

The acute oral neurotoxicity studies summarised in Thb{@nd discussed further in Section 10.4f¢ also
potentially relevant for the classification praad In the first of these studies, carried out in raf46 males
and 1/16 females died at the top dose of 90 mg/kg/d (thus, the estimatddrltbis studyis >90 mg/kg
bw). In the second study, also in rats, no mortalities were observed at dese€Oupg/kg bw.

In conclusion, thenost sensitive species for assessing acute oral toxicity is the rdavdst LD50value in
the rat 88.5 mg/kg bwior both males and femaleshall be used as the basis for classification.

10.1.2 Comparison with the CLP criteria
The acute oral LR in the rat of 88.5 mg/kg bw meets the criterion for CategoB03<(LDsp O 300 mg/ K ¢
bw).

10.1.3 Conclusion on classification and labelling for acute oral toxicity

Acute Tox.3; H301: Toxic if swallowed
ATE = 88.5 mg/kg bw

10.2 Acute toxicity - dermal route

Not evaluated in this report.
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10.3 Acute toxicity - inhalation route

Table13: Summary table of animal studies on acute inhalation toxicity

Method, Speciesstrain, Test sutstance, | Dose levels, Value Reference
guideline, sex,no/group purity , form and | duration of LC
deviations if any particle size exposure %0
(MMAD)
OECD 403, no | Rat, Sprague Esfenvaleratd G | 2.40, 13.8, @5, 0.48 and 0.57 | Anonymous
deviations Dawley, 10 males | (87.29) diluted in | 395, 550 and 1130 mg/L - males | (198%)
GLP and 10 females | corn oil, MMAD mg/n? (0.0024, and females,
0.94t0 1.07 um | 0.0138, 0.205, respectively RAR B.6.2.3
0.395, 0.550 and I
1.130 mg/L) 4
hours whole body
exposure

Table14: Summary table of human @aon acute inhalation toxicity

There are nlhuman data oacute inhalation toxicity.

Tablel1l5: Summary table of other studies relevant for acute inhalation toxicity

There are no other studies relevant for acute inhalation tyxici

10.3.1 Short summary and overall relevance of the provided information on acute inhalation
toxicity

A guideline and GLP compliaacuteinhalationtoxicity study wasconducted on esfenvalerate technical

Groups of10 male andl0 female rats were expos&thole-bodyto atmospheric concentrations @f2.40,
13.8, 205, 395, 550 and 1130 md/af esfenvalerate diluted in corn offr 4 hours The control animals
were exposed to compressed air only and another group exposed to corn oil spray albiidADhef the
particles ranged from 0.94 to 1.07 pum.

There was 10, 90 and 100% mortality in male rats exposed to concentrations of 395, 550 and 1180 mg/m
esfenvalerate, respectively. Female rats showed 20, 20 and 100% mortality at the same concentrations of test
material, respectively. Deaths occurred witBitours after termination of exposure. No treatrretdted

signs of toxicity were evident in rats exposed to a concentration of 2.40°#g/rt3.8 mg/ni some rats

showed signs of irregular respiration, howewis had disappeared within one hour after termination of
exposure.

Signs of toxicity at high concentratioisO 2 0 5 2) mgutded hyperpnoeadyspnoea, nasal discharge,
urinary incontinence, hypersensitivity to sound, muscular fibrillation, abnorntatigarease of spontaneous
activity, ataxia, lachrimation and salivatiohhese signs are typical of respiratory distress aned spetific
general toxicity, and had all resolvedthin 2 days of exposurelhere were further signs of neurological
effectsconsistent with pyrethroid toxicitgtO 3 9 5 3ifthofeoathetotic movement, tremors and aggressive
sparring. All signs of toxicity had completely resolvedwithin 5 days after exposurelhere were no
treatment related groser histopatholgical findings in the respiratory traaf animals surwing to
termination 14 days after exposurautdlysis of theintestinal tractvas observed ianimals that died during
the study

The acute inhalation -Ar LCso of esfenvalerate was 0.48 and 0.57 mgi#h, male and female rats
respectivelyThe lowest L& value will be used as the basis for classification.
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10.3.2 Comparison with the CLP criteria

The acute inhalation L&gof 0.48 mg/L in male rats meets the criterion for Categoipt2a{ation (dust/mist)

0.05< LCso (0.5 mg/).

10.3.3 Conclusionon classification and labellingfor acute inhalation toxicity

Acute Tox. 2 H330: Fatal if inhaled
ATE = 0.48mg/L

10.4 Skin corrosion/irritation

Not evaluated in this report.

10.5 Serious eye damage/eye irritation

Not evaluated in this report

10.6 Respiratory sensitisation

Not evaluated in this report.

10.7 Skin sensitisation

Tablel1l6: Summary table of animal studies on skin sensitisation

Method, Species, |Test Induction and Results Reference
guideline, strain, sex,| substance [ challenge
deviations if any | no/group
OECD 406 Hartley Esfenvaleratq Induction Slight to moderate erythema in | Anonymous
(Maximisation guineapig, | TG (87.2% | Intradermat i 15/20 (75%) Guinea pigs after 4 (198&)
test) 20 males / 25% hours and i 7/20 (85%) Quinea
C 0 )
GLP group Topicali 100% plhgs"after"4€_3 g_ourafterf RAR B.62.6
Challenge challengé’ indicative of a
Topicali 100% sensitisation response
(*in corn oil) No dermal reactions in vehicle
only control group challenged
with esfenvalerate
Positive
OECD 406 Hartley Esfenvaleratq Induction No dermal reactions in the test | Anonymous
(Buehler test) guineapig, | TG (87.299 | Topical x 9i group (1986¢)
- 10 males / 100%
Deviations from rou
guideline group Challenge Nedative RAR B.6.2.6
reduced group Topicali 100% 9
size
OECD 406 Dunca- Esfenvaleratq Induction No dermal reactions in thesie | Anonymous
(Buehler test) Hartley (purity not | Topical x 3i group (1984d)
. . 0
Deviations from gurl)g?zzg’ reported 100%
guideline group Challenge Negative RAR B.6.2.6

reduced group
size

Topicali 100%
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Tablel7: Summary table of human data on skin sensitisation

There are no data on skin sensitisation in humans.

Table18: Summary table of other studiesaehnt for skin sensitisation
There are no other studies relevant for skin sensitisation.

10.7.1 Short summary and overall relevance of the provided information on skin sensitisation
A guideline and GLP compliant guinea pig maximisationwestconducted on esfealerate technical

A group of 20 male Hartley guinea pigs were given intradermal injections of 0.0%rertheir shorn
scapular sites with (a) Freunddés complete adjuvar
and (¢) a50:50 mixture fr eundés adjuvant in water and the esf
were treated similarly.

One week after the injections, the same patch of skin wsisam, pretreated with a sodium lauryl sulphate
solution and exposed to undiluted esfalevate (0.4 ci) applied with lint and held in place for 48 hours
with an occlusive patch. The control groups were treated similarly with 0.5% DNCB in cqpositive
control)or corn oil alone (0.4 cfh

The test and control animals were challengepictlly two weeks after the induction period with
esfenvalerate (approximately 0.2 Ynapplied to the shaved flank area. The test substance was kept in
contact with the skin by means of an occlusive dressing for a period of 24 hours. The irritatiosagspon
were recorded 24 and 48 hours after removal of the occlusive dressings. The vehicle only control group
animals received the same topical challewbdst the positive control group was challenged with DNCB

In the esfenvalerate treated group, there slight to moderate erythema in 15 out of 20 guinea (igs 24

hours Three animals also exhibited slight oedema. The number of animals with erythema increased to 17
(85%) after 48 hours. There was no response in the vehicle only control group arilmets. were no
treatmentrelated effects on body weighdNCB caused moderate to severe skin sensitisation reactions in all
animals.

Two other guinea pig testsave been conductddllowing the Buehler methodBoth studiesleviated from
the testguideline h terms of group size (10 insteadtb& minimum 20 animals per groupequired by the
guideling, and thefirst study employeda topical 9induction procedurecompared with a -Bhduction
procedure in the second study. Whilst both studies were negatig&ifosensitisation with esfenvalerate,
they are considered to be less robust thamytideline complianmaximisation testTherefore, the positive
skin sensitisation result in the maximisation test is considered to take precdédemomsideration of
classification

10.7.2 Comparison with the CLP criteria

The resuls from the maximisation testuggest that classification in Category 1B may be appropbased
on the observation of a 0O30% r eagtioercritetiaimTableaB4ofl % i n
Annex | of CLP

However, according to the ECHA Guidance on the Application of the CLP Criteria (VersidnJaul

2017) classification into subcategories is required when data are sufficient. @#tegory 1A cannot be
excluded, Category 1 shoube applied instead of Category 1B. This is particularly important if only data are
available from certain tests showing a high response after exposure to a high concentration but where lower
concentrations, which could show the presence of effects at émses, have not been tested.

In this case, only one intradermal induction concentration was investigated in the guinea pig maximisation
test. Therefore, we canna@xclude the possibility that sensitisation would have occurred at lower induction
concentations (thusfulfill ing the criteria for Category DA Skin Sensitsation Category 1 is therefore
appropriate.
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10.7.3 Conclusionon classification and labellingfor skin sensitisation

Skin Sens. 1; H31May cause an allergic skin reaction

10.8 Germ cell mutagenicity

A number ofin vitro (Table 19) andn vivo (Table 20) mutagenicity studies are availdbleesfenvalerate.

Table19: Summary table of mutagenicity/genotoxicity tastsitro

Method, Test substance| Test system and concentrations Result Reference
guideline, purity
deviations if
any
Bacterial Esfenvaleratd G | S. typhimuriunstrains TA100, TA98, Negativer S9 | Kogiso(19853
reverse (87.4%) TA1535, TA1537 and TAL53&. coli, strain
mutation WP2uvr A
OECD 47 151 5000 pg/plate RARB.6.4.1
Positive controls: Positive
-S9: methytmethane sulfonate for TA100; EZEZ\?LS d as
nitrofluorene for TA98 and TA1538; sodiun expected
azide for TA1535; Saminoacridine for P
TA1537 andN-ethyl-N&nitro-N-
nitrosoguanidine for WP@vr A (Esch. coli).
+S9 benzeno (a) pyrene for TA100, TA98,
TA1537, TA1538 and-amincanthracene
for TA1535 and WP2ivr A
Chromosome | Esfenvaleratd G | Chinese hamster ovary cells (CHQ) Negative + S9 | Kogiso (1985h
aberration (87.4%) 10°1 5x 10*M
OECD 473 Positive controls: . RAR B.6.4.1
Positive
-S9: Mitomycin C controls
. behaved as
+S9: benzo (a) pyrene expected
Mammalian | Esfenvaleratd G | Chinese hamster lung cells (V79) Negative + S9 | Kogiso (19859
cell mutation | (87.4%) 10571 10°M
OECD 476 Positive controls: " RAR B.6.4.1
Positive
-S9: NmethykN énitro-N-nitrosoguanidine | controls
) behaved as
+S9: 3methylchloranthrene expected
uUDS, Esfenvaleratd§ G | Hela cells Negative + S9 | Kogiso (1986
OECD 482 (87.4%) 3x10871 103M .
Positive
-S9: 3methylchlolanthrene controls RAR B.6.4.1
S - . behaved as
+S9: 4nitrosoquinolhe-1-oxide (4 NQO) expected

aDeviations:the positive control substances differed from those recommended in the guideline. Kanechlor 400 was

used instead of Aroclor 1254 in the pregtaon of S9 mix. Study acceptable
b Deviations:Kanechlor 400 was used instead of Aroclor 1254 in the preparatio® ofi%
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Table20: Summary table of mutagenicity/genotoxicity tests in mammalian somatic or gernmcells
Vivo

M ethod, Test Species, strain, [ Route of administration | Result Reference
guideline, substance, |sex,no/group and dose levels
deviations if | purity
any
Bone marrow| Esfenvaleratq Mouse, ICR, Intraperitoneal injection | Negative Anonymous
micronucleus| TG (87.4%) | male 6/group 40, 80,150 mg/kg bw Positive control (1989
OECD 474 .
Positive behaved as expecte
control: RAR B.6.4.2
Mitomycin C

a Deviations:Justification for using a single sex (males) is not provided. This should not be considered to be a
significant deficiency as there is no clear evidence of gender differences in esfenvalerate toxicity

Table21: Summary table of human data relevant for germ cell mutagenicity

There are no relevant data in humans.

10.8.1 Short summary and oveall relevance of the provided information on germ cell
mutagenicity

The genotoxicity of esfenvalerate has been adequately investigated in standard tests. Esfenvalerate tested
negative inin vitro assays for gene mutations, clastogenicity and unschediN@dsinthesis. Esfenvalerate

also tested negative in dn vivo micronucleus test. It is therefore concluded that esfenvalerate is not
genotoxic.

10.8.2 Comparison with the CLP criteria
All of the available studies were negative, therefore the criteria for itasisih are not met.

10.8.3 Conclusionon classification and labellingfor germ cell mutagenicity

Data conclusive, but not sufficient for classification

10.9 Carcinogenicity

The carcinogenicity of esfenvalerate has been investigatectimoaic rat study and in @hronic mouse
study. These studies areummarised in Table22 Other studiesvhich may facilitate the assessment of
carcinogenicityare summariseih Table 5.
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10.9.1 Carcinogenicity studies

Table22: Summary table ofeyanmal studies ortarcinogenicitywith esfenvalerate

Species(strain),
study, guideline

Remarks and findings of major toxicological significance

Rats

2 year combined
chronic toxicity/
carcinogenicity
study (OECD 453

Rat
(HanRccWistar)

Oral (dietary,
pelleted)

Esfenvderate TG,
(87.3%,

0, 15, 50, 150, 40
ppm 0.7, 2.3,
6.9, 18.5 mg/kg/d

50/sex/dose (mair]
study group), plus
20/sex/dose
(satellite group
killed at 52 weeks

GLP

Anonymous

(2011a)

RAR B.6.5.1

General toxicity

No adverse effects on survival dinical signs
Reduced
Reduced hindlimb grip strength at 400 ppniz 1 0i. il %mal e s ,

400
226.

body weights in males at

ppm

9% i n

Non-neoplastic findings
No findings of major toxicological significance

Neoplastic findings

Tumour types showing statisticakygnificant differences, incidence (no. of affected animals/n
examinedl in main study animaldn the control and top dose groups, all animals were examin
(i.e., decedent and survivors). For the 15, 50 and 150 ppm groups only the animals with grd
lesons or those found dead were subject to histopathological investigation.

Tissue & Tumour Dietary concentration of esfenvaleratgppm) Historical
Type 0 15 50 150 400 | Control
Males 2/50 1/27 0/17 4*[15 4/50 17/628
Testes: Leydig cell [4%] [4%] %] | [27%] | [8%] [2.7%,
tumours(benign) range 0
4%]
Males 8/50 17*/27 | 10**/18 | 10**/16 13/50 210/626
[33.5%,
[16%)] [63%)] [56%)] [62%)] [26%] range
28.0
Pituitary gland: 38.9%]
adenoma pars anterid Females| 20/50 | 23%35 | 25*/31 | 2534 | 21/50 349/624
[55.9%,
[40%)] [66%)] [81%)] [73%] [42%)] range
42.0
71.3%]
Males 0/38 0/17 1/12 2*11 1/42 8/532
0,
[0%)] [0%)] [8%)] [18%] [2%)] r;';e/"d.
Parathyroid glands: 5.1%)]
adenoma )
Females 0 0 0 0 0 0
[0%] [0%] [0%] [0%] [0%] [0%]
Males 0/47 1/22 2*/14 1/15 1/45 9/600
[0%)] [4%)] [14%)] [7%)] [2%)] [1.5%,
range Of
Thymus; thymoma 4.4%)]
I hati i
ymphatic type, benign— 048 | 6125 | 57723 | 5717 | 3/49 | 22/615
3.6%,
[0%] [24%)] [22%)] [29%] [6%] n[amge 0
16%)]
. Males 2/50 3/24 1/12 1/11 2/50 9/480
Haemolymphoreticula
system: malignant [4%] [12%] [8%] [9%] [4%] [1.9%,
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Species(strain),
study, guideline

Remarks and findings of major toxicological significance

range Of

lymphoma
3.7%]

Females| 0/50 3*17 0/19 0/14 0/50 4/480

[0%] [18%] [0%] [0%)] [0%)] [0.8%,
range 0
2.0%]

Males 0 0 0 0 0 0/479

[0%)] [0%)] [0%] [0%)] [0%] | [0%,
range 0O

Mammary gland: 0%]

fibroad
rOageNoma  Females| 10/50 | 147727 | 19729 | 13723 | 13/49 | 180/626
28.8%,
[20%] [52%] [66%)] [57%] | [27%] rgnge 22
36%]
Males 0 0 0 0 0 1/479
0.2%,
[0%] [0%)] [0%)] [0%)] [0%] n[s\nge 0
Mammary gland: 2%
adenocarcinoma  "Females| 5/50 3/27 6/29 7%/23 5/49 37/626
5.9%,
[10%] | [11%] | [21%] | [30%] | [10%] ra[nge 2.0
12.0%)

*significantly different from control, p<0.05
**significantly different to control, p<0.01

Historical control data is from-8 chronic (104 weeks) toxicity studiasth Wistar ratsconducted
at Harlan Laboratories, completedtiveen July 2005 and February 2009.
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Species(strain),
study, guideline

Remarks and findings of major toxicological significance

Histopathological
examination of

Incidence of benign Leydig cell tumouaad Leydig cell hyperplasia

testes in all Dose ppm) 0 15 50 150 400
remaining animalg | Leydig cell tumours | 2/50 1/27 0/17 4%15 4/50
of the 15, 50 and || (original 4% | 4% | [0%] | [27%] | [8%]
150 ppm group# || histopathologydatg
the study detailed .
above. Leydig cell tumours | 2/50 1/50 0/50 4/50 4/50
- additional [4%)] [2%] [09%] [8%)] [8%)]
histopathology
Anonymous
(2015) Leydig cell 2/50 [1/50 [0/50 |1/50 |0/50
nyperplasia %] | [2%] | 0% |[2%] | [0%]
* significantly different from control, p<0.05
No malignant Leydig cell tumours were observed in any control or treated animals. There w
toxicologically significantchanges in the incidence of Leydigll hyperplasia
Mice
Mouse (Crl:CD), |General toxicity
18-month oral 350 .
dietary ppm:
(powdered) All animals in this dose group wesacrificed on days 57 and 58 following excessive-tsalima
OECD 451 (induced by effect of substance on dermal sensory nerves)
Anonymous
(1997) 150 ppm
M&F: decreased survival attributed to large number of mice sacrificed due-rowstiHtion
RAR B.6.5.2 (considered secondary to sensory nerve stimulation due to dermal contact with diet contain

Esfenvalerate TG
(84.8%

0, 35, 150 ppm
(4.29, 18.3
mg/kg/d)for 18
months, an@50
ppm for 2 months

80/sex/group

substance
M&F: decreasetbodyweight/ gain

Nonneoplastic findings
No toxicologically significant findings

Neoplastic findings
No treatment relatedhimours

NOAEL identified in the RAR = 35 ppm (equivalent to a daily intake of 4.3 mg/kg bw/d in ma
and 5.7 mg/kg bw/d in females)

Notes: (i) deviations from guidelines are noted in the study summaries presented in Annex 1

Guideline 2 year

combined i@nic toxicity/ oncogenicity study in rats

70 Wistar rats/sex/dose were fed a diet containing esfenvalerate at a concentration of 0, 150580050

ppm. The dose levels were selected based on the results of 4 week and 13 week feeding studielen rats. T
top dose (400 ppm) was selected based on signs of toxicity including deaths seen at 500 ppm and above in

these studies.

