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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G
1.1 Substance
Table 1: Substance identity

Substance name:

benzovindiflupyr

EC number:

none

CAS number:

1072957-71-1

Annex VI Index number:

none

Degree of purity:

Minimum purity 96% w/w

is a racemate.

The substance consists of 2 enantiomers: N-[(D)FR94S
(dichloromethylidene)-1,2,3,4-tetrahydro-1,4-metbraaphthalen-5-
yl]-3-(difluoromethyl)-1-methyl-1H-pyrazole-4-carkamide and N-
[(1S,4R)-9-(dichloromethylidene)-1,2,3,4-tetrahydrd-
methanonaphthalen-5-yl]-3-(difluoromethyl)-1-mety-pyrazole-
4-carboxamide. The two main constituents are émaets. The
substance contains both enantiomers at a 1:1 thtis the substanc

Impurities: No impurities of toxicological or environmental sificance
1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification

CLP Regulation

Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

Current entry in Annex VI, Not included Not included
CLP Regulation
Current proposal for Acute Tox. 3 Not necessary anymore

consideration by RAC

H301: Toxic if swallowed.
H331: Toxic if inhaled.

Aquatic Acute 1: H400: Very
toxic to aquatic life.

Aquatic Chronic 1: H410: Very
toxic to aquatic life with long
lasting effects.

M-Factor acute: 100
M-Factor chronic: 100
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Acute Tox. 3
H301: Toxic if swallowed.
H331: Toxic if inhaled.

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

Aquatic Acute 1: H400: Very
toxic to aquatic life.

Aquatic Chronic 1: H410: Very
toxic to aquatic life with long

lasting effects.

M-Factor acute: 100
M-Factor chronic: 100

2.1
criteria

Table 3:

Proposed classification according to thELP Regulation

Proposed harmonised classification and labelling Is®d on CLP Regulation

CLP
Annex |
ref

Hazard class

Proposed
classification

Proposed SCLs
and/or M-factors

Current

classification?

Reason for no
classification®

2.1. Explosives

Not classified

Not applicable

Not sified

conclusive but not
sufficient for
classification

2.2. Flammable gases

Not classified

Not applicablg

t d\assified

conclusive but not
sufficient for
classification

2.3. Flammable aerosols

Not classified

Not applicablg

Not classified

conclusive but not
sufficient for
classification

2.4, Oxidising gases

Not classified

Not applicable

blassified

conclusive but not
sufficient for
classification

2.5. Gases under pressure

Not classifie

)

Not appkcab

Not classified

conclusive but not
sufficient for
classification

2.6. Flammable liquids

Not classified

Not applicable

otNlassified

conclusive but not
sufficient for
classification

2.7. Flammable solids

Not classified

Not applicable

ot dlassified

conclusive but not
sufficient for
classification

2.8.
mixtures

Self-reactive substances and

Not classified

Not applicable

Not classified

nchusive but not
sufficient for
classification

2.9. Pyrophoric liquids

Not classified

Not applicable

Not classified

conclusive but not
sufficient for
classification

2.10. Pyrophoric solids

Not classified

Not applicable

otNlassified

conclusive but not
sufficient for
classification

2.11. Self-heating substances and

mixtures

Not classified

Not applicable

Not classified

nchusive but not
sufficient for
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CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification | and/or M-factors | classification? classification®
ref
classification
2.12. Substances and mixtures whi¢hNot classified Not applicable Not classified nclusive but not
in contact with water emit sufficient for
flammable gases classification
2.13. Oxidising liquids Not classified Not applicable of\tlassified conclusive but not
sufficient for
classification
2.14. Oxidising solids Not classified Not applicable tNtassified conclusive but not
sufficient for
classification
2.15. Organic peroxides Not classified Not applicable| ot dassified conclusive but not
sufficient for
classification
2.16. Substance and mixtures Not classified Not applicable Not classified nchusive but not
corrosive to metals sufficient for
classification
3.1. Acute toxicity - oral Acute Tox. 3: Not applicable Not classified Not applicable
H301
Acute toxicity - dermal Not classified Not appgiiie Not classified conclusive but not
sufficient for
classification
Acute toxicity - inhalation Acute Tox. 3: Not applicable Not classified Not applicable
H331
3.2 Skin corrosion / irritation Not classified | Not applicable Not classified conclusive but not
sufficient for
classification
3.3. Serious eye damage / eye Not classified Not applicable Not classified conclusive but not
irritation sufficient for
classification
3.4. Respiratory sensitisation Not classified Not applicable Not classified No data available
3.4. Skin sensitisation Not classified | Not applicable Not classified conclusive but not
sufficient for
classification
3.5. Germ cell mutagenicity Not classified| Not applicable Not classified conclusive but not
sufficient for
classification
3.6. Carcinogenicity Not classified | Not applicable Not classified conclusive but not
sufficient for
classification
3.7. Reproductive toxicity Not classified | Not applicable Not classified conclusive but not
sufficient for
classification
3.8. Specific target organ toxicity - Not classified Not applicable Not classified conclusive but not
single exposure sufficient for
classification
3.9. Specific target organ toxicity - Not classified Not applicable Not classified conclusive but not
repeated exposure sufficient for
classification
3.10. Aspiration hazard Not classified | Not applicable Not classified Data lacking
4.1. Hazardous to the aquatic Aquatic Acute M-Factor acute: | Not classified Not applicable
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CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification | and/or M-factors | classification? classification®
ref
environment 1; H400 100
Aquatic M-Factor
Chronic 1; chronic: 100
H410
5.1. Hazardous to the ozone layer Not classified Not applicable Not classified conclusive but not

sufficient for
classification

Dncluding specific concentration limits (SCLs) andfattors
2 Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling:

Signal word: Danger

Hazard statements: H301, H331, H410

Precautionary statements: P273, P301+P310, P308+P391

Proposed notes assigned to an entry:

Note C : The supplier must state on the labeltthmtubstance is a mixture os isomers.
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3 BACKGROUND TO THE CLH PROPOSAL

3.1 History of the previous classification and labeling

No previous classification and labeling agreed.

3.2 Short summary of the scientific justification for the CLH proposal
No classification is warranted for physical-cherhizazards.

With an oral Median Lethal Dose (MLD) of >55 andlZ5 mg/kg bw and acute inhalation Median Lethal
Concentration (MLC) of 0.56 mg/L, benzovindiflupwarrants classification Acute Tox. 3: H301, H331
according to CLP. It has low dermal toxicity asdniot a skin, eye or respiratory tract irritant;rosive or
sensitiser and, therefore, no classification isrargted under CLP for these hazard classes.

In repeated dose toxicity studies the main effated in all species was an initial body weight lossa
reduction in body weight gain. No evidence of immiaxicity or neurotoxicity was seen in specificdigas to
address these endpoints. Specific target orgamtefigere minor. Increased liver weight and certirilar
hypertrophy in rats were concluded to be adaptivenges resulting from UDPGT induction and are not
relevant to human health. Effects on kidney wergeoled in preliminary studies in rats and miceigt ldose
levels but not in the 90-day studies at similaredtessels. All effects were minor, occurred at déeseels
associated with body weight effects and, as suavjge no evidence of specific target organ toyiciSsome
evidence of gastrointestinal disturbance was seemcée and dogs (soft faeces and mucosal hypeaplashe
rectum and colon in mice; vomiting, mucoid faeaeslogs). These effects were accompanied by eféects
body weight, were of minimal severity and there wasevidence of organ dysfunction. Consequentinen
of the effects reported are considered to warrassdication STOT RE under CLP.

Genotoxicity of benzovindiflupyr was tested in thie vitro and onen vivotest. The results of all studies
were negative whilst positive and negative contdd@monstrated the validity of the tests. Benzaofiunolyr
can be considered as not genotoxic and no classidicis warranted.

Carcinogenicity studies in rats and mice showedhareased incidence of thyroid follicular cell adera in
rats but no evidence of carcinogenicity in the neousdditional studies have concluded that the tidyro
tumours in male rats are attributable to inductibmepatic UDPGT, which results in a series of dsiwam
events, ultimately leading to tumourigenesis. ahailable data also demonstrates that this moa@etain is
not relevant for human hazard/risk assessment pagpdndeed, there is known qualitative and quedivie
differences between rats and human in respons®BQAT induction and increased/T, clearance.

The reproductive toxicity of benzovindiflupyr hasem investigated in a two generation reproductourcity
study in the rat and developmental toxicity studiesats and rabbits. No evidence of treatmerdteel effects
on fertility, sexual function or other parametefsreproductive performance were seen and there neas
indication of developmental toxicity.

In aquatic toxicity studies the relevant (lowesthite LG, value for technical benzovindiflupypure active
substance + impuritiesyas observed fo€. carpiowith an acute 96 hr LC50 of 0.0035 mg a.s./L.dng-
term toxicity studies, the lowest NOEC (32 d) oD@95 mg/L was for the fishP. promelas As
benzovindiflupyr is not rapidly biodegradable,utlfils the criteria for environmental classificati.

3.3 Current harmonised classification and labelling

3.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP Regulation
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Not included in Annex VI.

3.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP Regulation

Not included in Annex VI.
3.4 Current self-classification and labelling

3.4.1 Current self-classification and labelling based othe CLP Regulation criteria
Classification and labelling notified to CLP invent

Classification: Acute Tox 3; H301
Acute Tox 3; H331
Aquatic Acute 1; H400 (M-Factor: 100)
Aquatic Chronic 1; H410 (M-Factor: 100)
Labelling: Hazard Statement Code: H301+H331;MH41
Precautionary Statement Code: P273, P301+HR1+P340, P391
Signal word: Danger
Hazard Pictogram: GSH06, GSH09

Supplemental hazard statement code: None

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

Application has been made for the approval of bemziiflupyr for use as a pesticidal active subseanoder
Regulation (EC) No 1107/2009, with the France as Rapporteur Member State. Within this context,
classification and labeling according to RegulaiB€) No 1272/2008 should be agreed at Communitsile
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

EC number:

EC name:

benzovindiflupyr

CAS number (EC inventory):

1072957-71-1

CAS number: 1072957-71-1

CAS name: 1H-pyrazole-4-carboxamide, N-[9-
(dichloromethylene)-1,2,3,4-tetrahydro-1,4-
methanonaphthalen-5-yl]-3-(difluoromethyl)-1-
methyl-

IUPAC name: N-[(1RS,4SR)-9-(dichloromethylene)-1,2,3,4-

tetrahydro-1,4-methanonaphthalen-5-yl]-3-
(difluoromethyl)-1-methylpyrazole-4-carboxamide

CLP Annex VI Index number:

Molecular formula:

Molecular weight range:

398.2
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Structural formula:

1.2 Composition of the substance

Table 6: Constituents (non-confidential informatian)

Constituent

Typical concentration

Concentration range

Remarks

Benzovindiflupyr

N-[(1R,4S)-9-
(dichloromethylidene)-
1,2,3,4-tetrahydro-1,4-
methanonaphthalen-5-yl]-3
(difluoromethyl)-1-methyl-
1H-pyrazole-4-carboxamide
N-[(1S,4R)-9-
(dichloromethylidene)-
1,2,3,4-tetrahydro-1,4-
methanonaphthalen-5-yl]-3
(difluoromethyl)-1-methyl-

1H-pyrazole-4-carboxamide

>96% w/w
>48 %

>48%

Table 7: Impurities (confidential information)

Impurity

Typical concentration

Concentration range

Remarks

Confidential
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Impurities in benzovindiflupyr present at quanstie 1 g/kg. The impurities have been taken into
consideration in the classification of this substanDetails on the impurities are considered todrdidential
and further information is provided in the techhigdd CLID) CLH dossier.

Table 8: Additives (confidential information)

Additive Function Typical concentration | Concentration range | Remarks

- - - - Not relevant
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1.2.1 Composition of test material

The purity of Benzovindiflupyr tested in the stuglimnged from 96.8-99.4% w/w. Information on toeual

composition used is provided in the relevant taloliethis report and also in associated IUCLID sumieta
(where provided). The tested material in all casensidered to be equivalent to and represeastafi that
specified above.

1.3 Physico-chemical properties
Table 9: Summary of physico-chemical properties
Property Value Reference Comment (e.g. measured or

estimated)

Visual assessment
Technical grade purity: 97.7%
Pure grade purity: 99.4%

State of the substance at Das, 2010a &b

20°C and 101,3 kPa

Pure grade substance:
colour: white, physical
state: solid (powder),
odour: odourless

technical grade
substance (pure active
substance + impurities)
colour: off-white,
physical state: solid
(powder), odour:
odourless

Melting/freezing point 148.4°C at 101.3 kPa Kihod@a OECD 102
Test material purity: 99.4%

Boiling point boiling point: Kiihne 2010b OECD 103

decomposition of the Test material purity: 99.4%

substance started at

about 285°C before

boiling occurred (at

100.7 kPa)
Relative density density at 20°C: 1.466 | Kihne 2010c OECD 109

g/mL Test material purity: 99.4%
Vapour pressure vapour pressure at 25 | Weissenfeld, 2010 OECD 104

°C:3.2 x 10° Pa Test material purity: 99.4%
Surface tension 63.0 mMN/m at 20°C Kuhne, 2010d OECD 115

(technical grade) Test material purity: 97.7%
Water solubility water solubility at 25°C:| Vijayakumar, 2011 OECD 105

0.98 mg/L Test material purity: 99.4%
Partition coefficient n- Pow at 25°C: 21000 and Vijayakumar, 2010 OECD 107
octanol/water log Pow at 25°C: 4.3 Test material purity: 99.4%

Flash point

not applicable

The substance is a
solid with a melting
point of 148.4°C ang
is not handled in the
molten state.
Knowledge of the
flash point is not
considered necessa
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Property

Value

Reference

Comment (e.g. measured or
estimated)

for safe handling.

Flammability

No ignition detected
below the melting point

Jackson, 2010

EC Method A.16
Test material purity: 97.7%

Explosive properties

not explosive
(sensitivity to shock,
friction or heating under
confinement)

Jackson, 2010

EC Method A.14
Test material purity: 97.7%

Self-ignition temperature

No ignition detected
below the melting point

Jackson, 2010

EC Method A.16
Test material purity: 97.7%

Oxidising properties

not oxidising

Jackson, 2010

C Method A.17
Test material purity: 97.7%

Granulometry

median (particle size
distribution): 6.05 um
(dispersion in a liquid)

Das, 2010c

CIPAC method 187

Technical grade purity: 98.2%

& 97.7%

Stability in organic solvents
and identity of relevant
degradation products

Not applicable
Inspection of the
chemical structure and
experience in the
handling and use of the
substance have not
indicated that stability inj
organic solvents is of
concern.

Dissociation constant

no pKa value of the
substance within the
range 2.0 to 12.0

Kihne 2010e

OECD 112
Test material purity: 99.4%

Viscosity

not applicable (the
substance is a solid and
hence testing for

viscosity is not possible
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2 MANUFACTURE AND USES

2.1 Manufacture

The active substance is manufactured inside arsideudf the EU.

2.2 Identified uses

Benzovindiflupyr is proposed for use as a fungiéidthe EU (not yet approved under EC Reg.1107/R009
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chencal studies

Method Results Remarks Reference

Not applicable — no relevant
properties for classification (see
Table 9)

3.1 Physical-chemical properties

3.1.1 Summary and discussion of physical-chemical propegs

The physico-chemical properties of benzovindiflupye summarised in Table 9. There is no propehtghv
warrants classification under CLP.

3.1.2 Comparison with criteria

As detailed in Table 9, benzovindiflupyr does naemnthe criteria for classification for physico-oheal
properties under either CLP.

3.1.3 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of physical hazards

Summary of the Dossier submitter’s proposal

The results of the tests on physico-chemical properties indicate that benzovindiflupyr is
neither explosive, flammable nor self-reactive. The dossier submitter (DS) proposed no
classification for physical hazards.