50 rats/sex/dose were used for the main study (sacrificed after 104 weeks); 20 rats/sex/dose formed a
t e 6 after 532 weeksyA @R and Ibconsommactivity (observed over a 60 min time

6satel i

period) measurements were conducted at week 48 for all satellite animals.
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There were no treatmerglated clinical signs, or effects on survival rates. Body weights were reduced i
treated males; the effect was statistically significant at the top dose only (mean body weights in this dose
group were 9.7% lower than controls at study termination).

A significant reduction in hindlimb grip strength was noted in both sexes at théosep Forelimb grip
strength was not affected by treatment. In the absence of any related histopathological findings in skeletal
muscle, sciatic nerve and lumbar spinal cord, the hindlimb grip strength findings are of uncertain
toxicological significance.

In the locomotor activity assessment, there was a-ddated decrease in total activity among treated males
over the 60 minute observation period. However, the effect was not statistically significant.

The number of males at 400 ppm (main study) wipima cord radiculoneuropathy was significantly
increased. However, this is a normal background lesion witlida range of natural variation (historical
control incidence rangei096%) and the incidences at 400 ppm were within the historical contra.rbmg
addition, there was no relationship between radiculoneuropathy and the presence of clinical signs or
histopathological changes in the peripheral nerve, central nervous system or skeletal muscle. Overall, the
radiculoneuropathy is not cddsred to bea severe lesion dns considred to be an agelated incidental

finding.

There were no treatmenrglated ophthalmoscopy, haematology, clinical chemistry or urinalysis findings, and
no organ weight changes or macroscopic findings that were considdvedreEatmentelated. In terms of
microscopic findings, there were no treatmegiated nomeoplastic effects.

The overall incidence of animals with benign and/or malignant tumours was similar in all groups. The
individual tumour types with an incidenge any treatment group that was statistically significantly higher
than the current control group is shown in Table 22.

The percentage of animals in the 15, 50 and 150 ppm groups with tumours of the pituitary gland (males and
females),the haemolymphoretular system (malesjhymus (females) and mammary gland (females) was
noticeably higher than both the control group and the 400 ppm group. This is due to the fact that for the 15,
50 and 150 ppm groups only the animals with gross lesions or those foaddwdge subject to
histopathological examination, arniglnot interpreted as evidence of a monotonic de&esponse relationship.

In each case, there is no coherent desponse relationship over the ranth to 400 ppm and it can be
concluded that there ino evidence of carcinogenic activity in the pituitatiye haemolymphoreticular
systemthymus or mammary gland.

The percentage of animals (male) withnignLeydig cell tumours was greater than controls in the 150 and
400 ppm treatment groups. The effets statistically significant at 150 ppm only.

Additional histopathology report

The EF\ peer review of esfenvalerate suggested thaassification of Carcinogenicity Categoryriay be
appropriatepased on the incidence of Leydig cell tumours in dstets of male rats in the carcinogenicity
study discussed above (EFSA, 2014). TApplicant disagreed with this proposal and conducted a
histopathological examination of the testes in all animals of the intermediate dose groups to clarify the total
inciderce of Leydig cell tumours, since only decedent animals from these groups were examined in the
original study. The results of this additional investigation can be found in Tableh@2Applicant has also
provided an analysis of the data, whican be foundn Appendix 1. This additional histopathological
examination was not available for EFSA peer review before the renewal of the approval decision.

The evaluation of additional testes sections femimals of intermediate groups (15, 50 and 150 ppm) that
were not evaluated during the main study did not reveal new preneoplastic or neoplastic lesions. The revised
% incidence of benign Leydig tumours wikerefore4%, 2%, 0%, 8% and 8% in the control, 15, 50, 150

and 400 ppm groups respectively.

Historical contol data have been provided the Applicant and are detled in Tables 23 and24.
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Table23: Historical background values of testicular Leydig cell tumous in male Wistar rats
from 2-year feeding studies at Harlan Laboratories (povided by the Applicant) completed
during the 5 years prior to Anonymous, 2011 being conducted

Study ID # 41 43 44 45 48 50 51 53 Current
study
Year 2005 2006 2006 2006 | 2005 2006 2008 2009 2011
completed
Pathologist WEK WEK WEK KHE HJC | WEK WEK WEK
Numberof | g, 112 | 100 | 99 | 107 | 50 50 | 100 50
rats examined
Leydig cell
tumour 0 4 1 2 4 0 1 4 2
(benign)

% 0.0 3.6 1.0 2.0 3.7 0.0 2.0 4.0 4.0

Leydig cell
tumour 0 0 0 0 0 0 0 0 0
(malignant)

% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Leydig cell 0 2 1 1 0 0 0 1 2
hyperplasia

% 0.0 1.8 1.0 1.0 0.0 0.0 0.0 1.0 4.0

Table 24: Additional historical background values of testicular Leydig cell tumours in male
Wistar rats from 2-year feeding studies at Harlan Laboratories (provided byhe Applicant)
from studies @mpletedmore than 5 years prior toAnonymous, 2011 being conducted.

Study ID# | 2 3 6 8 14 | 24 | 32 | 33 | 34 | 35| 36 | 37 39 40 42

Year 1983 | 1985 | 1985 | 1986 | 1987 | 1989 | 1994 | 1995 | 1997 | 1996 | 1996 | 1999 | 2003 | 2004 | 2004
completed

Pathologist JMA | RUD | HHW | JMA | BSC | JMA | JMA | HHW | JMA | HJC | HHW | JMA | WEK | JMA | WEK

Number of
rats 99 | 100| 50 | 100| 60 | 70 50 | 100 | 99 | 50 60 64 70 50 50
examined

Leydig cell
tumour 0 5 1 2 1 7 5 3 9 2 0 1 0 0 0
(benign)

% 00| 50| 20| 20| 17|100|100| 30| 91| 40| 00| 16| 00 0.0 0.0

Leydig cell
tumour 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
(malignant)

% 00| 00| 0O 00|00|] 00| 00| 0O|O00|O00]| 00] 0.0 1.4 0.0 0.0
Leydigeell | 4 | 4y | o | 3|5 | 3|11 0 |4a|0]|o0|3]| o] 3|1
hyperplasia

% 10| 10| 00| 30| 83| 43 |220| 0.0 | 40| 00| 0.0 | 47| 0.0 6.0 2.0
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The incidencs of benignLeydig cell tumours at 150 and 400 ppm (8#gre not statistically significant;
however, they wereabove the level of the concurrent contféfo). They were also outside the range of the
historical control data collected during the 5 years pddhé study being conduct€dli 4%, see Table 2.
Therefore consideration should be given asabether the increase in Leydig cell tumours seen in rats dosed
with esfenvalerate was treatmantated. A comprehensive assessment of the tumours has dréemed

by the Applicant and is provided in Appendix 1

Consideration of whethehe benigrieydig cell tumours in the 2 year rat study are treatnrelsted

In this study, he incidence obenignLeydig cell tumours at the top two doses was greater dbatrols(4,
2,0,8and 8% at 0, 15. 50, 150 and 400 pphgweverthere was no clear dosesponse, and the difference
compared to controls was not statistically significant. Historical control data from the same laboratory show
that the incidence inontrol animals was-8% over the 5 years prior to the study being conducted. Although
older historical control data should be treated with caution, it is worth noting that control incidences of 9.1,
10.0 and 10.0% were reported in the same laboratorg714nd 22 years prior (see TabW).2n addition,

there was no temporal trend in the backround incidence of Leydig cell tumours, which supports the
comparisorwith thecontrol incidences between 1983 and 2004.

There was no treatmenglated increase ihé incidence of Leydig cell hyperplagh® incidence: 4, 2, 0, 2,
0), and no malignant tumouxgere reported at any dose leveurthermorein the available repeated dose
toxicity studies(see Section 10.12nd reproductive toxicity studig€see study gsumaries in Annex 1pn
esfenvalerate, there were no findingsickhwere indicative of an adverse effect on thstes or the
endocrine system

Overall, the slight increase benignLeydig cell tumours seeat the top two doses in the k@rcinogenicity
study is not considered to be treatmemated. The result is ndtatistically significant or biologically
significant and istherefore not relevant for classification.

Guideline 18 month dietary study in mice

Crl: CD mice (80/sex/d& were fed diets containing 0, 35, 150 or 350 mbmsfenvalerate for 18 months.

Mice in the 350 ppm group developed excessive morbidity and mortality due to self trauma induced by the
pharmacological effects of the test substance on dermal sensorg ardvevere sacrificed by design texst

days 57 and 58.

Survival was significantly decreased in males (46%, compared to 70% in controls) and females (41%,
compared to 71% in controls) in the 150 ppm group, largely attribui@lihe number of mice sadrifc e d fii n
extremi so AHraumd. Suwivahaf ansnald féd diets containing 35 ppm of the test substance was
comparable to controls.

Reducedody weight gains were observatil50ppm( Z19 % i n mal es and Z222% in
the study) Meanbody wei ghts were also reduced in fTheis gr
observed depression in mean body weight and mean body weight gain was interpreted to be due to the
interplay of increased incidence and severity of dermattiseiina presnt in these animals and mild
systemic toxicity.

Overall,there was no significant treatmenetated effect on food consumptidalesand females in the 150

ppm group hadnoderately (24% 47%) lower food efficiency values during the 66 day intervalFood
efficiency values of treated groups were generally comparable to controls, however, for the last 15 months of
the study. The lower food efficiency observed during the first few months of the study was interpreted to be
the result of the additive effecof selftrauma and systemic toxicity.

The test substangelated increased incidences of gross and microscopic findirige $kin, ears, and eyes
of males and females in the 35 and/or 150 ppm groups were due #pageld induced by the
pharmacologial effects ofesfenvalerateand were considered not to be a target organ toxiklity other
treatmentrelated toxicological effects were reported during this study.

No treatmentelated tumours were reported
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Table25: Summarytable of human data on carcinogenicity

There are no relevant data in humans.

10.9.2 Supporting information for the assessment of carcinogenicity

A comprehensive suite of studies has been conducted to invedtigagedocrine disruptingotential of
esfenvaleteas part of the US EPAO&6s Endocr.iThese sihdiesare pt or
briefly summarised in Table6Xfurther information can be found in Annex I) to support the assessment of

carcinogenicity.

Table26: Summay Mec hani sti c

studi es

conducted as

Screening Programo.
Type of study;, Test Relevant information about the study Observations
guideline substance, (as applicable)
purity

Rat (SLC:Wistar) 26 | Esfenvalerate | Dose levels: fenvalerate 0, 50, 150, | No treatment related effects on
week dietary hormona| TG, (86%) 500, 1500 ppm (2.5, 7.6, 25.4, 74.6 | serumluteinizing hormone and
study in males mg/kg/d); esfenvalerate 375 ppm (18| testosterone concentratiowgh
Anonymous (1998) mg/kg/d), either esfenvalerate or fenvalera

8 M/group.
RAR B.6.5.3 Blood samples at-dveek intervals for

analysis of semm luteinizing hormone

and testosterone concentrations
Rat (Spragu®awley), | Esfenvalerate | Dose levels (oral gavage): 0, 3, 6, 9 | No treatment related changes in
10-day Hershberger |TG, (85.7% mg/kg/d endocrine / reproductive organ
bioassay foidetecting Anti-androgenic assay: €0 weights (androgenior anti
androgenicactivity, administration otestosterone androgenic activity
OECD 441 propionateat 0.4 mg/kg/d by

subcutaneous injection
Anonymous (2011b) . )

Positive controlstestosterone Z)Tee%(t)escljtlve controls behaved as
RAR B.6.8.3 propionate and flutamide P '
Rat (Spragu®awley), | Esfenvalerate | Dose levels (oral gavage): 0, 3, 9 No treatment related effects on
pubertaldevelopment | TG, (85.7%9 mg/kg/d from post natal day (PND) 2{ pubertal developemt, on serum
andthyroid funcifon in to 53/54 levels of T4, TSH or testosterone
intact or on endocrine / reproductive
juvenile/peripubertal organ weights and histopatholog
males,U.S. EPA,
OPPTS 890.1500
Anonymous (2012a)
RAR B.6.8.3
In vitro estrogen Esfenvalerate | Esfenvalerate was tested for its abilit} No agonist activity
receptor transcriptiong TG, (85.7%) to act as an agonist of the human
activation, OECD 455 (vehicle: estrogen receptor

i t he H&E&KRII03 cellline The positive combl behaved as

Anonymous (2012b) | acetonitrie) Concentrations10%%¢to 10%M expected.
RAR B.6.8.3 Positive controll 7-d@stradiolin
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Type of study;, Test Relevant information about the study Observations
guideline substance, (as applicable)
purity
DMSO
In vitro H295R Esfenvalerate | Esfenvalerate was tested for its No inductionor inhibition of
steroidogenesissgay | TG, (85.7%9 potential to interact with the steroid biosynthesigp tothe limit
OECD 456 (vehicle: steroidogenic pathway beginning with of solubility in thisassayno

Anonymous (2012c)

RAR B.6.8.3

acetonitrile)

the sequence of reactions occurring
after the gonadotropin hormone
receptors (FSHR and LHR) through t
production of testosterone and
estradiol/estrone via tHauman cell ling
H295R Steroidogenesis Assay
Concentrations).0001 to 100 uM

Positive controlsforskolin and
prochloraz (in DMSO)

treatment related changes in
hormone levels)

The positive controls behaved as
expected.

In vitro aromatase
inhibition using human
recombinant
microsomesU.S. EPA,
OPPTS 890.1200

Anonymous (2014d)

RAR B.6.8.3

Esfenvalerate
TG, (85.7%

Esfenvalerate was tested for its abilit
to inhibit human recombinant
microsomal aromatase activity, an
enzyme responsible for the convers
of androgens to estrogens
Concentrations: betweednx 10*° and
25x10°M

Positive controls: 4
hydroxyandrostenedione-@H
ASDN) and radiol g
3H]-Androst4-ene3,17-dione, fH]-
ASDN (26.3 Ci (0.974 TBqg)/mmol):
radiochemical purity 9.972%

No significant inhibition of
aromatase activity up to the limit
of solubility

The positive controls behaved as
expected

All of the mechanistic studies were negative, and do not provide any evidence of a carcinogenic potential of

esfenvalerate.

10.9.3 Short summary and overall relevance of the provided information on carcinogenicity

Dataon esfenvaleratare available fronguidelinecarcinogenicity studies conducted in rats and mice via the
oral route.

In a 2 year study in HanRcc: Wistar ratsere vas a slightincrease irthe incidence obenign Leydig cell
tumours at the top two dosé&.9 and 18.5 mg/kg bw/djonpared to the concurrent contrdlhe increase
was not statistically significardr biologically significantln an 18 month study in miceo treatmentelated
tumours were reported at dos#sup to 18.3 mg/kg bw/dalthough it is noted that all mice in the top dose
group were sacrificed early in this study following excessive trauma anchsgtlation).

Esfenvaleratavasnegative in stashardin vitro andin vivotests for genotoxicitylt also tested negative in a
range of mechanistic studies conducted to investigate the endocrine disrupting potential of esfenvalerate.
Overall, the available data do not provide any evidence that eseseais carcinogenic.