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

Assessment and comparison with the classification criteria
RAC agrees with the DS that no classification for physical hazards is warranted.
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4 HUMAN HEALTH HAZARD ASSESSMENT
4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information

The mammalian metabolism of benzovindiflupyr hasrbassessed in studies investigating the absorption
distribution, metabolism and excretion of benzoifingyr in rats (Green and MacDonald, 2011; Shaw,
2011a, 2011b, 2011c, 2011 d, 2011le, 2011f). Ino&ramsformation study, the nature of the metabslit
formed (both qualitative and quantitative) was dateed. The fate of benzovindiflupyr following Imosingle
and multiple doses was also investigated. Pretingimvestigations of biliary elimination, pharm&awetics
and biotransformation using [pyrazole“&]- or [phenyl-U‘C]- radiolabelled benzovindiflupyr indicated that
very little cleavage (<3%) of benzovindiflupyr oced between the pyrazole and phenyl moieties.il&ily

in a Quantitative whole-body autoradiography (QWB#udy there were no clear differences in tissue
distribution profiles between the [pyrazolé®&]- or [phenyl-U¥‘C]-benzovindiflupyr. Therefore, based on
the results of these preliminary studies, subsdg@®ME studies used only [pyrazole!sc]- radiolabeled
material.

Absorption

The oral absorption of total radioactivity was ewtied following a single low or high oral gavageselmf
benzovindiflupyr (1 or 40 mg/kg bw) to bile ductncaulated male and female rats (Shaw, 2011c). Oral
absorption was estimated as the radioactivity prteiseurine, bile, cage wash and carcass up toofishpost
dose by which time the majority of the administeradioactivity had been excreted (97 and 89% fdhowi
mg/kg bw and 90 and 86% following 40 mg/kg bw inlesaand females, respectively). Absorption was
similar in male and female rats following both doseAbsorption following 1 mg/kg bw (low dose) was
estimated to be 81% in males and 79% in femalelfowrag the 40 mg/kg bw (high dose), absorption was
estimated to be 61 and 62% in males and femalsgecévely.

A study was conducted to examine the kinetics @#ltoadioactivity in the blood following oral and
intravenous administration of“C]-benzovindiflupyr to rats. The oral bioavailatyilwas determined by

comparing the dose normalised exposure followingtrairenous and oral administration of
[*"C]-benzovindiflupyr. The systemic oral bioavailitlgi of total radioactivity, after oral administian of

1 mg/kg bw ['C] benzovindiflupyr, in males of 129% and 99% imfdes indicates that absorption of total
radioactivity was essentially complete.

Excretion

Irrespective of dose or sex, following a singlelatase of 1 or 40 mg/kg bw of benzovindiflupyr iat,r
radioactivity was distributed throughout the bodyl avas rapidly eliminated with the majority beingeeted
within the first 72 hours post dose (95 and 91%ofaing the low dose and 97 and 91% following thghhi
dose in males and females, respectively) (Shawlf201Following both doses the predominant route of
elimination wasvia the faeces. Following a single oral dose of 1 mddkv, eliminationvia the faeces
accounted for 84 and 90% of the administered daseusinary excretion accounted for 12 and 6 % ef th
administered dose in males and females, respectiVallowing a single oral dose of 40 mg/kg bwe theces
accounted for 93 and 90% of the administered doseales and females, respectively, with urinaryretan
accounting for 7% in both sexes.

With the high recovery of radioactivity in faecdsljary elimination was shown to be an importanateo of
excretion following both doses in both sexes (SHz,1c). In the 48 hours following dosing 76 a®ddof
the administered dose was excreted via bile folhgwi mg/kg bw and 47 and 57% of the administeresk do
was excreted via bile following 40 mg/kg bw in nsénd females, respectively.
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In a preliminary study (QWBA), using both radioléheand in the excretion and distribution studyings
pyrazole labelled benzovindiflupyr, radioactivittagvmeasured in expired air over the first 24 hpost dose
and shown to be negligible (<0.1% of administeresed in both sexes. This was consistent with greegally
high recoveries of dose and the anticipated metzalyl stable location of the radiolabels in thelewule.

Distribution

In the preliminary QWBA study (Shaw, 2011f) usingtib radiolabels of benzovindiflupyr total radioad
was extensively distributed throughout the bodythmy first sampling time of 5 hours in males andoirhin
females and had declined markedly in both sexes2dyours post dose. There were no clear diffeeite
tissue distribution profiles between the labelswere any pronounced sex or dose differences apipafde
highest tissue concentrations were present in dngldfian gland and liver with lower concentratiomghe
adrenal gland, brown fat and kidney.

The excretion and distribution study demonstratet following both doses in both sexes the residifes
radioactivity at 7 days post dose were very lowhia tissues and carcass with only 1.8 and 1.0%eotlbse
remaining following the 1 mg/kg bw dose of benzallupyr and 1.4 and 0.8% remaining following the
40 mg/kg bw dose in males and females, respectively

Seven days following administration of the low désenale rats, radioactivity was detected in theodland
plasma at a concentration of 0.033 and 0.040 piylequespectively. Mean tissue concentrationkidney
and liver were 0.055 pg equiv/g and 0.046 pg eguigspectively. However, concentrations of raclioity

in all other tissues were below that of the bloetiaentration. Radioactivity in the blood and plasai
female rats was 0.004 and 0.003 pg equiv/g, reispdct The highest mean tissue concentrations \atse
present in the kidney and liver, with a common me&n0.016 pg equiv/g. Lower concentrations of
radioactivity were also found in the thyroid, adaknand renal fat ranging between 0.013-0.015 wiv&q

All other tissues, except bone mineral and braireve¢éso above that of the blood concentration.

Seven days following administration of the high elés male rats, the concentration of radioactiwitythe
blood and plasma was 0.53 and 0.63 pg equiv/gectisply. The highest mean tissue concentratioaisew
present in the kidney and liver at 1.48 and 1.3@quv/g, respectively. Progressively lower conrons,
but above those in blood, were present in the tHyroeart, adrenal glands, pancreas, lungs anctrsple
Concentrations of radioactivity in the remainingsties were below that of the blood concentratiomeve not
reliably detected. The concentration of radiodigtin the blood and plasma of female rats was @23 0.15
Mg equiv/g, respectively. The highest mean tigsareentrations were present in the kidney anditiee &t
0.82 and 0.76 ug equiv/g, respectively. Progredgiower concentrations, but above those in blowere
present in the renal fat, heart, pancreas, lungses and ovaries. Concentrations of radioactiinitythe
remaining tissues were below that of the blood eatration or were not reliably detected.

Pharmacokinetics

Following a single oral dose of benzovindiflupyr nmale and female rats, peak plasma concentratibns
radioactivity were reached after approximatelyZhours and 6 - 24 hours following doses of 1 ahdw/kg

bw, respectively (Shaw, 2011b). Following the Idase the terminal phase half-life was 55 hours atem
and 28 hours in females and following the high deses 30 hours and 33 hours in males and females,
respectively. Systemic exposure to total radiodgtiwvas comparable between plasma and whole biad
there was evidence to suggest a greater systempasese to total radioactivity in males comparedkctoales.
Increases in exposure with respect to Cmax and Mgt generally less than proportional with the éase

in dose but there appeared to be a trend towacdsllttose proportionality in AUC estimates in fersale

Tissue depletion on radioactivity following a singd oral dose of radiolabelled benzovindiflupyr

A single oral dose of 1 mg or 40 mg/kg bw of benadiflupyr was administered to male and female tats
investigate the tissue distribution of radioactiiShaw 2011d). At intervals over a period of §<glafter
dosing, the rats were killed in groups of 3 per sexi residual radioactivity was measured in sefecte
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tissues/organs and the remaining carcasses. Tdgsueution was extensive throughout and gengsithilar
between the sexes following both doses. Folloveingnitial rapid decline terminal phase half-lifgtienates
for tissue depletion appeared slightly longer irlevanimals than in female animals following the Idese.
However, this trend was not apparent followinghigh dose and, therefore, may not reflect real jphygical
differences between the sexes. Collectively tissugcentrations of radioactivity were highest a fhist
sampling time point and progressively declinedehéter with terminal phase half-lives ranging beiwéd .4
and 8.8 days. The calculation of half-lives fomgotissues was made difficult because of low arrchivie
tissue concentrations measured over the coursecftuidy.

The highest concentration of radioactivity follogithoth doses was present in the liver of both sewts
liver, kidney and adrenal concentrations remairilm highest throughout the course of the studye fbhal
residues in tissues and carcass at the end otullg accounted for 2.4% of the dose in males afiédn
females following the low dose and for just 1.1%l &18% following the high dose in males and females
respectively.

Tissue depletion on radioactivity following repeatd oral dosing of radiolabelled benzovindiflupyr

Daily oral doses of 1 mg/kg bw benzovindiflupyr wadministered to male rats for 14 days to deterrttige
extent of accumulation of radioactivity in tissuesd the remaining carcasses and its subsequenhaitiom
(Shaw, 2011d). Radioactivity was well distribuiatb the tissues and the concentration generatlyeased
during the period of dosing and appeared to beoaghing steady state concentrations by the entheof t
14 day dosing period. Following the cessationasinlg, all tissue concentrations steadily declined.

Tissue concentrations of radioactivity were highasthe liver and kidney consistent with both biiaand
urinary elimination of T*C]-benzovindiflupyr and its metabolites. Followitige liver and kidney, the adrenals
and thyroid had the greatest concentrations obeadivity with residues in all other tissues begenerally
below plasma concentrations until around 10 dayst dose 14. Thereafter, concentrations were giyera
above those in plasma and by the final sampling t{®3 days post dose 14) concentrations were still
measurable in most tissues but, were approachiadirtit of reliable measurement. The total tissunl
carcass residues at the final sampling time aceoufdr less than 0.2% of the total radiolabellededo
administered.

As was observed following a single dose the termptaase half-life for tissue depletion was variable
reflecting the low concentrations at or aroundlitmit of reliable measurement for several tissués.a result

the shortest estimate was obtained in the plasndatlae longest in the testes being 2.5 and 69 days,
respectively.

Biotransformation

Benzovindiflupyr was extensively metabolised in gating rise to at least 8 types of metaboligeg(
desmethyl, hydroxy, dihydroxy, desmethyl hydroxgsihethyl dihydroxy, ring-open, glucuronide conjegat
sulphate conjugate) (Green and MacDonald, 2011He Majority of the administered radioactivity (7898
dose) was identified following a single oral doséenzovindiflupyr. The major metabolites werentied

as SYN546041, SYN546360, SYN546643, SYN546645 amtiZa6619. Other identified components
included SYN546039, SYN546042, SYN546708 and SYN&46 Glucuronide and, in some cases, sulphate
conjugates of these metabolites were also preséfihile some quantitative differences were observed
between males and females, SYN546041 and SYN54&gffiher accounted for a major proportion of the
dose (35-60% dose). No significant differencesenalnserved following a single dose at 40 mg/kg ow o
1 mg/kg bw or repeat daily dosing at 1 mg/kg bw/d&Winor differences were observed between males an
females as indicated by the presence of ring-opetalmolites, SYN546634, SYN546706 and SYN546707
primarily in males and the presence of a sulphatgugate of SYN546042 in females only. There vitde |
evidence to indicate cleavage of benzovindiflupgtween the pyrazole and phenyl moieties with péssib
metabolites present at <2% of the dose in uring being consistent with the results of the preliannstudy.

The biotransformation proceeded by:
» Formation of SYN546206 by N-demethylation of beriadiflupyr
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* Hydroxylation and demethylation to give the majatabolite SYN546041
* Hydroxylation of benzovindiflupyr to give the majphenolic metabolite SYN546360

» Hydroxylation of both benzovindiflupyr and SYN54@Qo give the metabolites SYN546039,
SYN546360, SYN546040, SYN546042 and SYN546708

e Further hydroxylation to give dihydroxylated methies of both benzovindiflupyr and SYN546206
(e.0.SYN546619, SYN546644, SYN546645 and SYN546643)

e Opening of the bicyclo moiety of both benzovindifjm and SYN546206 to give metabolites
SYN546634, SYN546706 and SYN546707

* Glucuronic acid conjugation and some sulphate gatjan

SYN545192

/ \ \ X OH. . QAOH
l PN
N OH F O N_ ~ SYN546040
N SYN546206 . FJ\/\O SYN546360 \
. ) N WL N\ & cl_ cl
al N \ ¥ c_ a
WD sYNs46039 oH|
0 N OH\
- SYN546041
/ /S/? / F \
H SYN546042 H
SYN546644

N SYN546708 \ \ N syNss619 /SN’\/{

/ /

/ \ SYN546634
oH l oH Q /S/(

3 N'SYN546643
/S//g Potential
SYN546645 intermediate
Cl SYN546706 no_t detected in

this study

N
H

Z/ o)

OH

SYN546422
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\
Note: Oxidation may occur before demethylation. /S/\gL cl SYN546707
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4.1.2 Human information

No information.

4.1.3 Summary and discussion on toxicokinetics

See 4.1.1 above.

4.2 Acute toxicity
4.2.1 Non-human information
Table 11: Summary table of relevant acute toxicitystudies
Method Results Remarks Reference
rat (CRL:(WI)BR) female LDso: 55 mg/kg bw| 175 mg/kg bw Tavaszi J
oral: gavage (vehicle 19%(female) based on:3 females dosed, one died 6 hours after dosing| {4810)
carboxymethylcellulose) test mat. remaining 2 died on day 1. Clinical signs included
Test material purity: 97% decreased activity (3/3), prone position (3/3),
. incoordination (3/3), piloerection (3/3), dyspnoea

bDV(\)/ses. 17.5, 55, 175 mg/kg (3/3), decreased respiratory rate (1/3), clgnic

' convulsion (1/3), decreased body temperature (3/3).

OECD Guideline 425 (Acutg
Oral Toxicity: Up-and-Down|
Procedure)

4

55 mg/kg bw

4 females dosed, 3/4 survived, 1/4 died 2 houes aft

GLP dosing. Clinical observations decreased actiyity
(4/4), dyspnoea (4/4), incoordination (4/4) gnd
hunched back (1/4).
17.5 ma/kg bw
1 female dosed, survived, no clinical observations.
rat (Wistar CRL:(WI)BR)| LCso (4 h): > 0.56| One female was found dead on day 1. SignifigaNagy K
male/female mg/L air | clinical signs noted during exposure: increasgd010)
inhalation: aerosol of dust(male/female) respiratory rate (2/5 males, 2/5 females) and
(nose only) based on: test maf.laboured respiration (5/5 males, 5/5 femalgs).
Test material purity: 97% (nose only) Significant observa.nons on remoyal _from restrgint
) _ and/or after 1 hour: laboured respiration (5/5 ®galle
Single (.:iose. 0.5 mg/k 4/5 females), ataxia (1/5 males, 4/5 females),
(nominal);  0.56  mg/L lethargy (1/5 males, 4/5 females) and clohic
(analytical concentration). convulsions (1/5 females). Three of the four
OECD Guideline 403 (Acute surviving females were emaciated for a couplg of
Inhalation Toxicity) days after exposure. The majority of animpls
GLP recovered from Day 3 with exception of one femgale
where clinical signs persisted until Day 10.
rat (CRL:(WI)BR) | LDss: >  2000| No mortality, no adverse clinical or dermal sign8elendk V
male/female mg/kg bw| were observed in any of the animals. There wer¢ (29010a)
Single dose: 2000 mg/kg by (Male/female) effects on bodyweight and no macroscopic findings

Test material purity: 97%
Coverage: semiocclusive

OECD Guideline 402 (Acutg
Dermal Toxicity)

based on: test mat.

%

GLP

at necropsy.
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4.2.1.1 Acute toxicity: oral

The estimated acute median lethal dose (MLD) fozbeindiflupyr via the oral route was 55 mg/kg basbd
on an acute up-and-down procedure (Tavazi, 2018ajvever, in a single dose neurotoxicity study (§wm
2011a; Table 21) there was no mortality at 80 mglig Based on the mortality pattern (3/3 at
175 mg/kg bw; 0/20 at 80 mg/kg bw; 1/4 at 55 mgdkg it can be concluded that the MLD lies withire th
range >55 < 175 mg/kg bw.

4.2.1.2 Acute toxicity: inhalation
The median lethal concentration (MLC) following seinhalation exposure to aerosol of the solid w&rre
was estimated to be 0.56 mg/L (Nagy, 2010).

4.2.1.3 Acute toxicity: dermal

The acute dermal MLD was shown to be >2000 mg/kdZmtenak, 2010a).

4.2.1.4 Acute toxicity: other routes

No information.

4.2.2 Human information

No information.