10.9.4 Comparison with the CLP criteria

There is no evidence that esfenvalerate is carcinogenic. No classification is proposed.
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10.9.5 Conclusionon classification and labellingfor carcinogenicity

Not classified conclusive but not sufficrd for classification.

10.10 Reproductive toxicity

Not considered in this report.

10.11 Specific target organ toxicity-single exposure

The most relevant studies for consideration of STOT SE are the acute neurotoxicity studies conducted on
esfenvaleratgTable 27) Other studies of potential relevance are summarised in T2®lélhe study

summaries are presented in Annex 1

Table27: Summary table of animal studies on STOT SE

Species
(strain),
study,
guideline

Test substance
(purity), d ose leels,
no./sexgroup

Remarks and findings of toxicological significance

Reference

Rat (Sprague
Dawley),
acute oral
neurotoxicity,
OECD 424

Esfenvalerate TG
(purity not reportedl 0,
1.75, 1.90, 2®0
mg/kg 10/sex/group

The animals received a single gavagse of
esfenvalerate dissolved in corn oil and were observed
up to 16 daysThe observations included clinical
examinations, functional observational battery (FOB)
motor activity measurements. Neurohistopathology w4
conducted at termination.

There was no mortality up to 80 mg/kg.

No treatmentelated effects observed at 1.75 mg/kg
1.9 mg/kg

Tremors in one female

20 mg/kg

Stereotypical grooming and tremors in occasional anif
80 mg/kg

Numberof transient changes, namely changes in clinig
cordition (including soiled fur, salivation, tremors,-un
coordination, stereotypical grooming, abnormal gait,
diarrhoea, paw shaking in both genders, slow righting
reflex and increased reaction to touch or tail pinch),
reduced motor activity, reduced forelirghip strength
and hindlimb footsplay, reduced bodyeight gain and
reduced food consumption.

No microscopic neurological lesiomadserved at any dos
level

All clinical signs of reaction to treatment had resolved
4 days after dosing.

NOAELs (taken fom the RAR)were1.9 mg/kg for male
and 1.75 mg/kg for females

Anonymous
(2000a)

RAR B.6.7

Rat (Sprague
Dawley),
acute oral
neurotoxicity,

Esfenvalerate TG
(87.29%, 0,5, 20, 90
mg/kgor fenvalerate
(95.5%),20, 80, 360
mg/kg

The animals received a single gavage dose of

esfenvalerater fenvaleratalissolved in corn oil and wer
observed fo2 weeksThe observations included clinical
examinations and functional testing using inclined pla

(slip angle test). Neurohistopatbgly was conducted at

Anonymaus
(198%)

RAR B.6.7.1
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Species Test substance Remarks and findings of toxicological significance Reference
(strain), (purity), d ose leels

study, no./sexgroup

guideline

OECD 424 |8 or 18sex/group termination.

Two males and one female receiving 90 mg/kg
esfenvaleratand one male and four females receiving
360 mg/kgfenvaleratewere found dead within 24 hourg
of dosing Clinical signs of toxicity;from 2 hours after
dosingsuchas muscular fibrillationhunched posture an
ataxia were observed in the intermediate and high dog
groupswith both compoundsTremor and limb paralysis
were also observed in some animals from the high do
groups No treatment relatedlinical signs oftoxicity
were observedtdoses of up 0 mg/kgfenvalerate. All
clinical signs otoxicity had resolved withi2 days of
dosing.

Slight to minimal axonal degeneration and/or
demyelination with Schwann cell proliferation in
peripheral nerv@werenotedfor both compounds #he
highestdoses. No pathological lesions wenbservedt
nontlethal dosesvhere neurological clinical signs were
present

NOAELSs (taken from the RARyvere 5 mg/kg and 20
mg/kg for esfenvalerate and fenvalerate, respectively.

1 Detailed clinical observations and functional testing appeared not to be as comprehensive as specified in the test
guideline

Table28: Summary table of human data on STOT SE

There are no relevant datahomans.

Table29: Summary table of other studies relevant for STOT SE

Type of | Test Relevant information Observations Reference
study substance |about the study (ag

applicable)
Acute oral | Esfenvaleratd Dose levels0, 5, 10, 20, 40, 5mg/kg Anonymous
rat OECD |TG (87.29%9 |55, 75, 100, 130 and 180 (1984H)
201 mg/kg bw/d(in com oil) No treatmentelated effects
Sprague 10 mg/kg RAR B.6.2.1
Dawley rats, Transient miscular fibrillation and decreas
10/sex/ase of spontaneous activity

40 mg/kg

Transientmuscular fibilation, occasional
signs of tremor, limb paralysis and ataxia

55 mg/kg and above

Mortality (10, 40, 50, 90 and 100% in bot
sexes dosed with 55, 75, 100, 130 and 1
mg/kg)

Transient signs of toxicity included
muscular fibrillation, tremors, decrease o
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Type of

study

Test
substance

information
study (as

Relevant
about the
applicable)

Observations

Reference

spontaneous activity, ataxia, limb paralys
irregular respiration, dyspnoea, salivatior
hyperexcitability and choreoathetotic
syndromeThese signs gradually develop
one hour aftedosing however, they had
disappeared in all animals withBdays
ard generally within 2 days

NOAEL (taken from the RARWas 5
mg/kg

Acute oral
mouse
OECD 401

ICR mice,
10/sex/dose

Esfenvaleratg
TG (87.2%

Dose levelsD, 5, 15, 50, 70,
100, 140, 200, 280 and 400
mg/kg in methyl cellulse
solution

5 mg/kg
No treatmentelated effects
15 mg/kg

Transiet nuscular fibrillation and decreass
of spontaneous activity

70 mg/kg & 100 mg/kg

Transient miscular fibrillation, occasional
signs of tremor, limb paralysis and ataxia

140 mg/kgand above

Mortality: 10, 30, 60 and 90% mortality
with female mice dosed 140, 200, 280 ar
400 mg/kg respectivel20, 30 and 100%
mortality in male mice dosed 200, 280 ar
400 mg/kg respectively.

Transient signs of toxicity included
muscular fibrillation, tremors, deease of
spontaneous activity, ataxia, limb paralys
irregular respiration and salivatidrhese
signs gradually developed 10 minutes aft
dosing;however, they had disappeared ir
all surviving animals withir2 days

NOAEL (taken from the RARyvas 5
mgkg

Anonymous
(19853)

RAR B.6.2.1

Acute
dermal rat,
OECD 402

Sprague
Dawley rats,
10/sex/dose

Esfenvalerats
TG (87.2%

Dose levels0, 500, 1000,
2000, 3200 an8000 mg/kg
in corn oil

No mortality.

500 mg/kg

No treatmentealted effects
1000 mg/kg

Trangent muscular fibrillation
2000 mg/kg and above

Transietmuscular fibrillation, decrease of
spontaneous activity, ataxia, irregular
respiration and urinary incontinencehese
signs of toxicity developk?2- 4 hours after
applicationbut had disappeared thin 8
days.

NOAEL (taken from the RARas 500
mg/kg

Anonymous
(1985m)

RAR B.6.2.2
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Type of [ Test Relevant information Observations Reference
study substance [about the study (ag

applicable)
Acute Esfenvaleratq Dose level: 2000 mg/kg No treatment related mortality. Anonymous
dermal TG (87.2% | undiluted. Signs of toxicity included decreased (1989)
rabbit, L ) .
OECD 402 Study not acceptaple at the actl\_/lty, ataxia, body tremqrs, constr'lcte'd

AIR2 RenewaReview pupils, decreased defecation and urinatig
New because of 20% mortality i diarrhoea, emaciation, musdremors, poo| RAR B.6.2.2
Zealard the vehicle (water) control | hind limb co-ordination and small faeces.
White group
rabbits,
5/sex/group
Acute Esfenvalerat{ Exposure concentration8; | 2.40 mg/n¥ Anonymous
inhalation | TG (87.29%9 |2.40Q 13.8, 205, 395, 550 None (1985)
rat, OECD and 1130 mg/fhin corn oil
403 13.8mg/m?
Sprague Some rats showed irregular respiration, § RAR B.6.2.3
Dawley rats, this disappeared within 1 hour after
10/sex/dose termination of exposure

205mg/m? and above

Mortality: 10, 90 and 100% in males and
20, 20 and 100% in females exposed to
550 and 1130 gim?®.

Signs of toxicity included hyperpnoea,
dyspnoea, nasal discharge, urinary
incontinence, hypersensitivity to sound,
muscular fibrillation, abnormal gait,
decrease of spontaneous activity, ataxia,
lachrymation and salivation, however, all
thesesignshad disappeared withiadays
of the exposure. Choreoathetotic
movement, tremors and aggressive spar
were observed in rats exposed to
concentrationsf 895 mg/nd

All signs of toxicityhad completely cleare
within 5 days after exposure.

NOAEC (taken from the RARWas2.40
mg/n? (0.0024 mg/l)

10.11.1Short summary and overall relevance of the provided information on specific tamt
organ toxicity i single exposure

Two acute oral neurotoxicity studies are available in rats. In both studies, transient signs of toxicity
indicative of neurol ogi cal effects in FOB and mo
mg/kg. There wre no irreversible adverse effects at sub lethal doses. In Anonymous (1985e),
neuropathological lesions were observed at the highest doses of esfenvalerate which resulted in mortality.
This study was not fully compliant with the guideline and the GLRistafs not reported. In the later study
(Anonymous, 2000a), which was compliant with the guideline, microscopic examination of the nervous
system did not reveal any treatmealated changes.

In acute oral toxicity studies in rats and misanilar transent signs of toxicity were seen in both species
(e.g., muscular fibrillation, tremors, decrease of spontaneous activity, ataxia, limb paralysis, irregular
respiration, salivation leading to death at higher dos8amilar effects were observed in an a&ciurthalation

study in rats. Similar effects were also observed in acute dermal studies in rats and rabbits, although no
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treatmentrelated mortalities were observed in these studies (up to doses of 2000 mg/kg in the rabbit and
5000 mg/kg in the rat)Therewere no gross pathological findings indicativetanfget organ toxicityn any
of these studies.

Esfenvalerate is a synthetic pyrethroid insecticiflbe significant acute toxic effects of esfelevate
consisted primarily ofeurological signs consistemtith the known mode of action of pyrethroids (see
Soderlund et al, 2002, for a comprehensive reviéwethroid insecticides act on the sodium channel in the
nerve membranes of the invertebrate nervous system and are termed sodium channel modujatarssd he
pronounced repetitive activity and a prolongation of the transient increase in sodium permeability of the
nerve membranes. This results in continual nerve impulse transmission leading to tremors aSdudiézgh.

in animals confirm that acute pyheoid intoxication is associated with altered nerve function, principally
involving the brain, spinal cord, and elements of the peripheral nervous system, predomireantly
interaction with the voltaggated membrane sodium channel and to some extechtbede and calcium
channels.The transient neurological effects tend to correlate with peak blood concentrations and usually
dissipate within several hours to a day or so after a single gavage dose as a result of metabolism and
excretion.

10.11.2Comparison with the CLP criteria

Specific target organ toxicity (single exposure) is defined as specifidetiwai target organ toxicity arising
from a single exposure to a substance or mixture.

STOT SE 3

STOT SECat 3only includes narcotic effects and respiratagct irritation. Section 3.8.2.2.2 of Annex | of

the CLP Regulation states thiatn ar cot i ¢ ef fects observed in ani mal
coordination, loss of righting reflex, and ataxia. If these effects are not transient in naturéhdfieshall be
considered to support classification for Category 1 or 2 specific tasgetgan t oxi ci ty si n
Transient neurological signs observed with esfenvalerate include ataxtapnthnation, abnormal gait,

slow righting reflex, reducethotor activity, reduced forelimb grip strength and hind limb footsplay, tremor,

limb paralysis and muscular fibrillation. Some of these signs are indicativarodsis however, this is not

the case for tremor, limb payais and muscular fibrillationOverall, the profile of effects seen with
esfenvalerate isonsidered not to be indicative of narcosis, and classificati®@T®T SE Cat 3 isherefore

not appropriate

With regards respiratory tragtritation, respiratoryirritant effects (characteriselly localised redness,
oedema, pruritis and/or paithatimpair function with symptoms such as cough, pain, choking and breathing
difficulties are included. The evaluation is based prilyaon human data, however no human data are
available for esfenvalate.Sect i on 3. 8. 2. 2. 1 otliere Ara ougently ho valilatedCL P ¢
animal tests that deal specifically with RTI, however, useful informatiorbmaptained from the single and
repeated inhalation toxicity tests. For example, animal studiag provide useful information in terms of
clinical signs of toxicity (dyspnoea, rhinitis etc) and histopathology (e.g. hyperemia, edema, minimal
inflammation, thickened mucous layer) which are reversible and may be reflective of the characteristic
clinical symptoms described above. Such animal studies can be used as paweajht of evidence
evaluationd In an acute inhalation studly rats, some animakhowed signs dfregular respiration; however

this had disappeared within one hour after terminatib exposure. Histopathological examination of the
nasal cavity, trachea and lungs did not reveal any treatraled findings. Therefore, classification in
STOT SE Cat 3 for respiratory tract irritation is not appiip based on the available data

STOT SE Cat 1 and Cat 2

According to Table 3.8.1 in Annex | &@LP, STOT SE 1 issgbstaneesthat haee gproduced |, fi
significant toxicity in humans or that, on the basis of evidence from studies in experimental animals, can be
presumed to have thpotential to produce significant toxicity in humans following single exposure

Cat egory 2 issbstanees that, wretkde bdsis of evidénce from studies in experimental animals
can be presumed to have the potential to be harmful to human falidthing single exposure éh acute
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oral toxicity and acute oral neurotoxicitstudies in rats and mice, significaatd severesigns oftoxicity
(neurological effects, death)ere observedat doses relevant for classification for STOT SE (32000

mg/kg bw) The severity of the neurological effettsreasedn a dosedependent manngind neurotoxicity

is considered to be the primary cause of lethaligthality occurred at doses relevant for classification for

acute toxicity, therefore classifi¢gan for Acute Tox 3 (H301) has been proposed. Care must be taken not to
assign STOT SE and acute toxicity for the saoxic effect( | eadi ng t o a &éddoubl e cl ¢
given that esfenvalerate is already classified for acute toxicity bgreieoute (based on deaths caused by
neurotoxicity), it is not appropriate to classify for STOT SE 1 or 2 based on neurotoxic effects.

In an acute inhalation study in rats, significant and severe signs of toxicity (neurological effects, death) were
obsev ed at doses relevant for c | Asdnsthefoialcstudies distusded r S
above, the severity of the neurological effects increased in adépsmdent manner, and neurotoxicity is
considered to be the primary cause of lethaligthality occurred at doses relevant for classification for

acute toxicity, and classification as Acute Tox 2 (H330) has been proposed. Therefore, classification for
STOT SE is not considered appropriate, as it would result in a double classification.

In an acute dermal toxicity study in the ratansient neurological effects were confined to muscular
fibrillation at 2000 and 2000 mg/kg bwnd occasional decrease of spontaneous activity and ataxia at 2000
mg/kg bw.No mortality was observed up to theghest dose level (5000 mg/kg bw). These relatively minor
transient neurological signs are not considered to be indicative of significant or severe toxicity in the context
of STOT SE Calo@®mgf kg lbwWwlC @®©r Category 2 (ahdedt0 O (
neurological signs at the single dose level of 2000 mg/kg bw in a rabbit acute dermal stxabtpnsisted

of decreased activity, ataxia, body tremors, constricted pupils, muscle tremors and poor hind-limb co
ordination in the presence of oth&gnificant general toxicityThe reliability of this stdy is questionable,

due to 20% mortality in the vehicle (water) control groDperall,the results of the acute dermal studies do

not support classification in STOT SE 1 or 2.

10.11.3Conclusion on clasification and labelling for STOT SE

| Not classified’ conclusive but not sufficient for classification.