4.2.3 Summary and discussion of acute toxicity

The estimated acute oral median lethal dose (MldD)okenzovindiflupyr was >55 and < 175 mg/kg bw and
the median lethal concentration (MLC) following se&inhalation exposure was estimated to be 0.5&.mg/
The acute dermal MLD was shown to be >2000 mg/kg bw

4.2.4 Comparison with criteria

With an oral MLD of >55 < 175 mg/kg bw and acutdatation MLC of 0.56 mg/L, benzovindiflupyr
warrants classification as Acute Tox. 3: H301, Ha8tording to CLP.

It has low dermal toxicity (MLD > 2000 mg/kg bw)drtherefore, no classification is warranted ur@ieP.

4.2.5 Conclusions on classification and labelling

CLP: Acute Tox 3; H301 + H331

RAC evaluation of acute toxicity

Summary of the Dossier submitter’s proposal

Three studies on acute toxicity, one for each route of exposure, were included in the CLH
report. In an acute oral toxicity study (conducted in accordance with OECD test guideline
(TG) 425) with female rats, mortalities were observed at the middle dose (55 mg/kg bw,
1 animal) and at the high dose (175 mg/kg bw, all animals) (Tavaszi, 2010). No deaths
were observed in an oral single dose neurotoxicity study up to the highest dose of 80
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mg/kg bw (Sommer, 2011a).

Based on the results of these two studies, the acute oral median lethal dose (MLD) for
benzovindiflupyr was estimated to be >55 and <175 mg/kg bw. The DS proposed to
classify benzovindiflupyr as Acute Tox. 3; H301.

A dermal limit dose study (conducted in accordance with OECD TG 402) reported no
mortalities when male and female rats were administered 2000 mg/kg bw (Zelenak,
2010a). No classification was proposed for acute dermal toxicity.

The acute inhalation toxicity was evaluated in a GLP study (OECD TG 403) in rats. In this
study, one female was found dead on day 1, while significant clinical signs were noted
during exposure in all animals. The median lethal concentration (MLC) was estimated to
be >0.56 mg/L. The DS proposed to classify benzovindiflupyr as Acute Tox. 3; H331 in
accordance with the classification criteria for inhalation of dusts and mists.

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

Assessment and comparison with the classification criteria

RAC agrees with the assessment of the DS that the MLD for benzovindiflupyr is >55 and
<175 mg/kg bw, and therefore based on the comparison of the oral MLD with the
criteria, RAC agrees with the conclusion of the DS that benzovindiflupyr should be
classified as acute Tox. 3; H301.

For the inhalation route, RAC discussed the feasibility of classification based on the a
minimum MLC value , i.e. >0.56 mg/L (proposed by the DS), which may be considered
inconclusive.

Based on evident toxicity observed during the fixed dose study the classification as acute
Tox. 3; H331 is warranted.

RAC concludes, in agreement with the DS proposal, to classify the substance for
inhalation toxicity as acute Tox. 3; H331 in accordance with CLP.

As the dermal LDsy was estimated to be >2000 mg/Kg RAC agrees with the conclusion of
the DS that benzovindiflupyr should not be classified for dermal toxicity in accordance
with CLP.

4.3 Specific target organ toxicity — single exposure 8T SE)

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

All clinical signs observed in the acute toxicitydies via the oral, dermal and inhalation routese(Tables
11 and 21) were considered to be non-specific sifrgeneral acute toxicity. The acute neurotoyisiudy
demonstrated no evidence of neurotoxicity at 8Ckongiv.

4.3.2 Comparison with criteria

Substances that have produced significant nonHedReeity in humans or that, on the basis of evide from
studies in experimental animals, can be presumeldat@ the potential to produce significant nondéth
toxicity in humans following single exposure, atassified as STOT SE 1 or 2. Classification is sufgud by
evidence associating single exposure to the sutestaith a constant and identifiable effect.

Classification in STOT SE 3 is reserved for transtarget organ effects and is limited to substarbat have
narcotic effects or cause respiratory tract intacti



CLH Report for Benzovindiflupyr

The signs that were apparent after single oraliamalation exposure (no adverse effects were obdeaiter
dermal exposure) to benzovindiflupyr were indicatdf non-specific, general acute toxicity. As thems no
clear evidence of specific effects on a target wmyatissue that were independent of mortalitiesdefinitive
signs of respiratory tract irritation or narcotiteets, no classification for specific target orgaricity (single
exposure) under CLP is required.

4.3.3 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of specific target organ toxicity — single exposure
(STOT SE)

Summary of the Dossier submitter’s proposal

All clinical signs observed in the acute toxicity studies via the oral, dermal and inhalation
routes were considered to be non-specific signs of general acute toxicity. The acute
neurotoxicity study demonstrated no evidence of neurotoxicity at 80 mg/kg bw.
Therefore, the dossier submitter concluded that no classification is warranted for STOT
SE.

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

Assessment and comparison with the classification criteria

The signs that were apparent after single oral and inhalation exposure (no adverse
effects were observed after dermal exposure) to benzovindiflupyr were indicative of non-
specific, general acute toxicity. There was no clear evidence of specific effects on a
target organ or tissue that were independent of mortalities, no definitive signs of
respiratory tract irritation or narcotic effects.

In the absence of constant and identifiable effects, RAC agrees with the DS conclusion
that benzovindiflupyr need not be classified for STOT SE in accordance with CLP.

4.4 [rritation
441 Skin irritation

4.4.1.1 Non-human information

Table 12: Summary table of relevant skin irritation studies

Method Results Reference

rabbit (New Zealand White) Mean scores at 24, 48 and 72 hours for each ot th&elenak \%
0.5 g of benzovindiflupyr technicgl Erythema: 0.3, 0, 0 (mean: 0.1);

Vehicle: none Oedema: 0, 0, 0 (mean: 0)

Coverage: semiocclusive

OECD Guideline 404 (Acute
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Dermal Irritation / Corrosion)
GLP

4.4.1.2 Human information

No information.

4.4.1.3 Summary and discussion of skin irritation

No signs of oedema were observed in any animalry gkght erythema was seen in all rabbits at 1rhou
which persisted to 24 hours in one animal.

4.4.1.4 Comparison with criteria

The application of benzovindiflupyr did not resudt any significant signs of skin irritation. Théoee,
benzovindiflupyr does not meet the criteria forssification according to CLP regulation.

4.4.1.5 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

One rabbit skin irritation study, conducted according to OECD TG 404, was summarised
in the CLH report (Zelenak, 2010b). No signs of oedema were observed in any animal;
the mean scores for each of the three rabbits at 24, 48 and 72h were all equal to zero.
Very slight erythema was seen in all rabbits at 1 hour which persisted to 24 hours in one
animal; the mean scores at 24, 48 and 72h were 0.3, 0 and 0 respectively. The DS
proposed no classification for skin corrosion/irritation.

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

Assessment and comparison with the classification criteria

Dermal exposure to benzovindiflupyr did not result in any significant signs of skin
corrosion/irritation.

Therefore, RAC agrees with the DS that benzovindiflupyr should not be classified for skin
corrosion/ irritation in accordance with CLP.

4.4.2 Eye irritation

4.4.2.1 Non-human information

Table 13: Summary table of relevant eye irritationstudies

Method Results Reference
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rabbit (New Zealand White Rabbit, SPF
Purity: 97%

0.1g benzovindiflupyr

Vehicle: none

OECD Guideline 405 (Acute Ey

Irritation / Corrosion) (adopted April 24,

2002)

Mean scores at 24, 48 and 72 hours each of 3 gab

Cornea: 0, 0, 0 (mean: 0)

Iris: 0, 0, 0 (mean: 0)

Conjunctiva (redness): 1, 1, 1 (mean: 1)
eConjunctiva (chemosis): 0, 0, 0 (mean: 0)

GLP

biMallaun M (2011)

4.4.2.2 Human informatio

No information.

n

4.4.2.3 Summary and discussion of eye irritation

A study has been conducted (Mallaun, 2011). One hfier application, conjunctival redness was cote
all animals which persisted in two animals untili¥@urs after treatemtn and in one animal until ysdafter
treatment. There were no corneal or iridial efféatany animal and all animals showed full recg\ar 10

days after treatment.

4.4.2.4 Comparison with criteria

Benzovindiflupyr was mildly irritating to the ey&gth transient signs of irritation that reverseteaflO days
post-treatment. All mean irritation scores were t2refore, no classification is required in ademrce with

CLP.

4.4.2.5 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of eye corrosion/irritation

Summary of the Dossier submitter’s proposal

One rabbit eye irritation study, conducted according to OECD TG 405, was summarised in
the CLH report (Mallaun, 2011). In this study, conjunctival redness was noted in all
animals one hour after application, which persisted in two animals until 72 hours after
treatment and in one animal until 7 days after treatment. There were no corneal or iridial
effects in any animal and all animals showed full recovery at 10 days after treatment.
Dossier Submitter proposes no classification for this endpoint.

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

Assessment and comparison with the classification criteria
Benzovindiflupyr was mildly irritating to the eyes with transient signs of irritation
(conjunctival redness) that reversed after 10 days post-treatment.

All mean irritation scores were <2, therefore, RAC agrees with the DS conclusion that no
classification is required in accordance with CLP.
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4.4.3 Respiratory tract irritation

4.4.3.1 Non-human information
See 4.3 above (STOT SE).

No repeated dose toxicity studies via the inhatataute have been conducted.

4.4.3.2 Human information

No information.

4.4.3.3 Summary and discussion of respiratory tract irritation

Benzovindiflupyr is not a respiratory irritant.

4.4.3.4 Comparison with criteria

There is no data to discuss the effect of Benzdflinyr as a respiratory irritant, therefore, nasdification is
discussed.

4.4.3.5 Conclusions on classification and labelling

CLP: No classification
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4.5 Corrosivity

451 Non-human information

Table 14: Summary table of relevant corrosivity sidies

Method Results Remarks Reference

Not relevant

No signs of corrosion were observed in the avalabltation studies with benzovindiflupyr (see sec 4.4
above).

45.2 Human information

No information.

4.5.3 Summary and discussion of corrosivity

No evidence of corrosion was observed in the abviglaritation studies with benzovindiflupyr.

4.5.4 Comparison with criteria

Benzovindiflupyr was not corrosive in the availabsl#ation studies, does not have a pH<@for>11.5, and,
therefore, does not meet the criteria for classiion according to CLP.

455 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

One rabbit skin irritation study, conducted according to OECD TG 404, was summarised
in the CLH report (Zelenak, 2010b). No signs of oedema were observed in any animal;
the mean scores for each of the three rabbits at 24, 48 and 72h were all equal to zero.
Very slight erythema was seen in all rabbits at 1 hour which persisted to 24 hours in one
animal; the mean scores at 24, 48 and 72h were 0.3, 0 and O respectively. The DS
proposed no classification for skin corrosion/irritation.

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

Assessment and comparison with the classification criteria

Dermal exposure to benzovindiflupyr did not result in any significant signs of skin
corrosion/irritation.

Therefore, RAC agrees with the DS that benzovindiflupyr should not be classified for skin
corrosion/ irritation in accordance with CLP.
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4.6 Sensitisation

4.6.1 Skin sensitisation

Table 15: Summary table of relevant skin sensitigen studies

Method Results Reference
mouse (CBA/J Rj) female Not sensitising Torok-Bathd M
Local lymph node assay Stimulation index: 0.8, 0.7, 0.8, 0.4, 0.9 and @i (2010)

5 or 6 females/group concentrations of 0.01, 0.1, 0.1, 5, 10 and 25%, w/v

Test material purity: 97% respectively.

25l to each ear
Concentrations: 0, 0.01, 0.1, 1.0,|5,
10, 25% wi/v

Vehicle: acetone: olive oil (4:1)
OECD Guideline 429 (Ski

Sensitisation: Local Lymph Nod
Assay)

GLP

4.6.1.1 Non-human information

No stimulation index is above 3, whatever the cafre¢ion tested. Benzovindiflupyr was negative $&mn
sensitisation potential in the mouse local lympHenassay (Torok-Batho, 2010).

4.6.1.2 Human information

No information.

4.6.1.3 Summary and discussion of skin sensitisation

Stimulation index values of the test item were<dl (0.6, 0.9 and 0.4 at concentrations of 25, 1@ %%
(w/v), respectively and 0.8, 0.7 and 0.8 at conediatns of 1.0, 0.1 and 0.01% (w/v), respectivelyljhe
positive control substance had a stimulation irel&x0.

4.6.1.4 Comparison with criteria
Benzovindiflupyr was negative for skin sensitisatfgotential in the mouse local lymph node assayduoes
not meet the criteria for classification accordiagCLP.

4.6.1.5 Conclusions on classification and labelling

CLP: No classification
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RAC evaluation of skin sensitisation

Summary of the Dossier submitter’s proposal

A local lymph node assay (LLNA) in female mice was conducted according to OECD TG 429
(Torok-Bathd, 2010). Stimulation index values for the test item were all <3 (0.6, 0.9 and
0.4 at concentrations of 25, 10 and 5% (w/v), respectively and 0.8, 0.7 and 0.8 at
concentrations of 1.0, 0.1 and 0.01% (w/v), respectively). The positive control substance
had a stimulation index >3.0. Benzovindiflupyr was negative for skin sensitisation potential
in the mouse LLNA and according to the DS does not meet the criteria for classification
according to CLP.

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

Assessment and comparison with the classification criteria

Benzovindiflupyr was negative for skin sensitisation potential in the mouse local lymph
node assay. The stimulation index values for the test item were all <3. The Guidance on
the Application of the CLP Criteria, version 4.0 — November 2013 (CLP Guidance) indicates
that a substace may be classified as a skin sensitiser on the basis of positive results in an
LLNA (criteria for a positive result include a stimulation index >3).

Therefore RAC concludes that the substance does not meet the criteria for classification
according to CLP.

4.6.2 Respiratory sensitisation

4.6.2.1 Non-human information

There is no data that benzovindiflupyr is a redpmasensitiser.

4.6.2.2 Human information

No information.

4.6.2.3 Summary and discussion of respiratory sensitisation

There is no data on that benzovindiflupyr is a irespry sensitiser.

4.6.2.4 Comparison with criteria

There is no evidence that benzovindiflupyr is apiegory sensitiser and, therefore, no classifaratis
warranted.

4.6.2.5 Conclusions on classification and labelling

CLP: No classification
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4.7 Repeated dose toxicity

4.7.1 Non-human information

Table 16: Summary table of relevant repeated dodexicity studies

Method Results Reference
Studies in Rats

rat (Wistar HanTM:| 1200 ppm (99 mg/kg bw/day) Marr A (2010)
HsdRccHanTM: WIST) Body weight;| 11.2% (males)} 11.9% (females)

maleffernale Body weight gain| 26.8% (males)| 53.5% (females)

28 day study Food consumptian| during week 1 (42.7% males, 69%%

5/sex/dose females), extending throughout the treatment peirod

Test material purity: 97%

0, 100, 400, 1200 ppm (nominal
diet)

Exposure: 28 days (Continuous
the diet)

equivalent or similar to OECI
Guideline 407 (Repeated Dose 2
Day Oral Toxicity in Rodents)

GLP

females (8.8 — 38.1%).

period in both sexes.
ifFunctional observations50% 1 (females only) landing
foot splay measurements.

D Clinical chemistry | total protein (7.1%),] albumin
8(7.9%), 1 (50.5%) AST activity in femalesg, (15.4%)
glucose in males.

Organ weights 1 absolute (2.9%) and relative (16.5¢
liver weight; 1 absolute (2.8%) and relative (16.34
heart weights in males.

Histopathology: Minimal tubular basophilia of th
kidneys (3/5 females). Minimal centrilobular hepafie
hypertrophy of the liver (5/5 males).

400 ppm (36 mg/kg bw/day)

Histopathology: Minimal tubular basophilia in th
kidneys (2/5 females). Minimal centrilobular hepafie
hypertrophy of the liver (2/5 males).