10.12 Specific target organ toxicity-repeated exposure

The repeated dose toxicity of esfenvalerate has been investigated in standard studiesni@ 28day dose
range finding studytwo 90 dayoral studiestwo 90 day oral neurotoxicity studies and a 21 day dermal
study), mice (one 90 day oral study) and dogs (a 1 year oral study). The results of ubdese sk
summarised in Table 30
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Table30: Summary table of animal studies on STOT RE

Species(strain), | Test substance Remarks and findings of toxicological significance | Reference
study, guideline | (purity), d ose levels
no./sexgroup
Oral Route
Rats
28 day dietary, | Esfenvalerate TG 300 ppm- 22.0 / 23.1 ma/kg bw/d Anonymous

OECD 407
Non-GLP

Rat (Wistar
HanRcc WIST
(SPF))

Guidance values:
Cat 1: C

Cat 2 3
300

87.3%9, 0, 300, 500, 70|
and 1000 ppm (in
pelleted diet)

Equivalent to 0, 22.0,
354,46.0and 44 mg/kg
bw/d in males and 0,
23.1, 39.854.0ard
46.5 mg/kg bw/din
females

10/sex/dose

#values recorded after
week of treatment

No toxicologically significant findings
500 ppm- 35.4 / 39.8 mg/kg bw/d

Clinical signs: abnormal/swaying gait and muscle
twitching

Rduced
wei ght

o]
1

C onsumpand mdy

d
1.6% in mal es

f o
(Z

700 ppm- 46.0 / 54.0 ma/kg bw/d

Mortality: 1 male died spontaneously on day 28

Clinical signs:stiff gait (1 female), ataxia (5 females),
abnormal/swaying gait and muscle twitopin

Reduced
females)a n d
females)

food
body weight

consumptio
(2Z21d

1000 ppmi 44.0/46.5 ma/kg bw/d

Mortality: 7 males died between day 7 and 12. 2 ma
had to be killed in extremis on day 11 and the lieing
male on day 12. 2 females died spontaneously on d
and 2 females died spontaneously on day 8. The

remaining 6 females were killed in extremis on day 8

Clinical signs:ataxia (all individuals)aggressive
behaviour(1 female)and vocalisation whetouched 1
female), prostration (1 female), abnormal/swaying g
and muscle twitching

Reduced food
in females)
Z 2 1 #igfémale$

Macroscopic findings: dark red discoloured lungs (4
males, 2 females); dark red discolouhgadgs and
thymus (1 male)

consumptio
a2B8.604 ibmatty, we

#values recorded & 1 weelof treatmen{deaths of
animals prevented any further measurement)

(2008) (Study
not reported
in the RAR
but provided
by industry
for the
purposes of
this report)

90-day dietary,
OECD 408

Rat (Sprague
Dawley)

Esfenvalerate TG
(purity not reported), 0
50, 150, 300, 500 ppm
(0,2.5,7.5,15.0,25.0
mg/kg/d)

30/sex/group

2.5 ma/kg bw/d
No toxicologically significant findingsd.5 ma/kg bw/d

One animal extited jerky leg movements

15.0 ma/kg bw/d

Jerky leg movements, unsteady gait

Anonymous
(1984)

RAR B.6.3.1
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Species(strain), | Test substance Remarks and findings of toxicological significance | Reference

study, guideline

(purity), d ose levels
no./sexgroup

Guidancg values:
Cat 1 CO10

Cat 2:
100

Groups treated for 7 or
13 weeks.

Slight to moderate hypertrophy of the parenchymal ¢
in the parotid salivary gland and with lower incidencé
the pituitary glands

25.0 ma/kg bw/d

Somefemales died or becanmeoribund during the
study See text belownd Table 31 for further
information.

Jerky leg movements, unsteady gait, body tremors,
hypersensitive to sounds, convulsions

The signs were usually observed from within the firs
few weeks of dosing to terminatiomthe high dose

group

Slight to moderate hypertrophy of the parenchymal g
in the parotid salivary gland and with lower incidencé
the pituitary glands.

NOAEL (taken from RAR) =50 ppm (2.5 mg/kg/d).

90-day dietary
OECD 408

Rat (Sprague
Dawley)

Guidance values:

Esfenvalerate TG
(purity not reported), O,
75, 100, 125, 300 ppm
(0,3.75, 5.0, 6.25, 15
mg/kg/d)

25/sex/group

Groups treated for 7 or

6.25 ma/kq bw and below
No toxicologically significant findings5 ma/kq bw/d

Neurological signs beginning week 10 of the study a
characterised by hyperactivity and/or abnormal limb
movements (jerky leg movements cheterised by

prolonged posterior extension, flexion, and/or elevat
of one or both hindimbs). The late onset of these sigr

Anonymous

(1987)

RAR B

.6.3.1

Cat1: CO10 13 weeks. No is atypical compared with other repeated dose studig
Cat 2: 1| microscopic evaluation| a similar dose level.
100 asno treatment related Higher absolute and relative kidney weights @ gpm.
findings were noted T ;
. Increased relative liver weights at 125 and Bpt
below 300 ppm inhe were considered to be adaptive
previous stud (reported pve.
above). NOAEL (taken from the RAR) 425 ppm (~6.25
mg/kg/d)
90-day dietary Esfenvalerate TG 3.2 ma/kq bw/d Anonymous
neurotoxicity (purity not reported, O, . : — . (200C)
.4 ma/kg bwi/c
study, OECD 424| 50, 100, 300 ppro, No toxicologically significant finding®.4 ma/kg bw/d
Rat (Sprague 3.2,6.4,20.1mg/kg/d))Reduced body weight gai RARB.6.7.1

Dawley)

Guidance vales:

Cat 1: CO10 (FOB) and motor Reduced body weight gaim@les:Z 1 9 , fénfales:

cat 2 1 activity measurements | 720.7%)

100 : (pre-dose weeks 4, 8 Re d qd i q .
and 13). educe 00 consumptio
Neurohistopathology | Abnormal gait (males and females)
was conducted at . . . .
termination. Reduction in forelimb grip strength (inates at week 4

12/sex/group

The observations
included clinical
examinations, functiona
observational battery

20.1 ma/kg bw/d

2 unscheduled deaths (males: killed early due to s&n
skin soresday 52 and day §8

Reduced bodyweigtfmales:Z 1 2 , 5 %e ma l) e

and 8; in females at week 4)

Reduction in hindlimb grip strength (in males at 4
weeks; in females 4 and 13 weeks)
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Species(strain),
study, guideline

Test substance
(purity), d ose levels
no./sexgroup

Remarks and findings of toxicological significance

Reference

Reduced footsplay (in males only, at week s 4 and 8

There were no mroscopic neurological lesions
observed at any dose léve

NOAEL (taken from the RAR) £0 ppm (3.2 mg/kg/d)
for males and 100 ppm (7.3 mg/kg/d) for females.

Rat (Sprague
Dawley) 9Gday
dietary
neurotoxicity
study, OECD 424

Guidance values:

Esfenvalerate TG
(97.3% total isomers,
86.0% as esfenvalerate
0, 40, 120, 360 ppn®O(
3.0, 8.9, 28.8 mg/kg/d)

12/sex/group

The observations
included clinical
examinations, functiona

8.9 mg/kg bw/d

Significant decrease in total activity counts (females
only) at week 2

28.8 ma/kg bw/d
Skin ulcerations (males)
Reduced body weight (males afiednales)

Forelimb grip strength significantly reduced (males g

Anonymous
(199%)

RAR B.6.7.2

Cat 1: CO10 observational battery f(famaltlas), ar;d retduce?( gase of removal from home d
Cat 2: 1|(FOB)and motor (females only) at wee
100 activity measurements | Significant decrease in total activity counts (females
(pre-dose, weeks 2, 5, § only) at week 2
and 13).
Neurohistopathology
was conducted at There were no mroscopic neurologicakkions at any
termination. dose.
NOAEL 40 ppm (3.0 mg/kg/d)
Mouse
Mouse Esfenvalerate TG Treatment related clinical signs at 500 ppm Anonymous
(B6C3F] 90-day | (purity not reportedl 0, [ (~106 mg/kg/d)included fibrillation, tremor, (198%)

dietary, OECD
408

Guidance values:
Cat 1: cO10

Cat 2
100

50, 150, 500 ppm(105,
30.5, D6 mg/kg/d)

12/sex/group.

convulsion hypersensitivity to sounds (during early
stage of the study), abnormal gait (hunched posture
unsteady gait), salivation (wWeé of the study), higher
grooming activities such as scratch and licking, lead
to higher incidence of external lesions such as alopse
scab and sore formation

Changesn clinical pathology parametenscluded
anaemia and altered plasma lipid pararseat 500
ppm.Histopathological findings at 500 ppm included
inflammatory changes in skin; reaaichanges in
lymphatic tissues, slighilcerative changes in stomack
anddecrease of fat deposition in liver and kidsey
(correlated with lower plasma lips)

NOAEL (taken from the RAR) 250 ppm (~3(®
mg/kg/d)

RAR B.6.3.2

Dog

Dog (Beagle) one
year oral, OECD
452

Esfenvalerate TG
(purity not reportedi, 0O,
25, 50, 100, 200 ppnd(
0.66, 1.28, 2.58, 5.02
mg/kg/d)

No toxicologically significantfindings.
NOEL (taken from the RAR) 200 ppm (~5 mg/kg/d)

Anonymous
(1986)

RAR B.6.3.3
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Species(strain), | Test substance Remarks and findings of toxicological significance | Reference
study, guideline | (purity), d ose levels
no./sexgroup

6/sex/group
Dermal route
Rat
Rat (Sprague Esfenvalerate TG No mortality. Anonymous

Dawley) 2kday | (purity not reporteq, O, (200M)

Clinical signs included abnormal hitichb gait in
dermal, OECD r2n59 /11;/505 o éf/%?oup animas at O125 mg/ &alisatidnin n
' females at 500 and 1000 mg/kg/d until day 3, RAR B.6.3.4
Dermal exposures werd hyperactivity at the start of dosing and then hyper
6 hours per day for 21 | reactivity at some other times in females at 1000

Guidance values: consecutive days. A | mg/kg/d.

el €080 comprehensive FOB There were no treatment related effects in the FOB
Cat 2 1]and motor activity were Increased incidences of corneal opacities were re 6
800 included in the clinical P P

atO125 mg/kg/day, probably due to séiflicted
trauma related to increased scratching rather than tg
direct systemic toxicity.

assessments.

No toxicologically significanichanges in clinical
pathology or macroscogmicroscopic pathology.

NOAEL 25 mg/kg/d

28 day dietary study in Wistar rats

A non-GLP dietary dose range finding studyWistar rats is available. Esfenvaleratas given in the diet to
Wistar (HanRcc: WIST (SPF)) satl0/sex/dose)n pelleted diet at a concentration on 0, 300, 500, 700 and
1000 ppm for 4 weeks. Cageside observatisase made daily, food consumption and body weights were
recorded weekly and, at treatment end, all animals were subjected to necpsgtamortem examination.
Between days 7 and 12 of treatment, 7 males in the top dose(gafiipppm)wvere found dead. Two males

in this group had to be killed in extremon day 11 and the remaining male on dayTi& females in the

top dose group diespontaneously on day 7 and two further females on day 8. The remaining 6 females in
this group had to be killed in extremis on day 8 for ethical reasons. At 700 pmmmaledied
spontaneously on day 28; the cause of the death could not be determirtshtiNowere reported at lower
levels.

Excitatory <c¢clinical signs such as muscle twitchi
abnormal gait and swaying gaitwas ddse pendently increased in both s
was presenn all animals at 1000 ppm, and in five females at 700 ppm. Stiff gait was noted in one female at
700 ppm, and aggressive behavigacalisation when touched was presentfémales at 1000 ppm.
Prostration was noted in one female at the top dose.

Food cawsumptionwasdoses e pendently reduced in males at doses
ppm. Mean body weights and body weight gains were-dosgpendent |y reduced in b
500 ppm.At the end of the treatment period, body weighéseneduced by 11.6% in males at 500 ppm, and

by 19.7% / 14.0% in males/females at 700 ppm. After one week of treatment, body weights were reduced by
23.6% / 21.3% in males/females at 1000 ppm (animals in this group did not survive long enough to be
weighel again).

Treatmentrelated macroscopic findings were noted at the top dose only, and consisted of dark red
discoloured lungs (four males and two females) and dar#tisedloured lungs and thymus (one male).

The NOAEL identified in the study report is B@pm (equivalent to 22.0 mg/kg bw/d in males and 23.1
mg/kg bw/d in females).
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90 day dietary study in Spragiiawley rats(1984)

Esfenvaleratevas givenin the diet toSprague Dawley derived rat80/sex/dose)at dosdevels of 0, 50,

150, 300and 500 pm for up to 13 weeksAfter seven weeks exposuyrep to 10 rats/sex/group were
randomly selected and evaluated at an interim necropsy. After 13 weeks, up to five animals/sex/group were
used for electron microscopy evaluations and the remaining animafgsddor post mortem examination.

A number of females ithe top dose group died or became moribund during the .sfudther information
on these deaths is provided below:

Table 31: 90-day dietary feeding study: incidence ofnortality 2

Week of death I (mg/kg bw/g | (mg/kg bw/g
0 2.5 7.5 15.0 25.0 0 25 7.5 15.0 25.0

Total dosed 30 30 30 30 30 30 30 30 30 30
6 - - - - - - - - - 4
7 - - - - - - - - - 1
8 (interim necropsy) 10 10 10 10 10 10 10 10 10 9
9 - - - - - - - - - 1°
11 - - - - - - - - - 1
14 1
14 (at termination® 20 20 20 19 20 20 20 20 20 14
Total no. of animal O 0 0 1 0 0 0 0 0 7
dying before schedule
necropsy

a Data collated from individuaurvival and sacrificéata
b up to 10 animals/sex killed for interim necsyp

¢ sacrificed in a moribund state
d

up to20 animals/sex killed for terminal necropsy

A total of 8 rats (7 femakein the 500 ppm group and 1 male in the 300 ppm graligd or beame
moribund during théreatment periodn the 500 ppm group, 4, 1 addemalerats died in weeks 6, 7 and 11,
respectively, and 1 female waacsificed in a moribundtatein week 9. The incidenceof death was not
increasd along the treatment periodOther than the abovene malein the 300 ppm grouplied during
week ¥ immediatey} after an accidental fall from tleage

Rats receiving 300 ppm@and above exhibited clinical signs such as jerky leg movements and unsteady gait.
The severity of these effects was dose related and the high dose group (500 ppm) showed bicdgirtcem
became hypersensitive to sounds; some had convulsions and/orTdheasiigns were usually observed from
within the first few weeks of dosing to termination in the high dose group

Body weight and food consumption decreasgephificantly in the hip dose group and males 300 ppm

This effect appeared also in other treatment groups early in the study but with time, body weight/food
consumption differences between control group and treated group values lessened. There were no consistent
haematologial changes related to treatment: decreased urine volume and concomitant increase in urine
specific gravity were noted in animals having reduced food intake. Decreased absolute mean heart weight
and increased relative mean brain weightimtop dose grougppeared to be also related to decreased body
weight.
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The only gross necropsy observation considered to be treatment related was the scab covered areas located &
the base of the tail for a few rats fed with 300 and 500 ppm leading to chronic derr@atiss. and
microscopic evaluation did not reveal any lethal morphologic alteration in the tissues of rats which died
during the study.

Microscopic examination revealed after seven and 13 weeks slight to moderate hypertrophy of the
parenchymal cells in thearotid salivary gland and with lower idence in the pituitary glands at the top two
dose levelsGross and microscopic evaluations did not reveal any lethal morphologic alterations in the
tissues of the rats found dead during this study.

A NOEL of 50 ppn (equivalent to 2.5 mg/kg bw/d) has been identified in the RAR.

90 day dietary study in Sprague Dawley r887)

This subchronic feeding study was performed in order to evaluate the effect levehérgmevious 90 day
study. Bfenvaleratavasadmixedin the diet to five groups of Sprague Dawley derived (2ésex/doseat
levels of 0, 75, 100, 125 and 300 ppm for either seven (10 rats/sex/group) or 13 (15 rats/sex/group) weeks.

Physical examinations including ophthalmology of all rats were condlattpretest and prior to sacrifice.

Tissues from the interim rats and terminal rats were preserved but not prepared, processed and examined
microscopically, since histopathological evaluatiortisfues for the previous studgvealed no treatment

related morphological changes below 300 ppm.

Treatment related clinical observations were limited to neurological signs in some high dose rats, beginning
at week 10 of the study and characterised by hyperactivity and/or abnormal limb movements (jerky leg

movemats characterised by prolonged posterior extension, flexion, and/or elevation of one or both

hindlimbs). This last observation had an overall lack of severity and persistence.

Decreased total weight gain was observed in high dose male rats during theofineeks of the studynly,
and in female ratm the125 and 300 pprgroupsthroughout the study. There were no significant differences
in food consumption between the groups.

Urinalysis, haematology, clinical chemistry and gross necropsy did notl iegatment related findings.
Higher absolute kidney weightas observedn high dose femake andhigherrelative kidney weight for

high dose male and female rats. Relative liver weiglai® significantly elevated in males receiving 125 or
300ppm groupcompared to control males. These differences were not interpreteelsigns of hepatic
toxicity because the differences were slight and could be attributed to differences in liver glycogen and/or fat
levels or enzymatic induction.

A NOEL of 125ppm (equiglent to 6.25 mg/kg bw/d) has been identified in the RAR, base@urmlogical
clinical signs or kidney weigtgffects.

Subchronic oral neurotoxicity study in rg2000c)

Groups of Sprague Dawley rats2/sex/dosejvere fed diet containing 0, 50, 100 300 ppm esfenvalerate
for 13 weeksA standard functional observation battery was conducted on wieels -1, 4, 8 and 13.

Unscheduled deaths, considered to be treatnedaiied, occurred among males at 300 ppm. Two were killed
prior to the schedule® month termination because of the presence of serious skin sores, one on day 52 and
the other on day 88.

Adverse effects on body weight, body weight gains and food consumption were observed in males at 100
and 300 ppm, and females at 300 ppm. At teatndm, body weights were 12.5% lower than controls in
males, and 10% lower than controls in females (although the effect in females was not statistically
significant).

Treatmentrelated clinical signs consisted dfreormal gait whichwas observed in athales and females at
300 ppm(mean onset days 3/4yhich correlated with observations made in the FOB (as described below).
Identical observations were made in the earlier esfenvaleradaydfepeated dose toxicisfudyat didary
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concentrations of 30ppm and in aresfenvalerate multigeneration reproductive toxicity studpdrted in

the RAR. Additionally, at 300 ppm there was an increased incidence of skin sores, affecting 6 out of the 12
males; as stated above, for 2 males the wounds were so flaaetke animals were killed prematurely.
Possibly the skin lesions were related to dermal contact with test substance in theadigh the use of
pelleted diet will have minimised dermal contact.