100 ppm (9 ma/kg bw/day)

No treatment-related effects.

and females based on minimal tubular basophilignén

nFood efficiency Generally | throughout the treatmemnt

0)
0)

A1%

1%

NOAEL was 100 ppm (9 mg/kg bw/day) in both males

kidneys of females and minimal centrilobular
hepatocyte hypertrophy in males at 400 ppm.
rat (Han Wistar (CRL: WI(Han))) 1500 ppm (108.7/108.8 ma/kg bw/day) Robertson
male/female Body weight | from Day 31 (9.4%) in males and Day| $2010a)
90-day study in females (9.0%); overall body weight gain (malgs
Test material purity: 98.3% Food consumptian| throughout the treatment perigd
0, 100, 750, 1500 ppm (nominal n(up to 3_7..8%_ in mgles, 42.2% in females).
diet) Food utilisation | in both sexes (overall 30.6% malgs,
Exposure: 90 days (Continuous in42'3% females). ) ) ) _ _
the diet) Functional observation| in forelimb grip strength in
OECD Guideline 408 (Repeatd 4emales,¢ core body temperature (males 36.4°C/2.2%,
Dose 90-Day Oral Toxicity ir er_‘ngles 36.8 _C/Z'G%)' _
Rodents) Clinical chemistry | alkaline phosphatase (males 25%,
females 26.7%),] glucose (males 16.6%, females

GLP

18.8%) and urea (20.7% males only).
Organ weightsAdjusted liver weights 26.5% in males
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Method

Results

Reference

Histopathology: Centrilobular hepatocyte hypertrop
of the liver of all males and 4/10 females.

750 ppm (53.8/58.8 ma/kg bw/day)

14 in females (7.2%); overall body weight (male
20.1%, females 33.3%).

Food consumptian| throughout (up to 22.3% male
36.1% females).

Food utilisation | overall 16.3% males, 25% females

Functional observation | core body temperatun
(37.0°C/2.1%) in females.

Clinical chemistry:| alkaline phosphatase (35.6%j),
glucose (15.2%) in femaleg;urea (19%) in males.

Organ weights Adjusted liver weightst 7.1% in
females.

Histopathology Centrilobular hepatocyte hypertrop
in 4/10 males.

100 ppm (7.6/8.2 mg/kg bw/day)
No treatment-related effects.

NOAEL was 100 ppm (7.6/8.2 mg/kg bw/day) for bq
males and females on the basis of lower body wejg
food consumption and food utilisation and clini
chemistry changes in both sexes, and increased
weights in females and centrilobular hepatog
hypertrophy in males at 750 ppm.

Body weight | from Day 38 (8.9%) in males and Day

y

D

S,

[¢)

y

th
ht
al
live
yte

rat (Wistar) male/female
28-day dermal

10/sex/dose
Test material purity: 97%
100, 300, 1000 mg/k

bw/day(nominal)
Exposure: 28 days (5 d/wk, 6h/d)
OECD Guideline 410 (Repeats

Dose Dermal Toxicity: 21/28-Da
Study)

There were no treatment-related effects at any
level.

NOAEL was 1000 mg/kg bw/day.

GLP.

l@&@mmer
(2010)

EW,

Studies in mice

mouse (CD-1 (Crl:CD-1(ICR))
male/female

Preliminary dose setting study
5/sex/dose (main study) + 7, 15,
and 15 /sex/group for toxicokinet
sampling

Test material purity: 98.3%

0, 100, 300 or 500 ppm (nomin
in diet)

Exposure: 28 days (Continuous
the diet)

OECD Guideline 407 (Repeateq\I

500 ppm (81.8/91.5 ma/kg bw/day)
Body weight | (21.0% males, 10.7% females).

Body weight gain| (215.2% males, 80.0 % femalg
LBverall.

CClinical chemistry no effect

Histopathology: 1 in tubulointerstitial nephritis in th
kidneys (2/5 males (minimal); 1/5 females (slight))

300 ppm (47.4/57.9 mg/kg bw/day)

_Body weight gainBody weight loss in both sexes da
I'-3. Male bodyweight 8.2% day 5.

100 ppm (15.6/19.0 mg/kg bw/day)
o treatment-related effects.

Dose 28-Day Oral Toxicity in

Shearer J (2010)

s)

A1%

yS
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Method

Results

Reference

Rodents)
GLP.

NOAEL was 100 ppm (15.6/19.0 mg/kg bw/day
males/females), based on a clear reduction in K
weight and increased incidence of tubulointersti
nephritis in the kidneys of both sexes at 500 ppohan
initial body weight loss/statistically significaptlower
body weight at 300 ppm.

in
ody
tia

mouse (CD-1 (Crl:CD-1(ICR))
male/female

90-day study

10/sex/dose + 4/sex/group fi
toxicokinetic sampling

Test material purity: 97.0%

0, 100, 300 or 500 ppm (nomin
in diet)

Exposure: At least

(Continuous in the diet)

OECD Guideline 408 (Repeats
Dose 90-Day Oral Toxicity in
Rodents)

GLP.

91 day

500 ppm (97.9/102.8 mg/kg bw/day)

Mortality: 2/14 males removed from the study (on d
9 and 15) due to treatment related effects.

females).

Body weight Males | 17.8% by 7 days, femaleg
Hi12.9% after 2 days.

Body weight gain| 71.4% males, 46% females overa|

sFood consumptianSlight variances in both sexes. Fg
utilisation | 72.7% males, 40% females.

Clinical chemistry 36.9% | plasma triglyceride an
5.6% 1 creatinine levels in males. 5.1%0in plasma
calcium levels in females.

Gross pathologylLarge intestine distended (1/10 mal
1/10 females).

Histopathology Minimal to moderate
hyperplasia in the colon (8/10 males, 9/10 femal
and/or rectum (4/10 males, 7/10 females).
histopathology finding on kidney related to treatme

300 ppm (55.6/59.6 ma/kg bw/day)

females).

Body weight Males and females body weight Ig
during the initial 4 days (12.4% males, 6.3% fersple

Body weight gain| over the study period 35.3% malg
36% females.

Food utilisation| 40.9% males, 30% females.

Clinical chemistry 31.1% | plasma triglyceride level
in males.3.8%7 in plasma calcium levels in females.

Gross pathologylLarge intestine distended (1/10 mal
1/10 females).

Histopathology Minimal or mild mucosal hyperplasi
in the colon (6/10 males, 5/10 females) and/orumc
(3/10 males, 5/10 females).

100 ppm (17/20.9 mg/kg bw/day)
No treatment-related effects.

NOAEL was 100 ppm for both sexes (17.0/20.9 mg
bw/day) based on decreased body weight gain
increased incidence of soft faeces in males, claig
clinical chemistry parameters and mucosal hypeigpl
in the rectum and colon at 300 ppm.

biIClinical observations Soft faeces (6/10 males; 1/1

mucosal

Clinical observations Soft faeces (2/10 males; 2/1

ay'S

0

L=

A1

S,

es)
No

0

S,

D 1)
2]

—~

/kg
an

D

Mackay C (2011)

Studies in dogs

dog (Beagle) male/female

750 ma/kg bw/day

Pothmann

90-day study

Clinical observations Salivation (4/4 females), faecs

L{2010)
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Method

Results

4/sex/dose

Test material purity: 97%

0, 30, 375, 750 mg/kg/day (actu
ingested)

Exposure: 13 weeks (Daily) or
(capsule)

OECD Guideline 409 (Repeats
Dose 90-Day Oral Toxicity in
Non-Rodents)

GLP

aBody weight:Males | 7.2%, females 10.3% during tle
first week of treatment. There was a statistically
50

al

containing mucus or white particles or yellow stai
faeces (4/4 males; 2/4 females).

significant| in mean body weight in males from day
onwards (18.4 % day 50, 19.2% day 92).

ody weight gain | in males from day 22 onwards

100% day 50, 81.8% day 92) and sporadically
females between day 8 and the end of the studg¥®2.
day 50, 66.7% day 92).

Food consumptian| mean food intake during the firg

two weeks (males 42.5%, females 48.9% days 1-8);
improved in all animals after change of the feeding
regimen (food was presented three hours after dqgsin

instead of immediately after).
Clinical chemistry 1 plasma triglyceride values in

males and some females during the whole treatment

period (week 13 males 114%, females 81%ojlasma
calcium values in males during week 8 (4.2%) and
(5.1%).

Hystopathology:no finding on kidney. Some minimal
findings on caecum considered substance specific.

375 mg/kg bw/day

Clinical observations Salivation (2/4 females), faeces
containing mucus or yellow stained faeces (4/4 male

1/4 females).

Body weight Males | 7.2%, females 10.3% during the

first week of treatment.

Body weight gain | in males from day 22 onwards

(81.3% day 50, 54.5% day 92)
Food consumptian| mean food intake during the firg

two weeks (males 46.9%, females 45.8% days 1-8);
improved in all animals after change of the feeding
regimen (food was presented three hours after dqgsin

instead of immediately after).

Clinical chemistry | plasma calcium values wefe

observed in males week 8 (1.9%) and 13 (4.3%).
30 mag/kg bw/day
No treatment-related effects.

NOAEL was 30 mg/kg bw/day based on initjal
bodyweight loss, reduced food consumption, dectbase

body weight gain and effects on clinical chemistry.

dog (Beagle) male/female

1-year study

4/sex/dose

Test material purity: 97%

0, 25, 250, 500 mg/kg/day (actu
ingested)

Exposure: 52 weeks (Daily), or
(capsule)

OECD Guideline 452 (Chroni

a|3ody weight | body weight gain on day 8 (males 100

al

-
I

Toxicity Studies)

500 mg/kg bw/day

Clinical observations Salivation (2/4 males; 2/4
females). 1 incidence of vomiting (of feed, fluid,

capsule or mucus) amdincidence of faeces containing

mucus.

females 150%). Cumulative body weight ggiim both

sexes (males 50%, 58.3% and 42.9%, females 57.1%,

45.5% and 63.2% on days 22, 36 and 78).
Clinical chemistry:no effect.

Braun L (2011)
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Method Results Reference

GLP

250 ma/kg bw/day

Clinical observations Salivation (1/4 males; 2/
females); 1 incidence of vomiting (of feed, fluid,
capsule or mucus) amdincidence of faeces containing
mucus.

25 ma/kg bw/day

No treatment-related effects.

I=

NOAEL was 250 mg/kg bw/day based on reduced body
weight gain at 500 mg/kg bw/day.

4.7.1.1 Repeated dose toxicity: oral

Short-term toxicity of benzovindiflupyr was studigdrats, mice and dogs and has included spedifiies to
address neurotoxicity and immunotoxicity (Tables2Band 22).

Rats

In rats the main effect observed after short-teretady administration of benzovindiflupyr was auwetion in
body weight gain, food consumption and food uttiza (Marr, 2010; Robertson 2010a). There wereesom
minor changes in the liver including increasedrimeight and centrilobular hypertrophy visible afé® days
only. They were considered indicative of adaptiiarge. A minor pathological finding of minimal tuar
basophilia in the kidney was noted in females atr@@kg bw/day in the 28 day rat study linked witinam
modifications of markers of kidney clinical chemystHowever, no renal findings were seen in maleato
doses compatible with guidance values for claggifion (Table 3.9.3 CLP). In both studies the NOAE&s
100 ppm (equivalent to 8-9 mg/kg bw/day)

In a sub-chronic neurotoxicity study the NOAEL fgeneral systemic toxicity was also 100 ppm
(6.31/7.48 mg/kg bw/day) and there was no evideficeeurotoxicity at 50.67/37.99 mg/kg bw/day (Somme
2011b; Table 21; Section 4.12.2).

Mice

In the 28 day mouse study, benzovindiflupyr causgl body weight loss at doses of 300 and 50 @md
tubulointerstitial nephritis was observed in thdridys in both sexes at 500 ppm (Shearer, 201Moédh
coherent with the findings described in the 28dstatly, this effect was considered minor in micendemale
rats. In the 90 day study, initial body weight legss observed at 500 ppm and two males were tetediima
extremig(Mackay, 2011). There was no evidence of kidndfiglagy but hyperplasia in the colon and rectum
was observed in both sexes at 300 and 500 ppm.NT#EL for both the 28 and 90 day mouse studies was
100 ppm (equivalent to 17/20.9 mg/kg bw/day).

There was no indication that benzovindiflupyr wasnunotoxic in a 28-day dietary immunotoxicity stuatyd
the NOAEL for immunosuppression was 97.1 mg/kg lay/@WVasil, 2012; Table 22; Section 4.12.2).

Dogs
Toxicity in the dog was assessed in a 90-day ttyxiPothmann, 2010) and 1-year studies (Braun1201

In the 90 day study, there were signs of generdtity at the top dose of 750 mg/kg bw/day incluglin
salivation, slight initial body weight loss and vegd food consumption and reduced body weight g8light
initial body weight loss, reduced body weight gaid initial reduced food consumption were also nleskat

375 mg/kg bw/day. Clinical chemistry changes wals seen at 375 and 750 mg/kg bw/day (increased
plasma triglycerides in both sexes at 750 mg/kgdbwy/ decreased plasma calcium in males at 375 5@d 7
mg/kg bw/day) that might also indicate intestingodder. The NAOEL was 30 mg/kg bw/day.
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In the 1 year dog study, salivation, vomiting (eéd, fluid, capsule or mucus) and an increasedence of
faeces containing mucus were observed in both sex&b50 and 500 mg/kg bw/day. This last effect is
compatible with intestine disorder. However, theeleat which these effects occur are above thesifieation
criteria. Reduced body weight gain was seen in snatel females at 500 mg/kg bw/day. The NOAEL for
systemic toxicity was 250 mg/kg bw/day.

4.7.1.2 Repeated dose toxicity: inhalation

No information available.

4.7.1.3 Repeated dose toxicity: dermal
In a 28-day dermal toxicity study (Sommer, 2010¢réhwas no evidence of systemic toxicity or local
irritation. The NOAEL wad.000 mg/kg bw/day.

4.7.1.4 Repeated dose toxicity: other routes

No information available.

4.7.1.5 Human information

No information available.

4.7.1.6 Other relevant information

No other relevant information available.

4.7.1.7 Summary and discussion of repeated dose toxicity

The repeated dose toxicity of benzovindiflupyr bagn evaluated by the oral route of administraitiorats,
dogs and mice and by the dermal route in a 28-tayysn the rat. In all species the main effectewed
after short-term oral administration was an initaldy weight loss or a reduction in body weighthgaNo
evidence of toxicity was seen following dermal esyp@. Effects on specific target organs were mamat are
summarised below:

Bodyweight

Effects on body weight were observed at the lowbserved adverse effect level in all species. Qlgh
adverse, this effect is not severe enough to stpfassification in itself.

Liver

In the ratminor changes in the liver included increased liwerght and centrilobular hypertrophy in both the
28-day and 90-day toxicity studies at doses of gkmbw/day and above. There was no evidencevef li
toxicity in mice or dogs. Increased liver weighddiver histopathology was seen in rats at the LQAEOO
ppm, 36 mg/kg bw/day). Investigative studies hdemonstrated that benzovindiflupyr induces hepabé
glucuronyltransferase (UDPGT) leading to hepatotadilhypertrophy and increased liver weight (Rodmat
2012b). The available data (see Annex) also shmak the mode of action in the rat has no relevance
humans due to the well documented qualitative arahttative differences in response to UDPGT iniduct
between rats and humans (Dellareb al, 2006). Therefore, these adaptive changes do notama
classification.

Kidney
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Minimal tubular basophilia was seen female rathe28-day study at 400 ppm (36 mg/kg bw/day) drava

but not in the 90-day study at higher doses (15@D7%50 ppm, 108.8 and 58.8 mg/kg bw/day). Thesctsff
are observed above the concentration limits desdrib the CLP (based on 90d studies). In the mouse,
tubulointerstitial nephritis was observed in batxes at 500 ppm (81.8 mg/kg bw/day) in the 28-daghysbut

not in the 90 day study at the same dose leveérélwas no indication of kidney toxicity in the dog

Effects on kidney were observed in preliminary &adn rats and mice at high dose levels but nohén90-
day studies at similar dose levels. All effectgevminor, occurred at dose levels associated vatly lveight
effects and, as such, provide no evidence of dpdaifget organ toxicity and do not warrant cldsaiion

Gastrointestinal tract

In the 90-day mouse study an increased incidensefofaeces and hyperplasia in the colon and neethich

was observed in both sexes at 300 and 500 ppm/§8566mg/kg bw/day and 97.9/102.8 mg/kg bw/day). |
the 1 year dog study, vomiting and mucoid faecesevabserved in both sexes at 250 and 500 mg/kg/day.
Some evidence of gastrointestinal disturbance was 81 mice and dogs (soft faeces and mucosal phgse

in the rectum and colon in mice; vomiting, mucoakdes in dogs). These effects were accompanied by
effects on body weight, were of minimal severitydahere was no evidence of organ dysfunction. No
classification is warranted

4.7.2 Comparison with criteria of repeated dose toxicityfindings relevant for classification
as STOT RE

There is no evidence that benzovindiflupyr prodwsgcific target organ toxicity (repeated exposues)
produces significant health effects considerednieiir function, both reversible and irreversib&gnificant
effects (increased weight and histopathology) oleskm the liver in the rat were considered to theptive
changes resulting from UDPGT induction (see Anmethis report) and are not relevant to human health
Consequently, no classification is warranted.

4.7.3 Conclusions on classification and labelling of refed dose toxicity findings relevant
for classification as STOT RE

CLP: No classification

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

Summary of the Dossier submitter’s proposal

The CLH report contained a detailed description and assessment of the benzovindiflupyr data
on repeated dose toxicity (RDT). The RDT of benzovindiflupyr has been evaluated by the
oral route in rats (28 day study equivalent to OECD TG 407; Marr, 2010 and 90 day study,
OECD TG 408; Robertson, 2010a), mice (28 day study, OECD TG 407; Shearer, 2010 and
90 day study, OECD TG 408; Mackay, 2011) and dogs (90 day study OECD TG 409;
Pothman, 2010, 1 year study OECD TG 452; Braun, 2011; in both studies capsules were
provided in the diet) and by the dermal route in a 28 day study in rat (OECD TG 410;
Sommer, 2010). In all species tested, the main effect observed after short-term oral
administration was an initial body weight loss or a reduction in body weight gain. No
evidence of toxicity was seen following dermal exposure. Toxic effects were minor and are
summarised below:

Bodyweight
Effects on body weight were observed in all the species at different doses but this was
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associated with a decrease in food consumption in the oral studies. Thus this effect was not
considered severe enough to support classification in itself.

Liver

In the rat, minor changes in the liver included increased liver weight and centrilobular
hypertrophy in both the 28 day and 90 day toxicity studies at doses of 36 mg/kg bw/day
and above. There was no evidence of liver toxicity in mice or dogs. Increased liver weight
and liver histopathology was seen in rats at the LOAEL (400 ppm, 36 mg/kg bw/day in the
28 day study and 750 ppm, 53 mg/kg bw/day in the 90 day study). Investigative studies
have demonstrated that benzovindiflupyr induces hepatic UDP glucuronyltransferase
(UDPGT) leading to hepatocellular hypertrophy and increased liver weight (Robertson,
2012b). The available data also showed that the mode of action in the rat has no relevance
in humans due to the well documented qualitative and quantitative differences in response
to UDPGT induction between rats and humans (Lake, 2012a; Lake, 2012B; Green, 2012).

Therefore, these adaptive changes do not warrant classification as STOT RE.

Kidney

Minimal tubular basophilia was seen in female rats in the 28 day study at 400 ppm (36
mg/kg bw/day; Marr, 2010) and above but not in the 90 day study at higher doses (1500
and 750 ppm, 108.8 and 58.8 mg/kg bw/day; Robertson, 2010a). These effects are
observed above the concentration limits described in the CLP (based on 90 day studies). In
the mouse, tubulointerstitial nephritis was observed in both sexes at 500 ppm (81.8 mg/kg
bw/day) in the 28 day study but not in the 90 day study at the same dose level. There was
no indication of kidney toxicity in the dog.

Effects on kidney were observed in in 28 day studies in rats (Marr, 2010) and mice
(preliminary studies; Shearer, 2010) at high dose levels but not in the 90 day studies at
similar dose levels.

All effects were minor, occurred at dose levels associated with body weight effects and, as
such, provide no evidence of specific target organ toxicity and do not warrant classification.

Gastrointestinal tract

In the 90 day mouse study, an increased incidence of soft faeces and hyperplasia in the
colon and rectum was observed in both sexes at 300 and 500 ppm (55.6/59.6 mg/kg
bw/day and 97.9/102.8 mg/kg bw/day). In the 1 year dog study, vomiting and mucoid
faeces were observed in both sexes at 250 and 500 mg/kg/day. Some evidence of
gastrointestinal disturbance was seen in mice and dogs (soft faeces and mucosal hyperplasia
in the rectum and colon in mice; vomiting, mucoid faeces in dogs). These effects were
accompanied by effects on body weight, were of minimal severity and there was no evidence
of organ dysfunction.

Study NO(A)EL LO(A)EL effects
(mg/kg (mg/kg bw/d)
bw/d)
Rat 28 d 9.0 (male | 36.0 (male and female)
(dietary) and female) Minimal tubular basophilia in kidneys (female).

Centrilobular hepatocyte hypertrophy in liver (male).
Mouse 28 d | 15.,6 and | 47.5 and 57.9 (male and female)

(dietary) 19.0 | bw in males
(male and
female)

Rat 90 d 7.6 and 8.2 53.8 and 58.8 (male and female)

(dietary) (male and | | bw, bw gain, food consumption, food utilization in both
female) sexes;

1 adjusted liver weights in females;
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Centrilobular hepatocyte hypertrophy in males (4/10).

Mouse 90d | 17.0 and | 55.6 and 59.6 (male and female)

(dietary) 20.9 rincidence of soft faeces in males;

(male and | | bw, bw gain, food consumption in males and females;
female) Minor changes in clinical chemistry:

| plasma triglycerides in males, 1 plasma calcium level in
females

Distended large intestine was observed in one animal of
each sex.

Mucosal hyperplasia of the colon in males (6/10) and in
females (5/10) and/or mucosal hyperplasia of the rectum in
males (3/10) and in females (5/10)

Dog 13 w 30.0 375.0 (male and female)
(capsule) | bw and bw gain in males
| plasma calcium level in males (w8 and w13).
Dog 1y 250.0 500.0 (male and female)
(capsule) | body weight gain in males and females

The DS proposed no classification for STOT RE.

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

Assessment and comparison with the classification criteria

There is no evidence that benzovindiflupyr produces specific target organ toxicity (repeated
exposure) i.e. produces significant health effects considered to impair function, both
reversible and irreversible. Significant effects observed in the liver (increased weight and
histopathology) in rat were considered to be adaptive changes resulting from UDPGT
induction and are not relevant to human health. The effects do not support classification for
specific target organ toxicity following repeated exposure and fall within the effects
mentioned in Annex I: 3.9.2.8.1 of the CLP Guidance. Based on the data presented, RAC
concludes that the substance should not be classified for STOT RE.

In conclusion, RAC agrees with the DS that no classification is warranted for STOT RE in
accordance with CLP.
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4.8 Germ cell mutagenicity (Mutagenicity)

4.8.1 Non-human information

Table 17: Summary table of relevantr vitroand /n vivo mutagenicity studies

Method Results Remarks Reference
In vitro Studies

Bacterial reverse mutation assay (d.@¢Negative with | Negativefor S. typhimurium TA 1535, TA Sokolowski A
Ames test) (gene mutation) and without| 1537, TA 98 and TA 100; met. act.: with(2009)

S. typhimurium TA 1535, TA 1537, metabolic and without

TA 98 and TA 100, E. coli WP2 uyractivation Negative for E. coli WP2 uvr A pKM 107

A pKM 101 and E. coli, WP2 pKM and E. coli, WP2 pKM 101; met. act.: with

101 (met. act.: with and without) and without ;

Test material purity: 97% Cytotoxicity: no but tested up to limjt

Test concentrations: 3, 10, 33, 100, concentration

333, 1000, 2500 and 5000 pg/plate Vehicle (DMSO) controls, negative

(active ingredient) controls and positive controls were used in

OECD Guideline 471 (Bacterial each test. Results valid.

Reverse Mutation Assay)

GLP

Mammalian cell gene mutation asspiNegative with | Negative for mouse lymphoma L5178YWollny  H-E
(gene mutation) and without| cells; met. act.: with and without (2010)
mouse lymphoma L5178Y cells (mgtmetabolic Cytotoxicity: yes ;

act.: with and without) activation Vehicle (DMSO) controls and positiie

Test material purity: 97% controls were used in both assays. Results

Test concentrations: Pre-experime|
11.7, 23.4, 46.9, 93.8, 187.5, 375
750.0 and 1500.0 pg/mL

Main experiment: 1.3, 2.5, 5.0, 10,
15.0, 20.0, 30.0, 40.0, 50.0 and
pg/mL

OECD Guideline 476 (In vitrg
Mammalian Cell Gene Mutatio

nt:
0,

0,
60

valid

Test)

GLP

In vitro mammalian chromosomeNegative with
aberration test (chromosoneand without
aberration) metabolic
lymphocytes: human  peripherpRctivation

blood (met. act.: with and without)
Test material purity: 97%

Test concentrations: 0.34, 0.60, 1.83,

2.5, 3.1, 3.20, 5.0, 5.5, 7.5, 9.6 a
10.0 pg/mL (chromosomal aberrati
analysis)

3.1, 5.5, 9.6, 16.9, 29.5, 51.7, 90
158.3, 277.1, 484.9, 848.6 a
1485.0 pg/mL (cytogenetic tests)
OECD Guideline 473 1§ vitro
Mammalian Chromosome Aberratid

nd
DN

55
nd

Test)

Negative for lymphocytes: humal
peripheral blood; met. act.: with an
without

Cytotoxicity: yes (precipitation was seen
cultures treated with benzovindiflupyr
concentrations of 51.7 pug/mL (without S
and 29.5 pg/mL (with S9) and above).

Vehicle (DMSO) controls and positiv
controls were used in both assays. Res
valid

n Bohnenberger
dS (2010)

in
At
0)

e
ults
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GLP | |

In vivo Studies

Micronucleus assay (chromosomélegative Genotoxicity: negative (male/female); Innes D (2010)
aberration) toxicity: yes (assessed in preliminary study.

rat (Wistar (Han)) male/female MTD 175 mg/kg/day for males and 75

oral: gavage mg/kg/day for females)

Vehicle controls (DMSO) and positiv
controls used. Results valid

1)

Test material purity: 97%
0, 43.8, 87.5, 175 mg/kg/day (males);
0, 75 mg/kg/day (females) (nomingl
conc.)
OECD Guideline 474 (Mammaliah
Erythrocyte Micronucleus Test)

GLP

4.8.1.1 /n vitrodata

Benzovindiflupyr showed no genotoxic activity imeverse gene mutation assay in bacteria usingestert
strains (Sokolowski, 2009), in a mammalian cell @enutation assay (Wollny, 2010) and in ianvitro
mammalian chromosome aberration test (Bohnenbe?2@df). All studies were tested both in the presen
and absence of exogenous metabolic activation aed positive and negative controls to confirm thkdity
of the tests.

4.8.1.2 /n vivodata

Benzovindiflupyr was negative in a rat micronuclessay (Innes, 2010).

4.8.2 Human information

No information.

4.8.3 Other relevant information

No other relevant information.

4.8.4 Summary and discussion of mutagenicity

Benzovindiflupyrhas been demonstrated to be negative for gendioikica comprehensive packageiof
vitro andin vivoassays for genotoxicity.

4.8.5 Comparison with criteria

Genotoxicity of benzovindiflupyr was tested in thne vitro and onen vivotest (Table 17). The results of all
studies were negative whilst positive and negatbamtrols demonstrated the validity of the tests.
Benzovindiflupyr can be considered not to be gexiotand no classification is proposed.



CLH Report for Benzovindiflupyr

4.8.6 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of germ cell mutagenicity

Summary of the Dossier submitter’s proposal

Benzovindiflupyr showed no genotoxic activity in a reverse gene mutation assay in bacteria
using six tester strains (Sokolowski, 2009), in a mammalian cell gene mutation assay
(Wollny, 2010) and in an in vitro mammalian chromosome aberration test (Bohnenberger,
2010). All studies were tested both in the presence and absence of exogenous metabolic
activation and used positive and negative controls to confirm the validity of the tests.
Negative results were obtained also in a rat micronucleus assay after treatment with
Benzovindiflupyr (Innes, 2010).

The negative results in both in vitro and in vivo assays, lead the DS to propose no
classification for mutagenicity.

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

Assessment and comparison with the classification criteria

Genotoxicity of benzovindiflupyr was tested in three in vitro and one in vivo test. The results
of all studies were negative whilst positive and negative controls demonstrated the validity of
the tests.

RAC concludes that benzovindiflupyr can be considered not to be genotoxic and no
classification is warranted in accordance with CLP.

4.9 Carcinogenicity

49.1 Non-human information

Table 18: Summary table of relevant carcinogenicit studies

Method Results Reference
2-year study Non-neoplastic findings Mackay C
rat (Han Wistar| 600/400 ppm (30.17/ 27.44 mg/kg bw/day males/fensle (2012a)
(CrL:Wi(Han))) Bodyweight:diverged from controls throughout the stuglyt0.9% males, 24.9%
male/female females week 104.

52/sex/dose (main Bodyweight gainj 13.8% males, 38.2% females week 104.
study) plus 12/SeX/doseFood consumption} (4-10%) in males, ~6-20 in females.

(toxicity study - to o .
provide data at 1 yeerFOOd utilisation: | weeks 1-4 (15.2%) and 1-13 (6.4%) in males; wekis

interim kill) (17.7%), 9-13 (18.5%) and 1-13 (14.5%) in females.
Clinical chemistry:| ALP (week 53, 30.4% males, 22.2% females), ALT kv

oral: feed P
. .| 53, 28.6% males, 30.9% females) and AST (week 33492 males, 37.0%

Test material purity females)

97% '

Organ weightst 7.5% absolute liver weight in males week 104.
0, 25, 100 ppm (males _ _ . .
and females), 600 Pathology Non-neoplastic:t centrilobular hypertrophy in the livers of malges
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Method

Results

Reference

(males), 400 (females
ppm (nominal in diet)
0, 1.21, 4.88 and 30.1
mg/kg/day (males); 0
1.65, 6.66 and 27.4
mg/kg/day (females
(actual ingested)

Exposure: 104
consecutive week
(Continuously in diet)

OECD Guideline 453

(Combined Chronig
Toxicity /
Carcinogenicity
Studies)

GLP

7and hepatocellular eosinophilic foci in males.

5

) (9/12 week 52, 13/52 week 104) and females (10/@ekwb2, 36/52 week 104
accompanied by pigmented hepatocytes in femaleshapdtocyte vacuolatio

, 100 ppm (4.88/6.66 ma/kg bw/day males/females)

104 weeks of treatment (8/52).
25 ppm (1.21/1.65 mg/kg bw/day males/females
No treatment-related effects.

Neoplastic findings

males at 600 ppm.
Overall tumour incidence (%) males

Dietary concentration benzovindiflupyr (ppm

0 25 100 600
Thyroid follicular cell | 1/53 4/52 5/52 9/52*
adenoma (2%) (7.6%) (9.6%) (17.3%)
Thyroid follicular cell| 1/52 0/52 1/52 0/52
carcinoma

The toxicity and carcinogenicity NOAEL was 100 ppequating to 4.88 mg/k
bw/day in males and 6.66 mg/kg bw/day in femalesel on lower bodyweigh
gain, food consumption/utilisation, clinical patbgl changes, increased liv
weight, increased incidence of centrilobular hympty in the liver
(accompanied by pigmented hepatocytes in femaldshapatocyte vacuolatio
and hepatocellular eosinophilic foci in males) iottb males and females, a
increased incidence of thyroid follicular cell adema in males at 600 ppm.

n

Pathology Neoplastic: increased incidence of thyroid fallar cell adenoma in

A Pathology Non-neoplastic:t hepatic centrilobular hypertrophy in males after

80-week study
mouse (CD-1 (Crl:CD-
1(ICR))) male/female
50/sex/dose
Test material
97%

oral: feed

0, 20, 60 and 200 ppt
(nominal in diet)
0, 2.62, 7.55 and 26.1
mg/kg/day (males); O
2.89, 8.67 and 29.2
mg/kg/day (females
(actual ingested)
Exposure: 80
consecutive week
(Continuously in diet)
OECD Guideline 451
(Carcinogenicity
Studies)

GLP

purity

Non neoplastic findings

200 ppm (26.18/29.26 ma/kg bw/day males/females)
Bodyweight:| 3.5 - 5.2% males first 4 weeks of the study.
Bodyweight gain| 20.5% males weeks 1-4

Pathology Non-neoplastict simple mucosal hyperplasia in the colon of m3
(13/49) and females (10/48);incidence of simple mucosal hyperplasia in
caecum (4/50 males and 2/48 females).