The key FOB findingsonsisted ofabnormal gait, redtions in forelimb and hindlimb grip strength and a
decrease in footsplay. In the open field assessment a number of males and females at 300 ppm were observec
with abnormal gait (dragging, hopping) at the 4, 8 and 13 week FOB. Treatteted reductionsn

forelimb grip strength were observed in males at 100 and 300 ppm. Among females, forelimb grip strength
was statistically significantly reduced in comparison with controls at week 4, but this difference can not be
conclusively attributed to treatment te control value appeared to be unusually high. Treatreéated
reductions in hindlimb grip strength were observed at 300 ppm in both males and females. Footsplay was
reduced at 300 ppm, only among males.

The motor activity assessment revealed margmeatmentrelated effect in maleat 300 ppm, only at week

8. The normal pattern of declining motor activity over the 60 minute observation period was less pronounced
than observed in the control group, with the number of movements being significardlysiet for the's

10 minute interval and when analysed as total number of movements over the 60 minute observation period.
The duration of movements for males at 300 ppm at week 8 was also increased towards the end of the
observation period, although ssdital significance was not achieved.

There were no treatment related macroscopic necropsy findings. The microscopic examination of the
nervous system tissues did not reveal any treatnedatied changes.

In the RAR,NOAELSs of 50 ppm (intake of about 3n2g/kg/day) for males and 100 ppm (intake of about 7.3
mg/kg/day) for females were identified.

Subchronic dietary neurotoxicity study in Sprague Dawley(899c)

SpragueDawley (CD) ratg12/sex/dosejverefed diet containing esfenvalerate at dose lkewé0, 40, 120

or 360 ppm (groups 1 to 4 respectivefgy 13 weeks A functional observational battery (FOB) both
gualitative and quantitativiegrip strength and hindlimb splagnd motor activity test were performed prior

to treatment initiation and dimg weeks 2, 5, 9 and 13, and an ophthalmological examination was conducted
prestudy and during week 13.

At study completionfive rats/sex/group were given a whdledy perfusion (with brain dimensions later
measured) and those animals in the contraod ahigh dose groups subsequently underwent a
neuropathological examination. Various peripheral nerves, parts of the brain andds@iiated organs,
parts of the spinal cord and muscles were examined.

There were no treatment related mortalities. THg dimical signs attributed to treatment were observed in a
small number of 360 ppm group males, which showed Ilesions/scabbing at the
inguinal/sacral/urogenital/scrotal regions.

The body weight of the 360 ppm males and females were significantly reduocedttout the treatment
period. For males in the 120 ppm group, dases, occasionally significantere also observed, while
females of this dose group showed values slightly lower than the control group without statistical
significance. No significantitlerences were observed between the control and the 40 ppm groups.

Males and females in the 3@pm group showed a significadécrease in food intake during the first week

of treatment. Other differences noted (a significant decrease for the 120 ppesféora days 50 to 57 and
significant increases for the 40 ppm males and females from days 71 to 78 and 78 to 85) were ctmsidered
be of no toxicological significance.

At the week 2 FOB, the forelimb grip strength was significantly decreased for malésnaales in the 360
ppm group. In addition, the ease of removal from the home cage was significantly reduced for the 360 ppm
females at this assessment. No significant differences were noted for the subsequent testing occasions.
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At the week 2 motor actity assessment, females in the 120 and 360 ppm groups showed a significant
(P<0.05 or P<0.01) decrease in total activity counts when compared to the control and treated groups.

There were no ocular changes considered related to treaffiteme were no @iss or histopathological
changes attributed to treatment. A few males in the 360 ppm groups showed skin ulcerations. There were no
significant differences in brain measurements (weight, length or width) between the control and treated
groups.

A NOAEL of 40 ppm(intake of 3.0mg/kg/day)was identified in the RAR.

90 day dietary study in mice

This study was performed to evaluate the subacute toxicity of esfenvalerate and to compare its toxicity with
fenvaleraté. Groups of B6C3F1 micd2/sex/dosewere fed dets containing 0, 50, 150 or 500 ppm
esfenvaleratéor 90 days.An additional group of 12 male and 12 femailee was fedliet containing 2000

ppm fenvaleratgin order to comparéhe two substances, this study velsignedso that the diets for both
compunds contained the same concentration of the active isoragr. (A

The highest dose of esfenvalerate (500 ppm) was equivalent to 106 mg/kg bw/d in males and 113 mg/kg
bw/d in females)No deatls occurredn any group. The followinglinical signsof toxicity were observed in

mice receiving 500 pprasfenvaleratefibrillation, tremor, convulsion, hypersensitivity to sounds (during

early stage of the study), abnormal gait (hunched posture and unsteady gait), salivation (week 1 of the study),
higher groomingactivities such as scratch and lickiramd ahigher incidence of external lesions such as
alopecia, scab and sore formatidine skin lesions were frequently seen in ngégaibiting scratcling and

licking behavior,and it was considered that the lesioreravdue to the highémtensity of this behavioudn

relation to the skin lesions, the reactive changes in lymphatic tissues were observed in both sexes as well as
increased neutrophil ratio (+125 % in males and +77 % in femadesving 500 ppm esfenwhte with no

statistical significance) in hematology.

In the animals receiving 500 ppm esfenvaleratdepression of body weight gain was noted for mates (

%) and females-85 %). Water intake was decreased in males and females in the early stagdiruj

period but increased thereaftEffects werealsonoted on parameters of urinalysis, haematologyclinatal
chemistry. Effects on urinalysiparameters includesignificantly lower pH, elevated protein andt&ne in

males; gynificantly increasd ketones, bilirubin, urobilinogen concentrations and specific gravity in females.
The effects orhaematology includedecreased erythrocyte countdl % in males anéb % in females),
haemoglobin concentratiorl{l % in males aneB % in females) and kanatocrit values-10 % in males

and-7 % in females), with slight changes in MCFK @) and MCHC {2 %) in femalesThese findings
indicate a mild anaemid&ffects on clinical biochemistry includegignificantly decreased concentration of

total protein {15 % in males anét% in females), glucose31 % in males andl7% in females), cholesterol

(-40 % in males ane1 % in females), triglyceride§4 % in males aneb6% in females) and phospholipid

(-33 % in males and32% in females) as well as signifitadecrease in albuminl6 %) in males and
significant but slight increases in lactate dehydrogenase activity (+41 %), glutamic pyruvic transaminase
activity (+69 %) and blood urea nitrogen concentration (+33 %) in females. Besides, leucine aminopeptidase
activity was decreased in both sexd$ (% for both sexes).

At 500 ppm esfenvalerate somganges in organ weightvere notedhigher absolute (+15 % in males and
+55 % in females) and relative (+37 % in males and +77 % in females) salivary gland weig/laisserved
in both sexes withoutistopathological changes. decreasén absolute liver weight-£2 % in males aneb

% in females) was observed and might be related to the decreased body weight gain.

Compounerelated histopathological changesthe liver and kidneyconsisted oflecreases itheincidence
of diffuse cytoplasmic vacuolation in the liver in both sexesaddcrease ithe incidence of cytoplasmic
vacuolation in tubular epithelium of kidneys in males. By histochemistry of both tissildRe(@O stain),
the vacuolations proved to be fatty depositions in the cytoplasm of ¢ailer than the above,

1 Fenvalerate is an insecticide. It is a mixture of four optical isomers, one of which is esfenvalerate. Fenvalerate consists
of approximately 23% esfenvalerate.
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extramedullary hematopoiesis in the spleen were observed in two females, but the incigeacery low.
Limited ucerative changes such asucosal erosion, mucosal ulcer and gastritis were observéigein
stomachs o#t males.

Higher liver and spleen weight were observed in mice receiving 200Geppralerateand were considered
to be related to granulomatous changes observed in the livespdeeh; the absolute liver weight was
decreased in mice receiving 500pmsfenvaleratgprobably related to the decreased body weight gain;
higher salivary gland weight was seen in besfenvalerat®00 ppm andenvalerate2000 ppm groups, but
there were a indicatiors of any histopathological change.

Compounérelated histopathological changes were observéleifiver, spleen, lymph nodes, thymus, skin,
kidney and stomach. They were divided into five categories: 1) microgranulomatous changes irldiaer, sp

and lymph nodes (only observed in mice receiving 2000 fgovaleratg 2) inflammatory changes in skin

(in both high dose compounds); 3) reactive changes in lymphatic tissues (both high dose compounds); 4)
ulcerative changes in stomach (slight efieca few male receiving 500 ppesfenvalerafe and 5) decrease

of fat deposition in liver and kidney (both high dose compounds).

The principal difference between the toxicity of fenvalerate and esfenvalerate was granuloma formation
observed in mice reogng fenvalerate at 2000 ppfmicrogranulomatous changegere observedn the

liver, spleen and lymph nodesThe granuloma formation has been studied with four chiral isomers of
fenvalerate using B6C3F1 mice and was considered to be dependent on theafdhie Ba-isomer within

the test chemicals. In accordance with this conclusion, the microgranulomatous changes were not observed
in any tissues of mice treatedgth esfenvalerate which has a very low content @fifomer (less than 5%).

Reduced ducine aminopeptidase activity was observed only in mice receiving 500 ggfanvalerate
Another difference between the two compounds was the ulcerative changes in glandular stomach in the 500
ppm group oksfenvaleratebut with a low toxicological significamc

It was concluded that there were no remarkable toxicological difference between mice fesfevitlalerate
andfenvaleratefor three months except the granulofoemation and higher leucine aminopeptidase activity
observed only in mice receivirfgnvakrate The NOAEL for esfenvalerate was considered to be 150 ppm
for both males and females (intakes of ~30.5 and 36.5 mg/kg/day, respectively).

One Year Oral Study in Dogs

Esfenvaleratewas administered to Beagle do{ff/sex/dose)in the diet over a pesdl of one year at
concentratiosn of 0, 25, 50, 100 and 200 ppm.

No signs of toxicity were observed during the study and there were no mortalities. There were no treatment
related effects on mean body weight, mean food consumption, ophthalmic examioajam,weights,
macroscopic and microscopic findings. Differences noted between treated and control animals in clinical
pathology parameters were considered to be normal biological variations, not important toxicologically, and
not related to treatment (irganic phosphorus, lactate dehydrogenase, total bilirubin and reticulocyte count).

The NOEL was 200 ppm, equivalent to approximately 5 mg/kg/day, the highest dose tested in the study

21 day dermal study in rats

SpragueDawley raty10/sex/dosejvere exposa to dermal doses of 0, 25, 125, 500 and 1000 mg/Kdayw

of esfenvaleratéor 21 days.Standard investigations (in accordance with the guideline) were conducted. A
comprehensivéunctional observation battery (FOB) and motor activity measurements wedaated on all
animals prior to exposure and during week 3.

There were no treatment related deatleatmentelated clinical signs were observed at 125 mg/kg/day and
above. During the s1 week, abnormal hind limb gait was observed in all animals in5®@ and
1000mg/kg/day groups, and in 50% of males and all females in thenfy@#&y/day group. This observation

was consistent with oral toxicity studies conducted with esfenvalerate. Vocalisation was reported for most
females at 500 and 1000g/kg/day, pedominantly during the first 3 days of dosing. Additionally, at 1000
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mg/kg/day, most females exhibited hyperactivity at the start of the study and hyperreactivity at other times.
Vocalisation, hyperactivity and hyperreactivity may be secondary to thesakory stimulation previously
reported in both humans and animals, rather than due to direct systemic toxicity.

The application site irritation assessments did not detect any treawteet local irritation. However, the
incidence of probably selfflicted superficial wounds to the shoulder and forelimb areas was higher in the
esfenvalerat¢reated groups, likely to be a response to transient local itching and/or tingling sensations
which are a known effect of pyrethroids.

The FOB did not reveal anyeatmentrelated effects. However, the motor activity assessment at week 3
showed increased activity in comparison with baseline and control activity levels, measured as duration of
movements and number of movements during the 60 min observation peniaag females at 500 and

1000 mg/kg/day. The increased activity may be secondary to skin sensory stimulation since motor activity
was not increased in females in either thed@9 or acuteeurotoxicity studies in rats. Activity, measured as
duration of moements, was also increased at 125 mg/kg/day, but this is not considered to be treatment
related because the change from the baseline measurement was marginal.

There were no treatmentlated adverse effects on bodyweight or food consumption.

The ophthalmecopy examination revealed increased incidences of corneal opacities at 125 mg/kg/day and
above, probably due to séifflicted trauma related to increased scratching rather that to systemic toxicity.

There were no treatment related haematology or clinfeemistry findings.

There were no organ weight differences, macroscopic or microscopic pathology findings that could be
attributed to treatment.

A NOAEL of 25 mg/kg bw/d was identified in the RAR.

Table32 Summary table of huan data on STOT RE

There are no relevant data in humans.

Table33: Summary table of other studies relevant for STOT RE
There are no other studies relevant for STOT RE.

10.12.1Short summary and overall relevance of the provided informatia on specific target
organ toxicity i repeated exposure

The repeated dose toxicity of esfenvalerate has been investigated by the oral route in rats, mice and dogs, and
by the dermal route in rats.

Oral routei rats

Two subchronic toxicity and two repedtelose neurotoxicity studies (all 90 days in duration) have been
conducted via the oral route in rats. A 2 year carcinogenicity study is also available, reported in Section 10.9.

In thesubchronic and neuorotoxicity studissgnificantand severe signd toxicity were observeat doses
relevant for c¢l assi f i Dosearelaehreurplogica effects @erelobserveciigdilk g b w
the studies, and included jerky leg movements, unsteady gait, body tremors, hypersensitivity to sounds,
convulsions andeduced grip sength. Neurologicakffects became apparent gasesO 15 mg/kg bw/d.

However, lstopathological examinations did not reveal any evidence of significant damage to the nervous
system.

In a four week dose range finding studywistar ratsall animals (mads and females) in the top dose group
(44.0 / 46.5 mg/kg bw/d) diear were killed in extremis by day 12 of treatmedhe male died at the second
highest doseThe cause of death of these animals is not clear. Deaths were also repantedahthe
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subchionic studiesin this studyconducted in Spragti@awley rats6 female died and 1 became moribund
in the top dose group (25.0 mg/kg bw/d) 1 and 1 fematedied at weeks 6, 7 and 11 respectively. The
moribund female was killed in week 9. Gross andrasicopic evaluations did not reveal the cause of death
although convulsions were noted in the animals that subsequentlyNdietdeatmentelated deaths were
reported in males in this study.

In one of the 90 day studies (Anonymous, 2000c), two maldsitop dose group (20.1 mg/kg bw/d) were
killed before the end of the study due to the presence of serious skinNmm@her deaths occurred in this
study.

No deaths occurreith a 90 dayneurotoxicity study Wwich employeda higher top dos€28.8 mg/kgbw/d)
than the 90 day study in which deaths were seen. No deatheredn a 90 day study with a top dose of 15
mg/kg bw/d.

Treatmentrelated reductions in food consumption, body weight gain and b@ilyhts werereported in

more than one study, howevgpecific detail on these effects was generally lacking in the DAR. Ir®0ne
daystudy, body weights were 12.5% and 10% lower in males and females respectively at the top dose (20.1
mg/kg bw/d) at study terminatiom the 2 year study, body weights wessgluced in top dose (18.5 mg/kg

bw/d) males only (mean body weights were 9.7% lower than controls at study termination).

None of the other toxicologicdindings seen in the studieare considered to be indicative of significant
toxicity in the context oftonsideration of STOT REThese included organ weight changes without any
histopathological correlates, skin lesions secondary to paraestasianincreased incidence of agelated
spinal cord radiculoneuropatiyithin the historical control ranga the 2year rat study

Oral routei mice

A 90 day repeated dose toxicity stualyd an 18 month carcinogenicity study axilable in mice via the

oral route No treatmentelated effects were observed at doses relevant for classificatiom 90 day stud

In the carcinogenicity study, all mice at the top df®3 mg/kg bw/dwere sacrificed by day 58 due to
excessive selfrauma/mutilation. A large number of mice were also sacrificed early in the other dose group
used in the study (4.29 mg/kg bwi/delevant for classification) due to seatiutilation. The mutilation was
considered to be secondary to sensory nerve stimulation following dermal contact with the diet which
contained powdered test substance, and not a specific toxic effect following expagheeoral route.

Oral route- dogs

No treatmentelated effects were observed in dogs following oral administrafi@imses up to 5.02 mg/kg
bw/d esfenvalerate for one year.

Dermal route- rats

Dermal exposure to esfenvalerate in the rat at a dostsO 125 mg/kg/day for 21 days elicited systemic
toxicity, observed aabnormal hind limb gait in both genders during tfteviek of treatment. Additionally,
increased incidences of corneal opacities were reportétat mg/kg/day and aboveelievedto bedue to
selfinflicted trauma related to increased scratching rather than to direct systemic toxicity. At higher
exposure levels, vocalisation, hyperactivity and hyperreactivity were present as a respofsavadeeate
treatment. There were no avsigns of skin irritation at thapplication sites.

10.12.2Comparison with the CLP criteria

In mice and dogs, no significant signs of toxicity were observed at doses relevant for classification.
Therefore, only the rat data is compared with the CLP criterielassification purposes.

Ratsi Oral Route
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The treatmentelated neurological effects observed in repeated dose toxicity stuaitgee oral routevere

typical of those observed after acute exposure. There were no significant heuropathologipes elmah

there was no increase in the incidence or severity of neurological effects with time in short term and chronic
studies. The neurological effects in the rat wgeeerallyobserved at dose ldves O15 mg/ kg/ d
dose).

Where the same target organ toxicity of similar severity is observed after single and repeated exposure to a
similar dose, it may be concluded that the toxicity is essentially an acute (i.e. single exposure) effect with no
accumulation or exacerbation of the toxicity with repeated expdB@EA Guidance on the Application of

the CLP Criteria2017) Therefore, it is concluded that the neurological effects seen in the repeated dose
studies do not waant classification folSTOT RE, as they are already covebgdhe classification for acute

toxicity (Acute Tox 3; H301)

However, deaths were observed in a 28 day stullgofhymous, 2008Wistar rats) and a 90 day study
(Anonymous, 1984SpragueDawley rats). In the 28 day studgll animals in the top dose groufDQ0 ppm,
equivalent t044.0 and 44.5 mg/kg bw/d in males and females respectively) had died or were killed in
extremis by day 120ne male also died at the next highest dose group, on dain2Be 90 day stug 7

females died in the top dose group (25 mg/kg bw/d). 4, 1, 1 females died after 6, 7 and 11 weeks of
treatmentrespectivelyplus 1 female was found in a moribund condition and killed in wed@k®.cause of

the deaths was not determined during the staltiiough convulsions were noted in the animals that
subsequently diedn both of these studies, thikeaths occurred too late to be considered to be an acute
effect. Il ndeed, in the acute oral toxici(theglDst udy,
was 88.5 mg/kg bw in both sexes).

It is not clear why deaths were not seen in other repeated dose studies at similar or even higher doses in the
same strain of rats. For example, deathsr convulsionsvere observed at the highest doses of (36 (28

mg/kg/d) in a 9&day neurotoxicity studyAnonymous 1992) and among adult animals at 350 ppm-g&2

mg/kg/d) in the Zgeneration reproduction studfr{onymous 1994, reported in the RAR In addition, no
treatment related mortality was obsensd100 ppm in the-g2ear study, where the achieved intake during

the first 3 months of the study ranged from 32.4 (week 1) to 18.8 (week 13) mg/kg/d for males and 33.4
(week 1) to 22.3 (week 13) mg/kg/d for femalas@gnymous 201 1).

The applicanhas ommented that the mean achieved intake at 500 ppm in the 90 day study (Anonymous,
1984) has been underestimated, because ith@asd on a standard conversion factor of 20 (ppm to
mg/kg/d). The applicant has calculated the average achieved intake ofsf@na0® ppm to be 34.2 mg/kg

bw/d, using body weight data and food consumption data from the study report, and argues that this is
reasonably | ose to the acute dose | evlhedysotethathedeadagimalset h al
in the 90-day studyshowed tremors and convulsions prior to their deaths, indictiatghe deaths were
caused bythe neurologicaleffects of esfenvalerate The applicant argues that thdeaths occurred
sporadically andhattherewasno temporal trend in the pattern of mortality that suggests a cumulative effect

of repeated dosing; indeed it is well known that lethality from pyrethroid intoxication ibuadili to
overwhelming acute neurological effecthe applicant concludes that the deaths seen in the repeated dose
studies are already covered by the classification for acute toxicity (Acute Tox 3; H301).

However, the dossier submitter notes that deaticsirredup to day 12 in the 28ay study (Anonymous,

2008) and between weekslé in the 96day study (Anonymous, 1984)n the opinion of the dossier
submitter, these timings are consistent with a repeated dose effect, rather than acute toxicitye theref
classification with STOIRE is proposedDeaths occurring at 44.0 / 44.5 mg/kg bw/d in a 28 day study, and
at34mg/ kg bw/ d in a 90 day study, support classific

Ratsi dermal route

In a 2tday dermal toxicity study in rats, abnormal hind limb gait typical of that seen in acute oral
(neuro)toxicity studies was observddur i ng t he first week at 0125 mg/ k
the study. Whilst this dose level is lower than the NOAEL (500 mg/kg bw) in the acute dermal toxicity study

in rats, there were no other systemic neurological signs in thdaydermalstudy and this isolated
neurological finding is considered not be of sufficient severity to warrant STOT RE classification.
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Vocalisation, hyperactivity, hyperreactivity and increased motor activity from 500 mg/kg/d were probably
secondary tekin sensorgtimulation (paraesthesia), rather than due to direct systemic toxicity.

10.12.3Conclusion on classification and labelling for STOT RE

In a 90 day repeated dose toxicity stwily the oral routedeathsoccurredin femaleratsat 25 mg/kg bw/d.
On this basisglassification inSTOT-RE Cat 2is proposed

STOTRE Categoy 2, H373; May cause damage to organs through prolonged or repeated exposuhre

10.13 Aspiration hazard
Not evaluated in this report.

11 EVALUATION OF ENVIRONMENTAL HAZARDS

Esfenvalerate is an insecticidatti@e substance considered under Directive 91/414/EEC (subsequently
Regulation 1107/2009) for representative use as a foliar insecticide to control a range of insects in spring and
winter cereals, potatoes, and spring and winter oilseed rape. Availablenemental fate and ecotoxicology

studies have been considered and summarised in the revised Renewal Assessment Report, June 2014
(volume 3, annex B.8: Environmental fate and behaviour and volume 3, annex B.9: Ecotoxicology). The
outcome of the pesticidespr review and agreed endpoints from this process are summarised in the EFSA
conclusion (EFSA Journal 2104;12(11):3873).

The key information pertinent to determining the environmental hazard classification for esfenvalerate is
presented below. Unless othése stated, these studies were conducted in accordance with GLP and the
validity criteria of the respective test guideline, if applicable. Full robust summaries of these studies are
presented in Annex 1 to this dossier. Further information on the parérérevironmental degradates are
presented in Annex 3 of this dossier.

Some of the environmental studies were conducted using fenvalerate as the test substance. Fenvalerate
[ ( U-RS&anoe3-phenoxybenzyl (2RS3-(4-chlorophenyBl3-methylbutyrate (CAS; 516388-1)] is a

mixture of four optical isomers, one of which is esfeavate ((SX-cyane3-phenoxybenzy(S)-2-(4-
chlorophenyl)3-methylbutyrate), present at approximately 23%. These studies have been imclodses

where equivalent esfenvalerate datrenot availableat the timeof the original evaluatignhowever they

are largely supporting information and none of the critical endpoints relate to fenvalerate

Esfenvalerate is hydrolytically stable under acidic conditions, but degrades under neutral and alkaline
conditions to primary degradates, with low volatilisati@egradation was also observed under photolytic
conditions to primary degradates, with low volatilisation. Esfenvalerate was found to not be readily
biodegradable. Degradation was observed in natural water/sediment systems, mainly in the sediment phase,
to primary degradates. Degradation of esfenvalerate under photolytic conditions was calculated using the
GCSOLAR programme as < 1.4 days.

Under hydrolytic conditions, &nvalerate was rapidly converted to itSaR-isomer under neutral and
alkaline conditims to a 1:1 ratio, and remained at almost the same ratio for the entire incubatiommipaitiod
tested temperatureslowever, no isomerisation was observed under acidic and/or photolytic conditions.

11.1 Rapid degradability of organic substances
Table34: Summary of relevant information on rapid degradability

Method Results Remarks Reference
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Method Results Remarks Reference

Aquatic hydrolysis, | pH 4: stable. Valid i study performed to GLP. | Graham R., Gilbert J.
performed according| pH 7: 427.7 days at 20°C | All calculated degradation rates | (2012)

to: (1%t order). are for the sum of esfenvalerate | LLM -0068

OECD guideline 111| pH 9: 5.3 days at®C and the ZaRisomer RAR B.8.4.1

(April 2004)

(1%t order).

Test substance:
[PhenoxyphenytC]-
esfenvalerate (purity: 99.3%,
optical purity 98.7%)
[Chlorophenyi*“C]-esfenvalerte
(purity: 99.8%, optical purity
99.1%)

Aquatic photolysis,
performed according
to:

OECD guideline 316
(October 2008)

DTso: 2 days

(Chi? error = 9.51)

5.5% volatilisation at 30
days.

Quantum yield for
esknvalerate was
determined to be 0.016 &t
>290 nm.

Valid 7 study performed to GLP
Xenon lamp, 50°N, equivalent to
UK/US summer sunlight.
Esfenvalerate was not isomerise
under irradiation.

Dark controls showed no
significant degradation.

Test substance:
[PhenoxyphenytC]-
esfenvalerate (specific activity
10.84 MBg/mg, radiochemical
purity 99.3%)
[Chlorophenyi'“C]-esfenvalerate
(specific activity 10.22 MBg/mg,
radiochemical purity 99.8%)

Graham R., Dove R.
(2012)

LLM -0065

RAR B.8.4.2

Esfenvalerate:
Calculation of
aqueous photolysis
rates in near surface
water at north
latitudes 10° and 809
using GCSOLAR
programme

The calculated photolytic
half-lives of esfenvalerate
were 1.28 to 1.36 days at
latitudes of 30, 40 and 50°
in summer.

Not GLP1 calculatian only.

Suzuki Y., T. Fujisawa T.

Katagi T. (2012)
LLM-0103
RAR B.2.9.2

Ready
biodegradation
screening, performeq
according to: OECD
guideline 301B
(revised 1992)

Esfenvalerate is considere
not ready biodegradable,
with 0% degraded by 28
days.

Valid 7 study performed to GLP.
Performed at 22 + 2°C.

Test substance purity stated to b
100% esfenvalerate.

Graham R., Flenley A.
(2011)

LLM -0058

RAR B.8.4.3

Degradation and fatg
in simulated
water/sediment
systemdor up to 1@
days, performed
according toUK
guideline for conduct
of biodegradability
tests on pesticides in
natural sediment
water systems,
kinetic modelling
subsequently
performed according
to FOCUS guidance
(2006)

DTso= 25.3 to 30.7 days
(total system, normalised t
20°C).

3.2% 10 5.2%
minerdisation after 100
days.

DTgo=216.9 to 263.3 dayq
(total system at 10°C).

Valid i study performed to GLP.
Test substance:
[Chlorophenyi'‘Cl-esfenvalerate
(>97.5% radiochemical purity,
164 pCi/mg specific activity)

Lewis C. (1995)
LLM -0040

and Jarvis T,.Mamouni A.

(2011c)
LLM -0059
RAR B.8.4.4
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11.1.1 Ready biodegradability

A new study (Graham and Fenley, 2011, LI0@58) was submitted on the ready biodegradability of
esfenvalerate during the EU review. The study followed the OECD guideline 301b (revisecni®9%23s
conducted to GLPUK activated sewage sludges collected from a sewage treatment works and added to a
buffered mineral medium. Esfenvalerate was then added to give a nominal concentratiomgafakbon/L.

Five additional vessels were also pmeygh two reference substance control vessels containing sodium
benzoate, two blank control vessels containing only the buffer medium and a single toxicity control vessel
containing both the esfenvalerate and sodium benzoate.

The test system was incubated22 + 2°C in the dark. Trap analysis for evolved.®@@s performed at
regular intervals (10 sample intervals in total) for up to 28 days after treatment. The theoretical yield of CO
from the vessels was calculated and the cumulative values for thaihetiree, reference substance and
toxicity control vessels were corrected against the blank controls.

The theoretical yield of wlved CQ from esfenvalerate was 0% at 28 daltence, esfenvalerate was
consideregasbei ng cl assi fi edadaasbldenbo.t readily biodegr

11.1.2 BODs/COD

No information submitted.

11.1.3 Hydrolysis

A new study (Graham and Gilbert, 2012, LED068) was submitted on the hydrolysis of esfenvalerate in
buffered solutions for the EU review. The study followed the OECD guideline 111 (April 2004) and was
conducted to GLP. A summery is provided below, with a robust summary provided in the Annex 1 to
dossier.

A tier | test was performed at 50°C with sterile buffer solutions at pH 4, pH 7 ar{d ygihg two
radiolabelled forms of esfenvalerate. Esfenvalenats found to be hydrolytically stable at pH 4, however at
pH 7 and pH 9, > 10% hydrolysis occurred after five days, triggering # degueous hydrolysis test for
pH 7and pH 9. In the Tier Il test, buffer solutions were incubated at pH 7 at 40, 5Q%hargdat pH 9 at
25, 40 and 50°C in the dark for up to 32 days

Mean mass balances were in the range Ba.@34.2%AR (applied radioactivityfor all sampling points and
all tier Il incubation temperatures at pH 4, 7 andSgrility and pH (within = 2)of the samples were
maintained during the study period.

Two major hydrolytic degradates were CPIA and PBald, which were formedester cleavage of
esfenvalerate. CPIA was observed at maximum levels in the range of 41.6% to 93.4% AR and PBald was
observe at maximum levels of 36.0% to 90.9% AR.

The incubations at higher temperatures at pH 7 (50 and 60°C) resulthé idegradataCONH,-Fen
exceeding 109AR. The maximum levels observed were in the range of 10.1 to 11.1%JAdRer alkaline
conditions,CONHx-Fen further degraded teghenoxymandelic acid and CREarboxamide across all three
temperature ranges. The degradaihenoxymandelic acidias observed at maximum levels in the range of
8.6% to 11.3% AR andPIA-carboxamide was observed at maximum lésdn the range of 10.2% to
12.2%AR. All other degradates including PBacid and PBCN accounted for less thaARO¥roughout
the study

Chiral analysis of samples also showed that esfenvalerate was rapidly convertedsadritsoner under
neutral and l&aline conditions to a 1:1 ratio, and remained at almost the same ratio for the entire incubation
period at all tested temperaturesll calculated degradation rates are for the sum of esfenvalerate and the
2aRisomer.
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The activation energy values for drplysis at pH 7 and 9 were calcigd to be 98.6 kJ/mol and
103.3kJ/mol, respectivelyThe DTso values at pH 7 and pH 9 ranged from 3.3 to 427.7 days and 2.7 hours to
5.3days, respectively.

11.1.4 Other convincing scientific evidence

No information provided

11.1.4.1Field investigations and monitoring data (if relevant for C&L)
No information provided.

11.1.4.2Inherent and enhancedreadybiodegradability tests
No information provided.

11.1.4.3Water, water-sediment and sil degradation data(including simulation studies)

Two water ediment studies (Takahashi and Oshima, 1988, 1004 and Lewis, 1995, LLNM040) were
submitted on the degradation of esfenvalerate in watediment systems during the EU review. One study
(Takahashi and Oshima, 1988, LED024) was not conducted to akiyown guidelines and pi@ated GLP.

As this study does not meet current data requirements, is has not been summarised in this dossier. The
second study (Lewis, 1995) was conducted to the propdasi€d Guidelines for the conduct of
biodegradability tests oregticides in natural sedimenivater systemm and was conducted to GLP. A kinetic
assessment (Jarvis and Mamouni, 2011, EQOA9) was performed in accordance FOCUS (2006) guidance

on the data generated from both studies and submitted during the EU @©nigwhe data from the Lewis

(1995, LLM-0040) has been reported in this dossier. Both studies were considered acceptable during the EU
review.

Esfenvalerate was observed to dissipate rapidly to the sediment layer and degradesadiatart systems
to several degradation products.

Summaries of the two studies are presented below, with robust summaries presented in Annex 1 of this
dossier.

Study 1(Lewis, 1995 LLM-0040

The degradation of esfenvalerate was investigated in two aquatic systems usingiolabeted form of
esfenvalerate. The systems were set up with natural sediment and associated waters,fraeda@Qvas
bubbled gently into the water layeuitable traps for collecting volatile compounds were connected to the
system The systems wereqjuilibrated for up to 76 days, before esfenvalerate was applied to the water layer.
Samples were incubated for up to 100 days at 10°C in the dark.

At nine appropriate time pointduplicate flasks were taken and the water and sediment sepdilzadate

layer was partitioned with dichloromethane concentrated to dryness amdstiuted in methanol. The
sediment was extracted with acetone, and then extracted by Soxhlet. The resulting extract was acidified,
partitioned with dichloromethane, then concatdgd to dryness and -oenstituted in methanol.
Radioactivites in the aqueous and combined organic phes® surface wateas well aghe radioactivity

from thesediment were determined by LSEVolved volatile radiolabelled material was also colledted
analysis at the same sampling intervals and the radioactivity was determined bynLi&gth systems
esfenvalerate and its degradation products were determined by TLH{PaGH

Recoveries in the two systems were 89048 98.51% of applied radioactiyit The lower recoveries at 0.25
to 14 days were attributed to loss of radioactivity on dip tubes and probes.

In two watersediment systemgsfenvalerate dissipated very rapidly from the water phase (first order DT
5.3 to 8.9 days, not taking into codesration that >50% esfenvalerate had already partitioned into prior to the
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t=0 sampling point)). This was due to both partitioning into sediment and to degraéatidsoth aquatic
systems after 100 days, water contained mainly CPIA #@®48% AR) with small amounts of esfenvalerate
(2.6 to 3.4% AR) and sediments contained mainly esfenvaleratéo(&6 27% AR) with only small
amounts of CPIA (4% to 5.4% AR). A number of minor degradation products were also produced but in
relatively small amounts. LoveVels of volatile radioactivity were evolveghe of the components probably
beingcarbon dioxide. Low levels of bound residues were formed

Study2 (Jarvis and Mamouni, 2011LM-0059

A kinetic reevaluation of the water sediment studiess undertakefiTakahashi and Oshima, 1988, LEM
0024 and Lewis, 1995, LLMd040)in accordance with FOCUS kinetics guidance (2006). The first study
(Takahashi & Oshima, 1988, LLIA024) was not performed to current guidance and does not meet the data
requirements. Therefothe results from this study have not been summarised.