N60 ppm (7.55/8.67 ma/kg bw/day males/females)
No treatment-related findings.
820 ppm (2.62/2.89 mg/kg bw/day males/females)
;,)No treatment-related findings.

Neoplastic findings
There were no treatment-related neoplastic findings

5 There was a numerically higher (not statisticaligngficant) incidence of
Harderian gland adenomas in treated mice at alé desels compared wit
controls.

Tumour incidence in the Harderian gland

Mackay C
(2012b)

\les
the

Dietary concentration of benzovindiflupyr (ppm)
Sex| O 20 60 200
Adenoma M | 2/50 7/50 4/50 8/50
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Method Results Reference
F 0/50 4/50 3/50 5/50
Adenocarcinomg M | 0/50 1/50 0/50 0/50
F 0/50 0/50 0/50 0/50

~

The NOAEL for toxicity was 60 ppm (7.55 mg/kg bwyda males and 8.6}
mg/kg bw/day in females) based on lower body wedggitt body weight gain an
increased incidence of simple mucosal hyperplakithe colon and caecum at
200 ppm.

[oN

4.9.1.1 Carcinogenicity: oral
The chronic toxicity and carcinogenicity of benzwliflupyr was studied in rats and mice (Table 18).
Rats

In a 2 year combined chronic toxicity/carcinogetyicstudy significantly lower body weight gain, food
consumption and food utilisation were observedadthlsexes at 600/400 ppm. ALP, ALT and AST values
were consistently lower than control values atttigedose.
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Liver

In males at 600 ppm liver weight (covariate analysith body weight) was statistically significantly
increased. There were no other effects on orgaghive The incidence of centrilobular hypertropimythe
liver was statistically significantly higher in tafpse males and females at 52 and 104 weeks. l&s mag600
ppm, the incidence of eosinophilic cell foci in tier was statistically significantly higher aftéb4 weeks
and a higher incidence of hepatocyte vacuolatios seen after 104 weeks. A higher incidence of piged
hepatocytes was observed in females at 400 ppm=tand 104 weeks. There was no increased inoideh
liver tumours.

Thyroid

In males at 600 ppm there was a treatment-relatrdase in the incidence of thyroid follicular caflenomas.
Additional studies have been conducted to elucittegenode of action for the thyroid follicular callenomas
observed in top dose males (Robertson 2010b, 2@AZb; Lake, 2012a, 2012b; Green, 2012; see $Bectio
4.12.1.3). An in-depth evaluation of the invediig@mode of action studies along with detailed swames of
the individual studies is presented in the Annethie report. The overall database was evaluatedrding to
the mode of action frameworks established by tlgSIRnd ILSI/HESI (Sonich-Mulliret al, 2001; Meeket

al, 2003) which address both the question of the naidection in the experimental animal model and the
relevance of this mode of action to humans. Basedn evaluation of the mode of action studies thed
regulatory toxicology database the following hasrbdemonstrated:

» Benzovindiflupyr has no direct effect on thyroid@ddase

* Induction of UDPGT leading to increase in conjugatand excretion of (triiodothyronine); Bnd
thyroxine (Ty)

A decrease in serunyand T, levels

» A compensatory increase in thyroid stimulating hone (TSH) levels secreted via the hypothalamus-
pituitary-thyroid (HPT) axis

» Under the chronic proliferative stimulus of TSHyrthid follicular cells eventually progress to form
follicular cell adenomas

The available data support the conclusion thatntoele of action that has been shown in the rat loas n
relevance to human due to the well documentedtqtis® and quantitative differences in responsé d@GT
induction and increased/T, clearance between rats and humans (Dellered 2006).

Mice

In a carcinogenicity study in the mouse statislycsilgnificantly lower group mean body weight wadsserved

in males treated with 200 ppm during the first %l of the study. This was associated with assicdily
lower group mean body weight gain compared to thatrol animals over the first 4 weeks of the study.
There was a higher incidence of simple mucosal ipfasia in the large intestine (colon and caecun?08
ppm that was considered to be treatment relatetie ffect was more pronounced in males based on
incidence and severity. There was no effect onldhge intestine at either 20 or 60 ppm. Thereewss
treatment-related neoplastic findings. Althougeréhwas a higher incidence of Harderian gland adeno

the treated groups when compared with controls, difference was considered to be incidental tattnent
because:

* There was no dose-response relationship

» The incidence did not achieve statistical signiica

* There were no indications of any pre-neoplastiaomathology findings

* There were no increases in the incidence of adeciocana and there was no indication of any
increase in tumour incidence in the Harderian glarttie rat

An increased incidence of Harderian gland adenasatno relevance to humans as the Harderian gkaad
rodent specific structure with no anatomical egi@rtin humans (Alderet al, 1986).
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4.9.1.2 Carcinogenicity: inhalation

No information (oral studies available).

4.9.1.3 Carcinogenicity: dermal

No information (oral studies available).

4.9.2 Human information

No information.

4.9.3 Other relevant information

No other relevant information.

4.9.4 Summary and discussion of carcinogenicity

Carcinogenicity studies in rats and mice showeéhareased incidence of thyroid follicular cell adera in
rats but no evidence of carcinogenicity in the neous

Thyroid

A treatment related increase in thyroid follicutall adenoma was observed in male rats. Additishalies
have concluded that the thyroid tumours in male aae attributable to induction of hepatic UDPGhjck
results in a series of down steam events, ultimaehding to tumourigenesis. The available dato al
demonstrates that this mode of action is not releyar human hazard/risk assessment purposes due to
gualitative and quantitative differences in resgons UDPGT induction and increased/Tl clearance
between rats and human.

4.9.5 Comparison with criteria

Thyroid tumours in male rats are induced via a moidaction that is not relevant for human risk assgent
(UDPGT induction and increased/T, clearance). No classification for carcinogenigityecessary.

4.9.6 Conclusions on classification and labeling

CLP: No classification

RAC evaluation of carcinogenicity

Summary of the Dossier submitter’s proposal

The carcinogenicity potential of benzovindiflupyr was evaluated in a 2 year study in rat and in
an 80 weeks study in mice conducted according to OECD TG 453 and 451 respectively.

The carcinogenicity study for benzovindiflupyr in rats showed the induction of thyroid tumors
in male rats as reported in the table below:
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Dietary concentration benzovindiflupyr (ppm)

0 25 100 600
Thyroid follicular cell | 1/53 4/52 5/52 9/52%
adenoma (2%) (7.6%) (9.6%) (17.3%)
Thyroid follicular cell | 1/52 0/52 1/52 0/52
carcinoma

The available data, as reported in the CLH report, also demonstrated that the mode of action
of this kind of tumor is species-specific and not relevant for humans.

Based on the evaluation of the mode of action studies and on the regulatory toxicology
database the following has been demonstrated:

- Benzovindiflupyr has no direct effect on thyroid peroxidase

. Induction of UDPGT leading to an increase in conjugation and excretion of
(triiodothyronine) T3 and thyroxine (T4)

- A decrease in serum T3 and T4 levels

- A compensatory increase in thyroid stimulating hormone (TSH) levels secreted via
the hypothalamus-pituitary-thyroid (HPT) axis

« Under the chronic proliferative stimulus of TSH, thyroid follicular cells eventually
progress to form follicular cell adenomas

All these findings supported the conclusion of the DS that the mode of action that has been
shown in the rat has no relevance to humans due to the well documented qualitative and
quantitative differences in response to UDPGT induction and increased T3/T4 clearance
between rats and humans.

The carcinogenicity study in the mouse showed an increased incidence of Harderian gland
adenomas at all doses compared with control. These Harderian gland tumours were
considered not treatment related for the following reasons:

« There was no dose-response relationship. The Harderian gland tumour incidence at the
low dose was higher than the historical control range whereas the incidence in the
mid-dose was within the historical range.

« There was no statistical significance using pairwise tests and there was no statistically
significant trend using the Peto trend test.

e There were no indications of any pre-neoplastic micropathology findings in the
Harderian gland.

« There were no increases in the incidence of adenocarcinoma in the Harderian gland in
the mouse.

« There were no increases in the incidence of adenocarcinoma in the Harderian gland
and there was no indication of any increase in tumour incidence in the Harderian gland
in the rat.

Moreover this kind of tumor is not relevant for classification; in fact, according to CLP
guidance paragraph 3.6.2.3.2:

“ Tumours in the Harderian glands. Harderian glands are found in all vertebrates that possess
a nictitating membrane, or third eyelid. They are located behind the eyeball in the orbit
nictitating membrane, encircling the optic nerve. Humans have a rudimentary one "

“...the assumed mode of action is required to decide if these findings would support a
classification. However, tumours observed only in these tissues, with no other observed
tumours are unlikely to lead to classification. However, such determinations must be
evaluated carefully in justifying the carcinogenic potential for humans; any occurrence of
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other tumours at distant sites must also be considered...”

Taken together, the DS concluded that benzovindiflupyr does not pose a carcinogenic hazard
to humans.

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

Assessment and comparison with the classification criteria

Carcinogenicity studies in rats and mice showed an increased incidence of thyroid follicular
cell adenoma in rats but no evidence of carcinogenicity in the mouse.

Certain tumour types observed in animal carcinogenicity studies are of questionable or no
relevance to humans. This is the case of thyroid tumor observed in rats. In fact,
benzovindiflupyr induced thyroid tumours in male rats are attributable to induction of hepatic
UDP-glucuronsyltransferase (UDPGT), which results in a series of downstream events,
ultimately leading to tumourigenesis (as reported in the annex of the CLH report).

This situation is also clearly stated in paragraph 3.9.2.5.3 of the CLP Guidance: .... “such a
mechanism/effect cannot be directly extrapolated to humans, i.e. these thyroid effects
observed in rodents caused by an increase in hepatic UDPG-transferase are therefore
considered of insufficient concern for classification.”

In conclusion, RAC agrees that benzovindiflupyr acts by a mode of action that is not relevant
to humans and concluded that no classification for carcinogenicity is needed in accordance
with CLP.
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4.10

4.10.1 Effects on fertility
Table 19:

Toxicity for reproduction

Summary table of relevant reproductive axicity studies

Method

Results

Reference

rat (Wistar) male/female
two-generation study
25/sex/dose

Test material purity: 97%

0, 25, 100 and 600 ppm (nomin iL

in diet (males))

0, 25, 100 and 250 ppm (nomin I:

in diet (females))

Exposure: continuously in dig
(70-day pre-pairing period an

Parental toxicity

600 ppm males (40.5 mg/kg bw/day)

FO: | body weight (e.g. 5.1% at end of pre-pairi
period); | food consumption during pre-pairing (e
3.9% days 1-3; 6-8% days 68-70); 13.2% liver
weight adjusted for body weight} centrilobular
hepatocellular hypertrophy (5/25 control, 15/2%tegl).

[<3)

AF1: | body weight (e.g. 7.1% at the end of the p

pairing period);| food consumption (e.g. 4.5% days 6
170 of pre-pairing period); 10.2% liver weight adjuste
dfor body weight, 1 centrilobular

during the pairing and after pairin
periods in males and during t

Shypertrophy (0/25 control, 15/25 treated)cell
Shypertrophy in pars distalis of pituitary (9/25 6w,

pairing, gestation and lactatian g/>5 treated)} patchy fatty change in the liver (1/2

periods in females for breeding
the F1 litters.

received benzovindiflupy

F1 generatign

fcontrol, 10/25 treated).
250 ppm females (19.4 ma/kg bw/day)

following weaning of the F1 litter§ FO: | body weight (e.g. 7.8% at end of pre-pairi

on day 21 post partum
adulthood (at least a 70-day p
pairing period) and also during th
pairing, gestation and lactatig
periods for breeding of the H
litters.))

OECD Guideline 416 (Two
Generation Reproduction Toxicit
Study)

GLP

period, 13.1% gestation, 11.1% lactation)); food
econsumption pre-pairing (e.g. 14.1% days 1-3, 5

rdays 18-21),t incidence of “lactational diestrus” (1/2
ocontrol, 10/25 treated),| hepatocellular glycoge
deposits (control 19/25, treated 7/25).

yend), gestation (14.6%) and lactation (10.4%)ood
consumption during pre-pairing (e.g. 9.6% days 68-
gestation (e.g. 10.9% days 0-2, 26.9% days 18-p1
8.4% liver weight adjusted for body weightjncidence
of “lactational diestrus” (0/25 control, 8/25 tredj, 1
incidence hypertrophy of adrenal cortical zd
glomerulosa (4/25 control, 15/25 treated)]
hepatocellular glycogen deposits (control 21/28&ated
8/25).

100 ppm (6.8/8.2 mg/kg bw/day males/females)

FO: | body weight in females (e.g. 4.3% at end of
pairing period, 13.1% gestation, 11% lactation),

control, 5/25 treated).

F1: | hepatocellular glycogen deposits in fema
(19/25 in control, 14/25 treatedy),patchy fatty changg
in the liver in males (5/25 control, 8/25 treated)

25 ppm (1.7/2.0 ma/kg bw/day males/females)
No treatment related effects.
NOAEL 100 ppm (6.8/8.2 mg/kg bw/day)

Reproductive parameters

hepatocellulgr

dlays 68-70) and gestation (e.g. 11.9% days 0-D%21.

hepatocellular glycogen deposits in females (1925

Whitlow
(2011a)

ng
g.

re-
8-
s

5

4%

- o0

| F1: | body weight gain during pre-pairing (10% at the

y
);

na

No effects at any dose level.
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Method Results Reference

NOAEL 600 ppm (40.5 mg/kg bw/day) in males and
250ppm (19.4 mg/kg bw/day) in females.

Offspring toxicity

250 ppm
Body weight| F1 10.3 and 11.8% in males and females
respectively, F2 13.0 and 14.7% in males and fesnale
respectively.
Sexual development time to preputial separation (F[L,
by 1.9 days)
Organ weights? liver weight adjusted for body weight
F1 7.5% males, 5.2% females, F2 5.6% females gnly,
spleen weight adjusted for body weight F1 male§%6,
100 ppm and 25 ppm

No treatment related effects.

NOAEL 100 ppm

4.10.1.Non-human information

Benzovindiflupyr was evaluated in a two-generatieproduction study in the rat (Whitlow 2011b) préee
by a preliminary dose-range-finding study (Whitldi@11a). In the preliminary study, groups of 8 enahd
female rats were given benzovindiflupyr continugusldiet at 0, 75, 400 or 600 ppm (males) or Q,2® or
400 ppm (females). The rats were allowed a 10 vpeeknating period, up to 14 day mating period th
allowed to rear their offspring to weaning (day [@ist partum). For mating, the males were exposed t
lower dietary concentration of benzovindiflupyr. itbat fed to their female partner. Lower food smption
was seen in both males and females at all dose§ ldéncreased liver weight was also seen in mate300
and 400 ppm. There was no evidence of any eftecteproduction at any dose level. Pup body weigid
reduced at 400 ppm.

For the two-generation study, groups of 25 male 2demale rats received benzovindiflupyr in thetdor

10 weeks and were then paired for mating. The liesnavere allowed to litter and rear their offspritag
weaning on day 2post partum The F1 generation animals were selected fromwdaned F1 litters and
maintained on test diets for at least 90 days gdgrairing for mating. The F2 offspring were témated at
weaning. Benzovindiflupyr was administered conunsly at dose levels of 0 ppm, 25 ppm, 100 ppm and
600/250 ppm (males/females). For mating, the malese exposed to a lower dietary concentration of
benzovindiflupyr i.e. that fed to their female et

At 600 ppm (males) body weight and/or body weighingn both the P and F1 generations was lower than
control during the pre-pairing and post-pairingipés. Food consumption was also generally lowan tim
controls. At 250 ppm (females), body weight andlody weight gain and food consumption in both Phe
and F1 generations were lower in controls durirgpie-pairing, gestation and lactation periods.