The assessment on vi sual and errsrt veas unsldrtakensihg tHei t |
recommendations of FOCUS kinetics guidance (2006). Kinetic modelling was performed using KinGUI
version 2.0.

In the overall water/sediment systems at 10°Cfits¢ order DTsp and DTy values ranged from 65.3 to
79.3days, and 216.9 to 263.3 days, respectively, demonstrating significant degradation even in the sediment
phase. The Dg values (normalised to 20°C) ranged from 25.3 to 30.7 days.

11.1.4.4Photochemical degadation

Two new studies (Graham and Dove, 2012, -0065 and Suzuki, Fujisawa and Katagi, 2012, |-0003)

were submitted on the aqueous photolysis of esfenvalerate in buffered solutions during the EU review. One
study followed the OECD guideline 316 (Oots 2008) and was conducted to GLP (Graham and Dove,
2012). The second study (Suzuki, Fujisawa and Katagi, 2012,-0108) was a calculation based on the
results from the first study, therefore GLP does not apply. Summaries of the studies are providedtbelo
robust summaries provided in the Annex 1 of this dossier.

Study 1 (Graham and Dove, 2012 M-0065

The aqueous photolysis of esfenvalerate in sterile aqueous buffer at pH 4 + 2 was investigated using two
radiolabelled forms of esfenvalerate. Esfaélavate was applied under sterile conditions to a sodium acetate
buffer (with acetonitrile as a esolvent) and vessels were sealed with quartz lids. Dark control vessels were
dispensed into glass jars. All vessels contained polyurethane bungs in tfeutielearms, attached to
bacterial air filters, and a security trap, followed by two sodium hydroxide traps for volatiles. Samples were
irradiated for up to 30 days a6 + 2°C using UV filtered light with the average intensity being adjusted to

ca 25 Wi overthe 300i 400 nmrange so that light received within 30 days was equivalent to 30 days of
UK/US summer sunlight. Dark controls were maintaine®%at 2°Cin the dark A PNAP/PYR actinometer

was also included for the determination of quantum yield

Sampling occurred in duplicate @t 1, 3, 7, 14, 21 and 3AT. On analysis, samples were acidified to

<pH 2, partitioned with dichloromethane and the organic layer concentrated. Volatiles were analysed using
the polyurethane foam bungs and sodium hydble traps. A vessel rinse was also performed after removal

of the buffer. All samples were quantified by LSC and the concentrated organic extract analysed by HPLC.
Chiral HPLC analysis was also used to investigate possible fenvalerate isomers.

Mean mass &lances for each sampling porahged from96.2%6 to 103.8% Radioactivity was found mainly

in the organic layer. In the irradiated samples, radioactivity decreased in the organic layer to 78.5% to
79.0%AR, with the aqueous layer increasing to 13.0% toA%3 AR by the end of the study period.
Radioactivity in the dark controls stayed in the organic layer. Little radioactivity was detected in the vessel
rinses, with maximum levels observed at <1% AR. Volatilisation was low, with maximum levels at 5.5% AR
by 30 DAT.

Esfenvalerate was seen to degrade under photolytic conditions to <1.7% AR by 21 DAT. The major
degradates observed were PBacid, -iBec A, Decfen B and PAFen, with the mean maximum levels
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>10%AR. The degradates Déen A, Decfen B and PAFen dl reached maximum levels at 7 DAT, before
declining, while PBacid reached maximum levels at 14 DAT, before declining slightly.

Chiral analysis of selected samples showed that esfenvalerate was not isomerised under irradiation

The SFO DT, value for esénvalerate under irradiated conditions equivalent to B<summer sunlight was
2.0 days The dark controls showed no significant degradation of esfenvalerate. The quantum vyield for
esfenvaleaste was determined to be 0.016.

Study 2 (Suzuki, Fujisawa and Kai, 2012 LLM-0103

The aqueous photolysis rate of esfenvalerate in near surface water at northern latitudes of 10 to 80°N were
calculated using the GCSOLAR (ver. 1.2) programme. Theliwvad were calculated as a function of
season, latitude, time of yadepth of water bodies and ozone layer thickness. The input data were obtained
from the report on photodegradation and quantum yield in sterile, aqueous solution of esfenvalerate (Graham
and Dove, 2012).

11.2 Environmental transformation of metals or inorganic metalscompounds
Not applicable.

11.2.1 Summary of data/information on environmental transformation
Not applicable.

11.3 Environmental fate and other relevant information

11.3.1 Volatilisation

Esfenvalerate has a vapour pressure of 1.17 %P&@(Wells, 1998, LLP0074) and water solubility of
0.001mg/L (Kogovsek, 1997)both at 20°Cr esul t i ng i n a Henr y*@®aniadw con
(Yoshimura, 1998, LLR®078) This combination of properties indicates that volatilisation from aqueous
systems / soil water iskely to be low.

The reaction of esfenvalerate in the atmosphere \
calculation (calculated by the RMS)The atmospheric halife of esfenvderate was estimated to be
0.48days assuming an OH radica@incentration of 1.5 x 20adicals cr# for a 12 hour day.

Therefore, esfenvalerate would be unlikely to be subject to long range aerial transport and air is not a likely
route of environmental contamination

11.4 Bioaccumulation
Table35: Summary of relevant information @aguaticbioaccumulation

Method Results Remarks Reference
Partition coefficienn- log Pow = 6.24 at 25°C{H Valid (accepted Tanoue A., Itoh K. (1989)
octanol/water; Esfenvalerate | not stated) endpoint from EU | LLP-0033

AS (purity 99.4%); OECD 107 ROA evaluation) RAR B.2.1.13 (i)
Partition coefficienn- log Pow =5.0 at 23°C§H Valid Rohr G. (1991);
octanol/wate Esfenvalerate 7.3 LLP-0043;

AS (purity 99.96); OECD 107 RAR B.2.1.13 (ii)
Experimental aquatic BCtest | Esfenvaleratsteady state Study onCyprinus | Anonymous(1991);
in fish to US EPA Guideline whole fish BCHTRR and carpio. LLM-10-003%
165-4; nonGLP; purity (both esfenvalerate?850 and 3110| Flow throudh, 28 RAR B.9.23 (i)
labels) 99.4% (radiochemical),| L/kg wet weight {*C- days exposure, 14

>99% (chemical) chlorophenyl] esfenvalerate; | days depuration
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Method Results Remarks Reference
3340 and 3650/kg wet Analysis of total
weight [“C-phenoxyphenyl] | radioactive residue
esfenvalerate and parent
Depuration haHife (DTso esfenvalerate
whole fish(TRR and Valid (BCF of 3110
esfenvalerate)s.50 and 7.88 | used in ROA List of
days [“C-chlorophenyl] Endpoints)

esfenvalerate6.89 and 7.80
days [“C-phenoxyphenyl]

esfenvalerate
Experimental aquatic BCF test S-fenvalerate whole fish BCF| Semistatic, 7 days | Ohkawa H., Kikuchi R.,
in fish to US EPA Guidae (TRR and Sfenvalerate) exposure, 28 days | Miyamoto J. (1980);
1654; nonGLP; purity (all 15371844 and 1248494 depuration (fish); | AM-00-0108;
labels) >99% (radiochemical) | L/kg wet weight; static, 7and 30 RAR B.9.2.3 (i)
Depuration haHife (DTso days exposure
whole fish: ca. 5 days (aquatic model

Aquatic model ecosystem ecosystem

BCF (TRR and Senvalerae): | containing

fish 174257 and 69117; sedimeny

Daphnia 191234 and 269 Analysis d total
322; snail 428172 and 386 radioactive residue
491; algae 28%15 and 278 | and Sfenvalerate

506 Valid (supporting
informationonly)

11.4.1 Estimated bioaccumulation
As experimental data are available, estimations adaomulation poteral are not required.

11.4.2 Measured partition coefficient and bioaccumulation test data

The Log Kow of esfenvalerate is.B4, this is greater than the trigger in the CLP Regulatio®ofvhich

could influence the chronic aquatic classificationdsfenvalerateparticularly if adequate chrontata were

not available. However, a reliable experimental fisbcbncentration factor (BCF) for Common carp
(Cyprinus carpid is available from the study bynonymous (1991, LLML0-0031). The level of[*“C-
chlorophenfe sf enval erate reached a fAplateaud and was |
Residues of total radioactivity and esfenvalerate in the whole fish after 28 days of exposure were 161 and
110 ny/kg, respectively, and the corresponding bioconeéotr factors (BCF) were 2850 and 31Hbr
[*C-phenoxyphenlyesfenvalerate esidues of total radioactivity and esfenvalerate in whole fish at the end

of the exposure period were 225 and t§8g, respectively. The corresponding BCF values were 3340 and
3650.The depuration halives for total radioactivity and esfenvalerate were calculated to be 6.89 and 7.80
days for phenoxyphergpbdled material and 6.50 and 7.88ys for chlorophenylbbelled material
Esfenvalerate accounted for 40/5% of the ttal radioactive residues in the whole fisht none of the
metabolitesdentified werepresent in the whole fish at levels of 0.05 ppm or gredféere was no growth

or lipid correctionbut this is not considered to substantively affect the result§ieocdanclusion regarding
bioaccumulation potential.

In a second studyOhkawa, Kikuchi & Miyamoto, 180, AM-00-0108 submitted as supporting information
only, carp were exposed t6CN-S-fenvalerate for days. Two model ecosystem studies in a sdieid
design (watessediment system) were carried out in which carp as w&®agéniaand field collected snails
were addedThese studieindicatedthat (S)-fenvalerate(esfenvalerate and its $2 R]Usomer)is rapidly
taken up, extensively metabolised anddilyaeliminated by carp.This is however of uncertain relevance in
relation to hazard classification.
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The maximum fish BCF valsdor esfenvalerate (esfenvalerate and total radioactivity) are gthatethe
trigger ofO5 0 0 i n regulation r&Liry consideration of the impact of bioconcentrationits chronic
classification.However, sinceesfenvaleratés already considered n o t rapidly degradab
chronic data are available, thigould not in any case affect the decision on chrafassification and M

factor.

11.5 Acute aquatic hazard

Table36: Summary of relevant information on acute aquatic toxicity

Method Species Test material Results Remarks Reference
Guideline | Bluegill Esfenvalerate, LCs0= 0.21 pg/L (95% Flow- Anonymots (1985k);
not sunfish purity not confidence limits; 0.18 | through LLW-50-0004;
specified | (Lepomis specified 0.28), based on nominal | system, 96 | RAR B.9.2.1 (i)

macrochius) concentrations. hours
Measured concentrationd €XPOSUre.
were between 80 and | NOt GLP
105% of nominals. compliant.
Guideline | Rainbow Esfenvalerate, LCs= 0.26 ug/L (95% Static Anonymous (1985l);
EPA trout (Salmo | purity 98.8% confidence limits; 0.20 | renewal LLW-51-0010;
660/375 | gairdneri) 0.38), based on nominal | system, 96 | RAR B.9.2.1 (ii)
009 concentrationsActual hours
(1975) test concentrations were| exposure.
not monitored. Therefore] GLP
nominal concentrations | compliant.
are potentially unreliable] No
information
on
illumination
during the
exposure
period.
Guideline | Rainbow Esfenvalerate, LCs= 0.10 pg/L (95% Flow- Anonymoug(198€);
OECD trout (Salmo | purity 94.5% confidence limits; 0.05 | through LLW-60-0009;
203 gairdneri) 0.17), based on nominal | system, 96 | RAR B.9.2.1 (iii)
(1981) concentrationdMeasured | hours
concentrations were exposure.
between 107 and 125% q Not GLP
the nominal values of compliant.
0.032 and 0.056 ug/L. No details of
Therdore, expression of | the light dark
the endpoint in terms of | cycle were
nominal concentrations i given.
potentially unreliable.
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Method Species Test material Results Remarks Reference
Guideline | Fathead Esfenvalerate, LCs0= 0.18 pg/L (95% Static Anonymous(198%d);
EPA minnow purity 98.8% confidence limits; 0.13 | renewal LLW-41-0021,
660/375 | (Pimephales 0.36), based on nominal | system96 RAR B.9.2.1 (iv)
009 promelas) concentrations. hours
(1975) Measured concentrationg €XPOSUre.

at test initiation and after| NOt GLP
two days were 85 and | compliant.
50% of the nominal valug Toxicity
of 1.0 pg/L respectively. | symptoms
Therefore, nominal were not
concentrations are fully
potentially unreliable. All| reported.
fish at 1.0 pug/L were
dead by the time the
second measurement wg
taken (after two days)
however and therefore,
this later drop in
concentréon is not
considered to have
substantially affected the
results based on
nominals.
Guideline | Water flea Esfenvalerate, EGs= 27 ng/L (95% Static Sayers L. E. (2005);
OECD (Daphnia purity 86.6% confidence limits; 2436), | renewal LLW-0120;
202 magna) based on mean measure| system, 48 | RAR B.9.2.1 (xi)
(1984) concentrations. hours
exposure.
GLP
compliant.
Guideline | Water flea Esfenvalerate, ECso= 0.9 pg/L (95% Static Hutton D. G. (1987);
US EPA| (Daphnia purity 98.6% confidence limits; 0.7 renewal LLW-71-0029;
72-2 magna) 1.16), based on nominal | system, 48 | RAR B.9.2.1 (xiii)
(1985) concentrationsActual hours
concentrations were not | exposure.
measured, therefore, GLP
nominal concentrations | compliant.
are potentiail unreliable.
Guideline | Water flea Esfenvalerate, EGs= 3.5ug/L (95% Static Hutton D. G. (1987);
US EPA| (Daphnia purity 98.6% confidence limits; 2.7 renewal LLW-71-0028;
72-2 magna) 4.9), based on nominal | system, 48 | RAR B.9.2.1 (xiv)
(1985) concentrationsActual hours
concentrations were not | exposure
measured, therefore, feeding,
nominal concentrations | GLP
are potentially unreliable| compliant.
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Method Species Test material Results Remarks Reference
Guideline | Water flea Esfenvaleraté b | ECso= 0.21 pg/L (95% Static Sayers L. E. (2011);
OECD (Daphnia isomer, purity confidence limits; 0.10 | renewal LLW-0142;

202 magna) 98.8% 0.31), based on mean system, 48 | RAR B.9.2.1 (xii)
(2004) measured concentrationg hours
exposure.
and esfenvalerate | ECs0 <0.049ug/L based | GLP
technical purity on nmean measured compliant.
87.3% concentration$55%

immobilisation seen at
this conc.n, so actual
EGCso assumed to be
approx. 0.04%g/L).

Guideline | Green algae | Esfenvalerate, EuCso (96 hr)=6.5pug/L Static Handley J. W.,

OECD (Scenedesmuy purity 97% and ECs (24-48 hr)= renewal Sewell I. G., Bartlett

201 subspicatus ) 10.0pg/L, based on system, 96 | A. J. (1991);

(1984) initial nominal hours LLW-01-0038;
concentrationgMean exposure. RAR B.9.2.1 (xxi)

measured concentrationy GLP
ranged from 123 to 1369 compliant.
of nominal concentration
at 0 hours and 118 to
171% after 96 hours.
Therefore, nominal
concentrations are
potentially unreliable.

* Whilst some of the eadr (1980s)studes were not GLP compliant, and some guideline or reporting deviations were
observedstudies are overall considered to be sufficiently reliable and appropriate for use in hazard classification. The
endpoints based on nominal concentratiavisere measured values deviated frorl20% of nominals, should

however be used with some caution (discussed below).

11.5.1 Acute (short-term) toxicity to fish

Four studies have been submitted on the acute toxicity of esfenvalerate to fish. Two of theseriedreut

with rainbow trout Oncorhynchus mykissone with bluegill sunfishLiepomis macrochirysand one with
fathead minnow(Pimephales promelds The fathead minnow study and the rainbow trout study by
Anonymous(1984, LLW-51-0010 were undertakefollowing the US EPA 660£F5-009 (1975) guideline,

but only the latter was performed according to GLP standards. The guideline used for the test with bluegill
sunfish was not specified in the study report. The rainbow trout studpndayymous(198€, LLW -60-0009

was performed according to the OECD 203 (1981) guideline and the resultipgalu@ of 0.10 pg/L was

the lowest among the four studies. Therefore, rainbow trout was identified as the most sensitive fish species.
This endpoint wadased on nomihaoncentrationsmeasuredoncentrationsvere 107125% ofnominals

and so close to, but exceeding,-BM%. A measured endpoint was not presented but would be slightly
>0.10 pg/L This trout endpoint should therefore be treated with some caution buisslered sufficiently
precautionary for hazard classification purpo$asgther details of these studies can be found in Annex 1
Section 4.3.1 of this CLH report.

Four studies have been submittesthder Regulation (EC) No 1107/2006n the acute toxicity othe
esfenvalerate metabolitéphenoxybenzoic acid, Ddeen, CONH-Fen and PAFen to rainbow trout
(Oncorhynchus mykissThese studiewere undertaken according to relevant OEZI3and to GLP and are
considered reliabldn addition, an acute toxicitgtudy with killifish (Oryzias latipey has been submitted for
(+)CPIA and although this was not considered acceptable in the RAR, the result is considered indicative of
the toxicity of this metabolite to fisihey repoted acute 96 hr L& valuesfor 3-phenoxybenzoic acid, Dec

Fen, (+)CPIA, CONKFen and PA-en were 14.3, >0.99, 74.1, 0.11 and >0.703 mgkEpectively(see
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Table 1, AppendixX). It is approprige that these were conducted the same most acutely sensitive fish
species teste with the parat compound (except in the case of CPIA(+)). Tata indicate thadll the
metabolitesaremuchless toxic to fish than the paresdfenvalerate (by at least two orders of magnitude) and
so are not considered further for classification of esfenvalehatéhey areconsidered supporting data, they
have not been reported here in dehit they are evaluated in fuh section B.9.2 of the esfenvalerate
RAR.

11.5.2 Acute (short-term) toxicity to aquatic invertebrates

Four studies have been submitted on the aoxieity of technicalesfenvalerate tBaphnia magnaTwo of

these studies were undertaken following the US EPA 72985) guideline, and the other two followed
OECD 202 (1984 and 2004). All four studies were conducted according to Tid’reported8-hour ECso
valuesfor D. magnawere 27 0.9, 3.5 andk0.049 ug/L; as 55% immobilisationwas seen at thidast
conentration (study by Sayers2011) the actual EGp is assumed to be apprioxately 0.045 pg/L In
addition anECso value 0f0.21 pg/L resulted fom testingD. magnawith esfem v a | e r aitseo n2eSUR( A D
isomer)- also inSayerg2011) This comparative study gave the lowest endpoint for techestahvalerate
under similar test conditions, indicating thaivia s mor e t o x i-isomet Alemr is ndeeidecs U R
that it wodd occur but f full epimerization of esfenvalerate taglisomerwere to occuin surface watey

the potentialhazardto aquatic organismgould therefore beaddressed by the assessmenttémhnical
esfenvaleratend this would not affectits classifiation Further details of these studies can be found in
Annex 1 Section 4.3.2 of this CLH report.

Since there are O four r el Danagndthee acdgding to the ECHAr t
Guidance on the Application of the CLP Criteria (20a®eanetric mean may be taken of teendpoints

for technical esfenvalerated. 27, 0.9, 3.5and 0 . 0 4.5Thi€rgsults in a geomean value for the acute
toxicity to aquatic invertebrates of J/L.

Five studies have been submittemder Regulation (EC) No 1107/2008n the acute toxicity of the
esfenvalerate metabolité&sphenoxybenzoic acidpecFen, CONH-Fen and PAFento Daphnia magna
These studies wermndertaken according to OECD 202 aadsLP and are considered reliable. The reported
acute 48 hr E6 values for3-phenoxybenzoic acid, Ddeen, (+)CPIA, CONKFen and PA-en were 35.4,
>0.86, 74.0, >0.93 and >0.382 mghespectively(see Table 1, Appendi®). Thedata indicate thaall the
metabolitesare muchless toxic toDaphniathan the parergsfenvalerate (by at least an order of magnitude)
and so are not considered further for difisation of esfenvalerateThey are, therefore, consider
supporting data and have rimgen reported here in detail but they are evaluatddlliin section B.9.2.1 of
the esfenvalerate AR.

11.5.3 Acute (short-term) toxicity to algae or other aguatic plants

A study has been submitted on the toxicity of esfenvalerate to green Gtgamfesmus subspicatushis
study was undertaken following the OECD 201 (1984) guideline, and the red6timaur E,Cso was 6.5
pg/L and ECso value was 10.Qug/L based on nomal concentrations. Further details of these studies can be
found in Annex 1 Section 4.3.3 of this CLH report.

Five studies have been submitteshder Regulation (EC) No 1107/2006n the acute toxicity of the
esfenvalerate metabolit@phenoxybenzoic adj DecFen, CONH-Fen and PAFento Pseudokirchneriella
subcapitata These studis were undertaken accordingQ&CD 201 and to GLP and are considered reliable.
The reported’2 hr B,Cso values for3-phenoxybenzoic acid, Ddeen, (+)CPIA, CONKFen and PAFen
were 33.8, >0.24, 64.6, >0.15 and >0.421 mgélspectivelyand the 7Ar E,Cso valueswere 51.92, >0.24,
>100, >0.15 and >0.421 mg/L, respectively (see Table 1, Apped)diXhe data indicate thaall the
metabolitesaremuchless toxic toalgae han he parenesfenvalerate (by at least an order of magnitude) and
so are not considered further for classification of esfenvalefaiey are, therefore, considered supporting
data and have not been reporteddetail here but they are evaluated in full iection B9.2.1 of the
esfenvalerate RR.

58



CLH REPORT FOR ESFEWALERATE

VERSION 2,0CTOBER 2018

11.5.4 Acute (short-term) toxicity to other aquatic organisms

No acute toxicity data are available for other aquatic organisms.

11.6 Longterm aquatic hazard

Table37: Summary of relevant information @hronic aquatic toxicity

Method Species Test material Results Remarks* Reference
Guideline Rainbow trout | Esfenvalerate,| NOEC= 0.001ug/L, | Flow-through | Anonymous (1991b);
OECD 204 (Salmo purity 97% based on nominal system, 21 LLW-01-0036;
(1984) gairdneri) concentrations. days exposure| RAR B.9.2.2 (i)

Mean measured stoc| CLP

solution compliants#

concentations were

between 121 and

123% of nominals,

there did not appear

to be actual

measurement of

exposure in test

media. The nominal

endpoint is therefore

potentially unreliable,
Guideline US Fathead Fenvalerate, | Maximumacceptable| Flow-through | Anonymous (1978);
EPA (1971) minnow purity 96% toxicant system, 260 | AW-81-0071;
@Recommended (Pimephales | (includes concentration >0.0® | days exposure| RAR B.9.2.2 (ii)
bioassay promelas) esfenvalerate | and <0.21 pg/L, and | (full life
procedure for isomer3 NOEC=0.09 pg/L, | cycle). Not
fathead based on mean GLP
minnows measured compliant.
(Pimephales concentrations.
promelas
Rafinesque)
chronic test§
Guideline s Water flea Esfenvalerate,| Maximum acceptablg Semistatic Hutton D. G. (1987);
EPA 724 (Daphnia purity 98.6% | toxicant system, 21 LLW-71-0027; RAR
(1985) magna) concentration >0.052 days exposure| B.9.2.2 (iv)

and <0.079 pg/L, ang
NOEC= 0.052 ug/L,
based on mean
measured
concentrations.

GLP
compliant.
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Method Species Test material Results Remarks* Reference
Guideline Water flea Esfenvalerate,| NOEC=0.0018ug/L, | Semistatic Handley J. W.,
OECD 202 Part| (Daphnia purity 97% based on nominal system, 21 Sewell I. G., Bdett
I1 (1985) magna) concentrations. days exposure| A. J. (1991); LLW

Mean measured GLP 01-0037; RAR

concentrations in the| compliant. B.9.2.2 (v)

solvent stock

solutions were

between 99 and

110% of nominal

values. Actual

exposure

concentrations in test

media were not

measured however,

therefore nominal

concentrations are

potentially unreliable,
Guideline BBA | Non-biting [*C] NOEC= 0.160 pg/L, | Static system | Putt A. E. (1997);
(1995) midge Esfenvalerate | based on nominal containing LLW-0085; RAR

(Chironomus | purity 98.9% | concentrationsdded | sediment28 B.9.2.2 (vii)
riparius) to water phaseAt days exposure

test termination, Spikedwater

recoveries in the study. GLP

water phase were compliant.

between 3 and 6% off ysed 10%

nominal peat, whereas

concentrations. A 4-5% peat is

mean measured stipulated in

endpoint has not bee| the guideline.

quoted, therefore the| organic

NOEC has only be | carbon content

expressed in terms o] \yas also lower

initial nominals in the| tpan

water phase. recommended

at 1.4%.

Guideline Green algae | Esfenvalerate,| 96 hrNOEC(growth | Staticrenewal | Handley J. W.,
OECD 201 (Scenedesmug purity 97% rate and biomass) system, 96 Sewell I. G., Bartlett
(1984) subspicatup 1.0ug/L based on hours A. J. (1991);

nominal exposure. GLH LLW-01-0038;

concentrationsMean | compliant. RAR B.9.2.1 (xxi)

measured

concentrations range

from 123 to 136% of

nominal

concentrations at 0

hours and 113.8 to

171% after 96 hours.

Therefore, ominal

concentrations are

potentially unreliable,

* Whilst one of the earlier stids(Anonymous 1978b)wasnot GLP compliant, and some guideline or reporting

deviations were observestudies are overall considered to be sufficiently reliable and suitable for use in hazard
classification (apart perhaps fronetGhironomussedimenstudy). The endpoints based on noral concentrations,
where measured values deviated froml0% of nominals, should however be used with some caution (discussed
below).

# This prolonged fish toxicity test guideline has subsequently been deleted by OECD but the study is included as
suppoting information.
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11.6.1 Chronic toxicity to fish

Two studies have been submitted on the chronic toxicity of esfenvalerate to fish. One of these was carried
out with rainbow trout @ncorhynchus mykissested asalmo gairdne)i and was undertaken following the

now deletedOECD 204 prolonged juvenile fish growth test guidelirf#984) and to GLP Measured
concentrations in test media covering the whole test duration were not reported, hHtsveseitting NOEC

value of 0.001 pg/L (based on nominal concentratioves) the lowest amosgthe two studies The other

true chronic studyvas a full fish life cycle testcarried out with fathead minno{Pimephales promelas
following the US EPA guideling(1971): Recommended bioassay procedure for fathead minnows
(Pimephats promelasRafinesque) chronic teétdt wasnot performed according to GLBut is otherwise
considered reliable; this study gave a mean measured NOEC for the minr@@9ofig/L Whilst the
prolongedOECD 204guideline is no longer considered applieabk a chronic test, since its endpoint for
trout is the lowest and most precautionary fish NOEC available and trout were more acutely sensitive than
fathead minnow, it will be considered heféurther details of these studies can be found in Annex lo8ect

4.4.3 of this CLH report.

11.6.2 Chronic toxicity to aquatic invertebrates

Two studies have been submitted on the chronic toxicity of esfenvale@sgplmia magnaOne of these
was undertaken following the US EPA-Z221985) guideline, and the other onddwaled OECD 202 Part Il
(1985). Both studies were conducted according to GLP standards and the lowest NOECO/QdE8pfy/L
resulted from the study by Handley al (1991). This endpoint was based on nominal concentrations and
there was not clear cormfiration of measured concentrations in actual test media. Howevergpseterd

the lowest chronic NOEC value amatgll aquaticinvertebrate tests, it will be considered for classification
purposesFurther details of this study can be found in AnheéSection 4.4.4 of this CLH report.

11.6.3 Chronic toxicity to algae or other aquatic plants

A study has been submitted on the toxicity of esfenvalerate to green Slgaedesmus subspicaisee
11.5.3 aboveThis study was undertaken following the OECD 2D348@) guideline, and the resultingDEC
value (growth rate and biomassyas 1.0 ug/L based on nominal concentrationglean measured
concentrationseexceeded 120%f nominal throughout the test duration and so the nominal endpoint is
potentially unreliablehowever because of this it is likely to be sufficiently precautiorfauyther details of
this studycan be found in Annex 1 Section 4.3.3 of this CLH report.

11.6.4 Chronic toxicity to other aquatic organisms

A study was submitted on the chronic toxicity of estderate to notiting midge Chironomus riparius)

This study was performed according to GLP standar
products on the development of sediméwelling larvae ofChironomus ripariusin a watersediment
systemd (1995) guideline. This study was compared
and was deemed acceptable. The resulting NOEC value was determined to be 0.1étheigjence)based

oninitial nominal concentrationis the water phasdecoveries in the overlying water were 61.99%6% of

the nominal concentrations at test initiation. At test terminati@mse declined tketween3% - 6% of

nominabk. As mean measured endpoints in the water phase have not been determined, these rekults are
uncertain relevance for hazard classificatibarther details of this study can be found in Annex 1 Section

4.5 of this CLH report.

Two valid GLP studies on the endocrine disrupting (ED) potential of technical esfenvalerate have been
reported in theonsolidated 2014 RAR for the substance under Reg.n 1107/2009. Where such studies also
demonstr at e -térm/¢heomodckssificationl endpaints (e.g. related to growth and reproduction)
they may be suitable for chronic aquatic hazard classiitgiurposes. The first of these was a flow
throughFish ShordTerm Reproduction Assafo OPPTS 890.135@nd EPA 7406C-09-007 guidelines)on

fathead minnow Fimephales promelasy Anonymous(2012]). Full details are only available from the

RAR, however along with gonad sizehistopathology secondary sexual characteristiand plasma
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vitellogenin (VTG)there were also assessments of survival, wet weightrgmadictive endpoints(no.

spawns, 0. eggs produced, m eggs per spawn and percent fertilization The mean measured
concentrations of esfenvalerate duringthed2dy exposure period were 0.027
andno statisticallysignificant adverse effects compared to the comissk reportedor any of the biological
endpoints.The oveall measured NOEC was theref@e 2 3 1 gtlge highest concéntratidested. As

this is greater than the lowest prolonged and chronic fish NOEG®01and 0.09ug/L respectively (see

11.6.1 above) this does not influence the proposed chroniodhelassification.

The second ED study reported in the RAR is al@f amphibian metamorphosis as¢tty U.S. EPA and
OPPTSqguideline 890.1100(2009) by D. J. Fort (2012) The test design entailed exposing tadpolefs

Xenopus laevisinder flowthrough coditions to three concentrations ¢échnical esfenvalerate, which,

based ontime-weighted mean measured concentratiomere0 . 0 1 3 5, 0.0180 aThd 0. O
primary endpoints were hind limb length, body length (snout to vent [SVL]), developnstags, wet

weight, thyroid histology and daily mortalityfhe RMS reported some analytical inconsistency at the lowest

two test concentrations, however, there were no reported endocrine or other survival or growth effects at any
of the higher reliable & concentrations and doased on timeveighted mean measured concentratitimes,
overalINOEC f or esfenvalerate was 0. 0397 Thisgagam.isswot/ L (
considered to affect the chronic hazard classification proposal.

11.7 Comparison with the CLP criteria

Esfenvalerate is hydrolytically stable under acidic conditions, but undergoes hydrolysis under neutral and
alkaline conditions across all temperature ranges (>10 % degradation after 5ldays)ergoes rapid
aqueous photgtic degradationto primary degradates, with low volatilisation occurring.sltniot readily
biodegradablg0% CQ evolution at 28 d)Esfenvalerate dissipated rapidly frotme water phase to the
sediment, howevehe whole system halife in a natural vatersediment system ranged from 25.33th7

days Consequentlyesfenvalerat is considerednat rapidly degradabkfor the purpose of classification and
labelling

The identified main degradants are less acutely toxic than the parent substancéeflsy ah order of
magnituet) and therefore they are not considered further in relation to the classification of esfenvalerate.

The Log Kow of esfenvalerate is 6.2d4nd above the CLP log K trigger value of®4. The representative
experimental wholefish BCF of 3110 of esfenvalerate @so well above the trigger value dfb00.
Esfenvaleratés therefore considergubtentiallybioaccumulative according to the CLP criteria.

11.7.1 Acute aquatic hazard

Sufficiently reliable acute/shoterm aquatic toxicity data oesfenvalerate are available for figbaphnia
magnaand green algaéish and invertebrates wellgetmost acutely sensitive trophic greuBour reliable

although variable 48our ECsp endpointsare availablen the acute toxicity aiechnicalesfenvalerag toD.

magna thesewere 27 3. 5, 0.04% fg/L.a Sirte tlere are four endpoints for the same species, a
geomean acute toxicity value for aquatic invertebrates ofid/4 has been determineBish are therefore
considered more acutely sensitive @lewith a 96hou LCso value for rainbow trout of 0.10 pg/L
(equivalent to 0.0001 mg/L). On the basis of this acute fish endpoint being in theOr@0§61 mg/L
<L/EC5xO0. 0001 mg/ L, esfenval erate shoul d fleas underas si f
CLP as:

Acute Category 1 with anAcute M-factor of 100
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11.7.2 Long-term aquatic hazard (including bioaccumulation potential and degradation)

Sufficiently reliable @ronic/longterm toxicity data are also available for fishn amphibianaquatic
invertebrategDaphnia magnand Chironomus ripariuy andalgae The most sensitive speciegerall was

rainbow troutwith a NOEC 0f0.001ug/L (equivalent to 0.000d0mg/L). However, as this result was taken

from a prolonged juvenile fish growth test (et is no longer considered truly chronic) the classification

could be based on the next lowest NOEC of 0.0018 ug/L (0.0000018 mg/D.foragna( t he RACOG s
opinion on this choice o®nthébasisobthDaghdaempothtdemng imthe i s r
range0. 000001 mg/ L <NO&€f€d ODt 0beDhgmghhbt rapidly deg
bioaccumulativeesfenvalerate would be classified under CLP as:

Chronic Category 1 wth a Chronic M-factor of 10000

11.8 CONCLUSION ON CLASSIFIC ATION AND LABELLING FOR ENVIRONMENTAL
HAZARDS

Aquatic Acute Category 1; H400: Very toxic to aquatic life

Acute M-factor = 100

Aquatic Chronic Category 1; H410: Very toxic to aquatic life with long lasting effects
Chronic M -factor = 10000

12 EVALUATION OF AD DITIONAL HAZARDS

12.1 Hazardous to the ozone layer

Not considered

13 ADDITIONAL LABELLING

Not required.
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