The follicle and corpora lutea count made duringropathological examination of ovarian tissues from
females of the F1 generation, showed a lower nurabgrowing follicles and corpora lutea in the Z%tm
group compared to the control group. Also, theges van increased incidence of lactational diestinus
parental females at this dose. These observatiomsonsistent with a reduction in ovarian folliged
corpora lutea count occurring as a consequenceoddred lactational diestrous in dams that nutbed
pups for longer due to the significant effect op fpody weight. The prolonged nursing of the puplsyked
the dams returning to normal estrous cycling hdheehigher incidence of lactational diestrous (\\sioe
and Jans, 1995). These observations are, therefomsidered to be an indirect consequence offteetg of
treatment on pup and maternal body weights andanaffect on reproduction. Furthermore, there were
effects on the length or pattern of oestrus cyplésr to mating, pre-coital interval, gestation dgém or the
proportion of successful matings in P or F1 paraheny dose tested
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For males at 600 ppm, the weight of the liver agjdgor body weight was statistically significanthcreased

in the P and F1 generations and microscopic exdioimaevealed centrilobular hepatocellular hypeytnn
There was also an increased incidence of cell gty in the pars distalis of the pituitary in the males at
600 ppm, increased patchy fatty change in the lofemales in the F1 generation at all dose levelfe
weight of the liver adjusted for body weight waatistically significantly higher than control inghF1
females at 250 ppm and there was an increasecemuédof hypertrophy of the adrenal zona glomeruldsa
decreased incidence of hepatocellular glycogensiepim females at 250 and 100 ppm probably redtthe
nutritional condition of the animals associatedhwibwer mean body weight and is considered notdo b
toxicologically significant.

The body weight of F1 and F2 pups in the 250 ppsedypoup was lower than control at weaning. Time ti
until preputial separation was statistically sigrahtly longer in the F1 males in the 600 ppm dgsmuip.
However, the body weight at the time of sexual matan was similar to that of control and otheratesl
groups indicating that this observation is a seaondonsequence of the lower body weight of thesmals.
The time until vaginal patency in the F1 female pu@s not affected by treatment and there werdfaote
on anogenital distance. In the 250 ppm F1 mal@ganing, spleen weight was lower than controls|sved
weight was higher in both sexes.

In conclusion, the parental NOAEL was 100 ppm (eaja@nt to 6.8 mg/kg bw/day for males and 8.2 mg/kg
bw/day for females). The NOAEL for reproductionsa@0 ppm in males (equivalent to 40.5 mg/kg bwyday
and 250 ppm in females (equivalent to 19.4 mg/kdday). The offspring NOAEL for general toxic eftec
was 100 ppm (equivalent to 7.8/5.2 mg/kg bw/dayHbigeneration males/females during pre-pairing).

4.10.1.Human information

No information available.

4.10.2 Developmental toxicity

Table 20: Summary table of relevant developmentdbxicity studies

Method Results Reference

rat (Wistar) Maternal toxicity Whitlow S
Developmental toxicity study 30 mg/kg bw/day (2011b)

24 females/group Decreased activity (14/24), hunched posture (6/R4),

Test material purity: 97% ataxia (14/24), prostrate (2/24) and ruffled fu2@

0, 7.5, 15 and 30 mg/kg bw/dgyBody weight gain not adjusted for uterus weight

(nominal conc.) 27.2% days 6-21

Exposure: oral gavage days 6-p8ody weight gain adjusted for uterus weight:75%

post coitum (Daily) days 6-21

OECD Guideline 414 (Prenatgl
Developmental Toxicity Study) | Food consumption; 23.0% days 6-21
GLP 15 and 7.5 ma/kg bw/day

No effects.

NOAEL 15 mg/kg bw/day

Developmental toxicity
30 ma/kg bw/day
Foetal weight 10.4% (sexes combined)

Visceral variation:1 foetal/litter incidence of thymu
long cranial (7%/29% control, 24/74% treated).

Skeletal variation: slight delay in ossificatiorated to

4
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Method

Results

Reference

lower foetal weights; foetal/litter incidence of: non
ossified cervical vertebral body 1 (18%/50% cont
35%/78% treated); non-ossified cervical vertebiadyb
2 (9%/21% control, 23%/52% treated); incomplet
ossified sternebra 5 (4%/17% control, 18%/5
treated); non-ossified proximal phalanges of digleft
(24%/50% control, 37%/74% treated), right (21%/4
control, 34%/70% treated); and non-ossified caloar
left (69%/96% control, 99%/100% treated), rig
(66%/92% control, 98%/100% treated).

15 mg/kg bw/day

Visceral variation:1 foetal/litter incidence of thymu
long cranial (7%/29% control, 18%/52% treated).

7.5 mg/kg bw/day
No effects.

weight and ossification at 30 mg/kg bw/day

NOAEL 15 mg/kg bw/day based on effects on foetal

ol

ply
2%

%
e
ht

14

rabbit (New Zealand White)
Dose range finding study
10 females/group

Test material purity: 97%

0, 25, 50 and 100 mg/kg bw/day

(nominal conc.)
Exposure: oral gavage days 7-
of gestation (Once daily)

equivalent or similar to OECI
Guideline 414 (Prenats
Developmental Toxicity Study)

GLP

Maternal toxicity
100 mag/kg bw/day

Mortality: premature termination of the group oryda
due to severe effects on body weight and f
consumption

v
Body weight:| 12.6% below control day 14

pgood consumption:] 58.4% of control days 7-1
118.6% of control days 10-13

p 50 ma/kg bw/day

Il Mortality: 2/10 females were euthanized in extreois
gestation days 18 and 20 due to body weight lossds
reduced food consumption; 1/10 females aborted
gestation day 27; this female had severely redfced
consumption from day 18.

Body weight: losses in individual females, no olle
difference in group mean values.

Food consumption] in individual females, no overal
difference in group mean values.

25 mg/kg bw/day
No effects

Developmental toxicity

100 ma/kg bw/day

No foetal evaluation.

50 and 25 ma/kg bw/day

No foetal effects (no skeletal evaluation)

Sawhney Coder §
(2011a)

bod

on

a

rabbit (New Zealand White)
Developmental toxicity study

25 females/group

Test material purity: 97%

0, 10, 20 and 35 mg/kg bw/d3

Maternal toxicity
No treatment-related effects at any dose level

NOAEL 35 mg/kg bw/day.
ly

(nominal conc.)

Sawhney Coder |
(2011b)

A%
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Method Results Reference
Exposure: oral gavage days 7-R®evelopmental toxicity
of gestation (Once daily) No treatment-related effects at any dose level

equivalent or similar to OECD
Guideline 414 (Prenatal
Developmental Toxicity Study)

GLP

NOAEL 35 mg/kg bw/day.

4.10.2.Non-human information

Developmental toxicity of benzovindiflupyr has besssessed in preliminary and full developmentaictyx
studies in rats and rabbits (Whitlow, 2011c, 201dahney Coder, 2011a, 2011b).

The preliminary study in rats dosed groups of I&gpant females with 0, 10, 20 or 30 mg/kg bw/daynfr
gestation day 6 to day 20 and terminated on daprRévaluation of maternal and developmental effedhe
dose level of 30 mg/kg bw/day produced signs ofelesed activity, hunched posture, uncoordinatexiteiy
movements during the first week of treatment amabfeonsumption and body weight gain were reduced
during the entire treatment period. At 20 mg/kg/daod consumption and body weight gains were cedu
on occasion. The mean foetal body weights wertsstally significantly lower at 30 mg/kg bw/day,
compared with the control. There were no toxicmally significant effects of treatment on the ishence of
external, visceral or skeletal abnormalities.

In the full developmental study in the rat (Whitlo2011d), benzovindiflupywas administeredt dose levels
of 0, 7.5, 15 and 30 mg/kg bw/day. All female aalisnsurvived until the scheduled necropsy. MarKirical
signs of toxicity (ataxia, hunched posture, prdstralecreased activity and ruffled fur) were obsdrat
30 mg/kg bw/day. = Mean food consumption, body weigind body weight gain were lower at
30 mg/kg bw/day. Mean foetal body weight was loaeB0 mg/kg bw/day and there was a slight delay in
ossification which was considered to be relatethéotreatment with the test item and secondaryatemal
toxicity. At visceral examination, the incidencé thymus long cranial attained statistical sigrafice at
30 mg/kg bw/day; the values were outside the htsbicontrol range on a foetal (24% vs 14% labaosato
historical control range) and litter (74% vs 60%deatory historical control range) basis. Thedecice of
this lesion was also increased on a foetal basi$5atmg/kg bw/day. However, this is a very common
spontaneous finding in rats, is known to be a phesmmn that occurs in humans and represents pat of
spectrum of physiological change during normal tigwment of migratory tissues and displaced thynsisuie

is not associated with compromised function. la #bsence of increased incidences of findings ferot
related structures, the higher incidence of amatedl minor variation was considered to be of ndobioal
significance in terms of foetal development. liswtherefore, concluded that the NOAEL for matewarad
developmental toxicity was 15 mg/kg bw/day.

In a dose-range finding study in pregnant rabbaw(dhey Coder, 2011a), a dose level of 100 mg/kgiay/
produced severe body weight loss and reduced foodumnption, resulting in the early termination 8f a
females at this dose level. Excessive body wdagges and reduced food consumption also led tdiabo
and moribundity in individual females at 50 mg/kg/Bay indicating that this dose level was unsuytdbyh

for a full developmental toxicity study. On thiadis, dose levels of 0, 10, 20, and 35 mg/kg bwidese
selected for the definitive prenatal developmenmicity study the rabbit (Sawhney Coder, 2011b). the
developmental toxicity study groups of 25 mated dlmrabbits were administered benzovindiflupyr on
gestation days 7 through to 28 and terminated gr28dor evaluation of maternal and developmentffaices.
There were no significant treatment-related effantsthe dams at any dose level. Marginal effects o
maternal body weight gain were seen at 35 mg/kglayvfluring gestation days 13-20. There were rectsff
on foetal development. The NOAEL for maternal dedelopmental toxicity was 35 mg/kg bw/day.

The potential for benzovindiflupyr to induce devmiental effects has been assessed using two species
rodent and non-rodent. There was no evidence raftagenicity in either species and no evidence of
developmental effects in the absence of materxaditg.
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4.10.2.Human information

No information available.

4.10.3 Other relevant information

No other relevant information.

4.10.4 Summary and discussion of reproductive toxicity

The reproductive toxicity of benzovindiflupyr hasem investigated in a two generation reproductourcity
study in the rat and developmental toxicity studiesats and rabbits. No evidence of treatmerdteel effects
on fertility, sexual function or other parametefsreproductive performance were seen and there nwas
indication of developmental toxicity.

4.10.5 Comparison with criteria

There is no evidence that benzovindiflupyr produegsoduction or developmental toxicity and, theref no
classification is warranted.

4.10.6 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of reproductive toxicity

Summary of the Dossier submitter’s proposal

The reproductive toxicity of benzovindiflupyr was investigated in a two generation
reproduction toxicity study in the rat (Whitlow, 2011a) and the developmental toxicity of
benzovindiflupyr was assessed in preliminary and full developmental toxicity studies in rats
and rabbits (Whitlow, 2011c, 2011d; Sawhney Coder, 2011a, 2011b).

As part of the alignment with the approval of new PPP active substances, to which
benzovindiflupyr is subject to, and to better analyse the reproductive toxicity, additional
information about spermatological parameters was received from the DS after the public
consultation. The analysis showed that in the P and F1 generations the sperm motility,
morphology and sperm head count values were not affected by treatment with the test
item. Statistical differences in motility were noted in the 100 ppm dose group but not at 600
ppm, therefore they were considered unrelated to treatment (see tables below, in the DAR,
B.6.6.1-8a and B.6.6.1-8b).
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Table B.6.6.1-8a: P generation sperm analysis

Observation Dose Group (mg/kg/day) HCD
0 25 100 600 2002-2007
Progressive motile (%) 71 71 63* 70 53-63
Stationary motile (%) 13 13 17* 13 22-35
Not motile (%) 17 17 20 17 9-17
Normal, complete sperm 93.6 - - 91.7* 89.7-94
Complete sperm, misshapen hook 0.7 - - 1.5%* 0.4-1.2
Complete sperm, abnormally curved 2.2 - - 3.2%%* 1.1-3.8
hook
Complete sperm, reversed head 0.1 - - 0.0* 0.0-0.2
* Statistically significant difference from control group mean, p<0.05 (Dunnett test)
** Statistically significant difference from control group mean, p<0.01 (Dunnett test)
Table B.6.6.1-8b: F1 generation sperm analysis
Observation Dose Group (mg/kg/day) HCD
1] 25 100 600 2002-
2007
Progressive motile (%) 60 58 57 58 44-64
Stationary motile (%) 25 26 27 25 24-33
Not motile (%) 15 16 16 16 10-27
Normal, complete sperm 90.9 - - 90.6 90.6-94.5
Complete sperm, misshapen hook 1.6 - - 1.9 0.4-1.1
Complete sperm, abnormally curved 3.2 - - 2.7 2.4-3.2
hook
Complete sperm, reversed head 0.0 - - 0.1 0.0-0.1

Mating performance and fertility were not affected by treatment with benzovindiflupyr. The
follicle and corpora lutea count made during micropathological examination of ovarian
tissues from females of the F1 generation showed a statistically significantly lower number
of growing follicles and corpora lutea in the high dose group compared to the control group.

No evidence of treatment-related effects on fertility, sexual function or other parameters of
reproductive performance were seen.

The developmental toxicity studies were reported as follows (see Table 20 of the CLH
report):
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Study Dose NO(A)EL LOAEL Effects
Levels
(mg/kg/day) (mg/kg/day)
Developmental | 0, 7.5, 15| Maternal: 15| At 30 mg/kg/d: At 30 mg/kg/d:
toxicity in the | & 30 | mg/kg/day Clinical signs:| activity, hunched| Clinical signs: | activity, hunched
rat (gavage) mg/kg/da posture, ataxia, ruffled fur; posture, ataxia, ruffled fur;
Whitlow S, |y | body weight gain, | body weight gain, food consumption,
(2011b) food consumption,
Foetal: 15| Foetal: 30 mg/kg/day At 30 mg/kg/d:
mg/kg/day | foetal weight, slight delay in
ossification in ossification at 30
mg/kg/day.
Range-finding | 25, 50 & | Not applicable —| Not applicable — range-finding study At 100 mg/kay/d
Developmental | 100 range-finding | body weight (+++) and  fooqg
toxicity in the | mg/kg/da | study consumption  resulting in  early
rabbit (gavage) | y termination of all animals.
Coder P, | body weight (++) and food
(2011a) consumption also led to abortion and
moribundity in some animals at 50
mg/kg/day.
Developmental | 0, 10, 20| Maternal: 35| Maternal: None Maternal: none
toxicity in the | & 35 | mg/kg/day
rabbit (gavage) | mg/kg/da
Sawhney Coder y Foetal: 35| Foetal: None Foetal: None
P, (2010b) mg/kg/day

In the rat study (Whitlow, 2011b) foetal weights were statistically significantly reduced and
at skeletal examination a slight delay in ossification was observed at 30 mg/kg/day. At this
dose clear signs of maternal toxicity were observed. Therefore no biologically significant
morphological alterations, including teratogenicity, were observed in this study.

The potential for benzovindiflupyr to induce developmental effects has been assessed using
two species, rodent and non-rodent. The experimental results showed no evidence of
teratogenicity in both species and no evidence of developmental effects in the absence of
maternal toxicity.

In conclusion the reprotoxicity data showed no evidence of treatment-related effects on
fertility, sexual function or other parameters of reproductive performance and there was no
indication of developmental toxicity.

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

Assessment and comparison with the classification criteria

Overall, RAC considers that the data do not provide evidence that benzovindiflupyr induces
adverse effects on the reproductive organs or fertility and no classification is supported for
fertility.

There is no evidence that benzovindiflupyr produces developmental toxicity effects. In the
rat developmental toxicity study the reduction in the body weight and the retardation of
ossification were seen in association with maternal toxicity. As reported in the CLP guidance
3.7.2.4.3 “....Classification is not necessarily the outcome in the case of minor
developmental changes, when there is only a small reduction in foetal/pup body weight or
retardation of ossification when seen in association with maternal toxicity.”

RAC therefore agrees with the DS that classification is not justified for reproductive toxicity
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in accordance with CLP.

411  Other effects

4.11.1 Non-human information

4.11.1.Neurotoxicity

Table 21: Studies on neurotoxicity
Method Results Reference
rat (RccHan™:WIST(SPF) 80 ma/kg bw Sommer E

male/female

Neurotoxicity study single dose
10/sex/dose

Test material purity: 97%

0, 10, 30 and 80 mg/kg (nomin
conc.)

Exposure: Single gavage dose

OECD Guideline 424
(Neurotoxicity Study in Rodents)

GLP

in 3/10 males and 10/10 females. All females aldokéted swaying
gait, abnormal gait, collapse, and ruffled fur vesd@ty generally
moderate except for ruffled fur and collapse. Dagwiying gait in
4/10 females, decreased activity in 3/10 femalbsoemal gait in
HB3/10 females, and ruffled fur in 5/10 females.

Food consumptian| 24.8% males, 68.7% females, days 1-2.
FOB Day 1:

Body temperature| 37.7°C males (cf. 38°C controls), 34.4
females (cf. 37.9°C controls).

Forelimb grip strengtly 43.3% females.

Hind limb grip strengthi 25.0% females.

Locomotor activity females - total distang€0.2%, rearing activity
| 85.5% and total centre tin1e318.5%.
30 ma/kg bw

Day 1 (approx. 1 hour post-dose), decreased activis/10 females
at 30 mg/kg.

Food consumption} 36.9% females, days 1-2.

FOB Day 1:

Body temperatur¢ 35.1°C females (cf. 37.9°C controls).
Forelimb grip strengtly 26.7% females.

Locomotor activity females - total distan¢e68.1% and rearin
activity | 74.5%.

10 ma/kg bw
No effects

NOAEL for generalized systemic toxicity was 10 nggfler females
and 30 mg/kg for males. The NOAEL for neurotoxicitias 80
mg/kg for both males and female

)

Clinical signs:Day 1 (approx. 1 hour post-dose), decreased Qctli\/(izona)

rat (RccHan™:WIST(SPF)
male/female

Neurotoxicity
(oral: feed)
12/sex/dose
Test material purity: 97%

0, 100, 400 and 800 ppm (male

0, 100, 250 and 500 ppm (femalgd
(nominal in diet)

0, 6.31, 25.95 and 50.67 mg/kg/d

study subchroni

800 ppm males (50.67 mg/kg bw/day)

Body weight gain; 14.8% day 92

 Food consumption}; 4.1% overall

500 ppm females (37.99 mg/kg bw/day)

Body weight gain; 23.2% day 92

Food consumption; 10.3% overall

1)400 ppm males (25.95 mg/kq bw/day)
éody weight gainy] 12.7% day 92

51;50 ppm females (19.17 ma/kg bw/day)

bdlo effects

(males), 0, 7.48, 19.17 and 37.
mg/kg/day
ingested)

(females) (aCtUT| 100 ppm (6.31/7.48 mg/kg bw/day males/females)

Sommer E

(2011b)
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Method

Results

Reference

Exposure: 13 weeks (Continuouq
in diet)

OECD Guideline 424
(Neurotoxicity Study in Rodents)

GLP

I\No effects

NOAEL for generalised systemic toxicity is 100 pfon males and
250 ppm for females, corresponding to 6.31 mg/ké¢dawin males
and 19.17 mg/kg bw/day in females.

The NOAEL for neurotoxicity is 800 ppm for malesdaB00 ppm
for females, corresponding to 50.67 mg/kg body Wweitay in
males and 37.99 mg/kg body weight/day in femalesetheon the
absence of treatment-related clinical observatiopsthalmoscopig
findings, FOB findings, changes in locomotor adivior
neuropathological findings (i.e., brain weights, amecopic

findings, microscopic findings).
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4.11.1.2mmunotoxicity

Table 22: Studies on immunotoxicity
Method Results Reference
mouse (Crl:CD-1(ICR)) female No suppression of the humoral component of the imerjuwasil  J
28-day immunotoxicity study system at any dose level tested. (2012)
10 females/dose
Test material purity: 97.7% NOAEL for immune suppression was 400 ppm (equivalen
0, 100, 200 and 400 ppm (nominal in diet)to 97.1 mg/kg/day), the highest dose level evatiate
0, 26.4, 47.1 and 97.1 mg/kg (actyal
ingested)
Exposure: 28 consecutive days
(Continuously in diet)
EPA OPPTS 870.7800
GLP
4.11.1.3pecific investigations: other studies
Table 23: Specific investigations
Method Results Reference
rat (Wistar) male 1500 ppm Robertson B
28-day study No significant treatment related effect on the decice of| (2010b),
25 males/group thyroid follicular cell hypertrophy at any time |pbi Robertson B
Test material purity: 98.3% Incidence (/5) of minimal diffuse follicular cellpertrophy (2012a)
0, 100, 750, 1500 ppm (nominal in diet) Dietary concentration of benzovindiflupyr
Exposure: 28 days (continuous in diet) (ppm)
Animals were terminated after 3, 4, 8, [Lp 0 100 750 1500
or 29 days of treatment (i.e. after 2, 3, 7,|14
or 28 full days of dietary exposurd)| Day4 | O 0 0
Thyrpid tissues from all animals Day 8 0 0 1
terminated on Days 4, 8, 15 and 29 were
subjected to a histological examination. | | Day 15 | 0 0 2
GLP, non-guideline. Day29 | O 0 214 1

rat (Wistar) male

Thyroid mode of actiom vivo
15 males/dose and time point
Test material purity: 97%

0, 100, 600, 1200 ppm benzovindiflup| 4

(nominal in diet) or 1200 ppm
phenobarbital sodium salt (positi
control).

Exposure: Continuous in the diet for 1, 3
or 14 days of treatment or 14 days
treatment plus 63 days recovery.

For all animals. Blood samples we|
collected at termination (days 2, 4, 8, 15

1200 ppm (112.8 ma/kg bw/day)

1 liver weight, 1 centrilobular hepatocyte hypertrophy,
hepatic UDPGT activity] serumTs, | serumTy4, 1 TSH, 1
thyroid weight, 1 thyroid follicular cell proliferation by
BrdU incorporation. All effects fully reversed afte 63 day|

y ecovery period following 14 days of treatment.

£H00 ppm (57.7 mag/kg bw/day)

1 liver weight, 1 centrilobular hepatocyte hypertrophy,
hepatic UDPGT activity| serumTs

af00 ppm (9.8 ma/kg bw/day)

No treatment-related effects.
re
or

78) for thyroid function testing. Liver an

d

Robertson B
(2012b)




CLH Report for Benzovindiflupyr

Method Results Reference
thyroid glands were weighed and examined
histologically.  5-Bromo-2'-deoxyuriding
(BrdU) labelling index was measured (all
animals injected 2 hours prior fo
termination). Frozen samples of the liver
from each animal were analysed for
hepatic microsomal protein content and
UDPGT activity with thyroxine T4) as
substrate.
GLP, non-guideline.
rat (Wistar) thyroid gland No inhibition of rat thyroid peroxidase activity vitro at | Lake BG
Effects on rat thyroid peroxidise activity | 8Ny concentration tested. (2012a)
vitro. Treatment with PTU resulted in a 100% inhibition |of
A pooled thyroid gland microsomalthyroid peroxidase activity.
preparation from 5 male rats was used.
Test material purity: 97% Benzovindiflupyr is not an inhibitor of rat thyroid
0,0.01, 0.1, 1 and 1M peroxidase activityn vitro.
Thyroid peroxidase activity was assayed
by determining the monoiodination of L-
tyrosine. As a positive control, the effect |of
6-propyl-2-thiouracil (PTU; 10 uM) on rat
thyroid peroxidase activity was also
determined.
Non-GLP, non-guideline.
rat male 1500 ppm Lake BG
Effect on hepatic UDPGT activity towards} hepatic microsomal protein (7 days) (2012b)
thyroxine as substrate 1 hepatic microsomal UDPGT activity (3, 7 and 14gjay
5 males/dose 1 microsomal UDPGT activity 28 days)
0, 100, 750 or 1500 ppm (nominal in diet)750 ppm
Additional groups received 0 or 1200 pg . .
Phenobarbital for 7 days. rr11 hepatfc mfcrosomal protein (7 days)
. . I] hepatic microsomal UDPGT (3, 7 and 14 days)
Liver microsomes were assayed for protgi
content and UDPGT activity towardst00DDpm
thyroxine as substrate. Enzyme activjtilo significant effects (3, 7, 14 or 28 days)
was expressed as specific activity (i.e. per
lL.m't of m|;:r;)slolmal prcgem), p?rt_grarl‘p ?fBenzovindiqupyr at doses of750 ppm is an inducer gf
|ve_r,htper otal fiver and per relative live rhepatic microsomal UDPGT towards thyroxine as sabs
weight. in male rats.
GLP, non-guideline.
Type of effects studied: mechanistidhe paper presents the weight of evidence argumbatg Green RM
studies (in vivo) benzovindiflupyr-induced thyroid tumours in maldsras | (2012)
oral: feed attributable to induction of hepatic UDPGT, whiatsults
i ) in a series of downstream events, ultimately legqdio
Exposure: 14 ‘?'ay 2 years ) ) tumour genesis. This mode of action is not relevant
Mode of action hypothesis using the,yman hazard/risk assessment purposes due toatjvalit
framework developed by the IPCS ahdnq quantitative differences in response to UDAGT
ILSI/HESI (Boobis et al, 2006). induction and increased clearance of thyroid homsgn

Non-GLP, non-guideline.

(T4/T,4) between rats and humans.

4.11.1.4Human information
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No information.

4.11.2 Summary and discussion

Special studies have been performed to investitfeepotential for neurotoxicity (acute and sub-cico
studies), immunotoxicity and to generate data an gloposed mode of action with regard to the thyroi
tumours in rats (Robertson 2010b, 2012a, 2012bel 2R12a, 2012b; Green, 2012). As the resultbede
studies impact on the interpretation of specifi@éa organ toxicity following single (STOT SE) agpeat
exposure (STOT RE) and/or carcinogenicity the tesofl these studies were also considered previdasky
sections: 4.3 Specific target organ toxicity — #ngxposure (STOT SE); 4.7 Repeated dose toxidil§;
Specific target organ toxicity (CLP Regulation)epeated exposure (STOT RE); and 4.10 Carcinogghicit

In the acute neurotoxicity study, single gavageedasf O, 10, 30 or 80 mg/kg did not produce angfional

or pathological indications of neurotoxicity, altigh signs of general toxicity were observed at 8fkmand
above (Sommer, 2011a). In the sub-chronic neuigtgxstudy, 90 days dietary administration at 00,1250
or 800 ppm (males)/500 ppm (females) did not regulany indications of functional or pathological
neurotoxicity. A 28-day dietary immunotoxicity gipiwas conducted in CD-1 female mice (Wasil, 2012).
Benzovindiflupyr was administered in the diet fanaimum of 28 consecutive days at dietary coneeioins

of 0, 100, 200 or 400 ppm. A positive control gromnas dosed with cyclophosphamide via intraperdbne
injection (50 mg/kg bw/day) for 4 consecutive day#dditionally, all mice were immunised with an
intravenous injection of sheep red blood cells (€RBn study day 24, approximately 96 hours priothi®
scheduled necropsy on study day 28. The livegespland thymus were weighed. Spleen cell suspensi
were prepared, spleen cell counts were performedtla®m number of specific IgM antibody forming cells
directed towards the sRBC was determined. Theree we indications that benzovindiflupyr was
immunotoxic.

Investigative studies included a 28-day study (Risba, 2010b; 2012a), a 14 day dietary thyroid mofle
action study (Robertson 2012b), ianvitro study for effects on thyroid peroxidise activityate, 2012a) and
an investigation of hepatic UDPGT activity towarthyroxine as substrate (Lake, 2012b). In additian,
position paper considering all the available dasgpsrting the weight of evidence arguments for the
postulated mode of action was prepared (Green,)20TBe information from these studies is preseited
detail in the Annex.

4.11.3 Comparison with criteria

There was no indication that benzovindiflupyr ha&noetoxic or immunotoxic potential and investigativ
studies demonstrated that benzovindiflupyr doegosé a carcinogenic hazard to man.

4.11.4 Conclusions on classification and labelling

CLP: No classification

RAC evaluation of neurotoxicity, immunotoxicity and specific investigation

Summary of the Dossier submitter’s proposal

Specific studies were performed to investigate the potential for neurotoxicity (acute and sub-
chronic studies), immunotoxicity and to generate data on the proposed mode of action with
regard to the thyroid tumours in rats (Robertson, 2010b, 2012a, 2012b; Lake, 2012a,
2012b; Green, 2012).
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In the acute neurotoxicity study, single gavage doses of 0, 10, 30 or 80 mg/kg did not
produce any functional or pathological indications of neurotoxicity, although signs of general
toxicity were observed at 30 mg/kg and above (Sommer, 2011a). In the sub-chronic
neurotoxicity study, 90 days dietary administration at 0, 100, 250 (male and female) or 800
ppm (males)/500 ppm (females) did not result in any indications of functional or pathological
neurotoxicity (Sommer, 2011b).

A 28 day dietary immunotoxicity study was conducted in CD-1 female mice (Wasil, 2012).
Benzovindiflupyr was administered in the diet for 28 consecutive days at dietary
concentrations of 0, 100, 200 or 400 ppm. A positive control group was dosed with
cyclophosphamide via intraperitoneal injection (50 mg/kg bw/day) for 4 consecutive days.
Additionally, all mice were immunised with an intravenous injection of sheep red blood cells
(sRBC) on study day 24, approximately 96 hours prior to the scheduled necropsy on study
day 28. The liver, spleen, and thymus were weighed. Spleen cell suspensions were prepared,
spleen cell counts were performed and the number of specific IgM antibody forming cells
directed towards the sRBC was determined. There was no indication that benzovindiflupyr is
immunotoxic.

Mechanistic studies included a 28 day study (Robertson, 2010b, 2012a), a 14 day dietary
thyroid mode of action study (Robertson, 2012b), an in vitro study for effects on thyroid
peroxidase activity (Lake, 2012a) and an investigation of hepatic UDPGT activity towards
thyroxine as substrate (Lake, 2012b). In addition, a position paper considering all the
available data supporting the weight of evidence arguments for the postulated mode of
action was prepared (Green, 2012). All these data were reported in the annex of the CLH
report.

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

Assessment and comparison with the classification criteria

The data presented in the CLH report showed no indication that benzovindiflupyr has
neurotoxic or immunotoxic potential and investigative studies supported the proposed mode
of action for thyroid cancer formation (for details see the paragraph on carcinogenicity).

RAC concludes that no classification is necessary for neurotoxicity and immunotoxicity in
accordance with CLP.
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5 ENVIRONMENTAL HAZARD ASSESSMENT
5.1 Degradation
Table 24: Summary of relevant information on degraation
Method Results Remarks Reference
Hydrolytic stability Stable at pH 4, 5, 7 and 9 for fRadiochemical  purity (i Lowrie C
OECD Guideline 111 to five days at 50°C radiolabelling): 98.7% (2009)
GLP Recovery (in %): Specific Activity(if
pH : 104.4 — 114.1 at 50 ocradiolabelling): 4.35 MBg/mg
Transformation products: no
Photochemical degradatignRapid photo-degradation in[Phenyl-U-14C]-SYN545192 | Wardrope L
in water (direct and indireqt natural water (DegT50: 5.0Radiochemical Purity by (2011)
photolysis) days, indirect photolysis), butypic: 98.5%;  Specifid
OECD  Guideline draf{ Slower in buffer solution activity: 5.31 MBg/mg
(Phototransformation  ~ of E,?]g?xg;) 44.2 days, direttoy o;0le-5-14C]-SYN545192
acr?(;a rI?]I((j:'arllesc':nPx\cl)?ct)(lersjsl)gIreCtTransformat'on roducts: yes Radiochemical =~ Purity by
irect Fhotolys| 10N proqucts:- ¥es | ypLc:  98.6%;  Specifi
'Cl')(fsct:igg Gugelln?h;rcr)]ric;?se Activity: 5.38 MBg/mg
Guideline 316 t!gﬂi Sour‘ie: X_e;g(;‘ 'a”;‘(’)o
GLP ight spectrum: —
Ready biodegradability Under test conditions npTest material purity: 97.0% | Eisner G
OECD Guideline 301 F/ E|j biodegradation observed Activated sludge, domesti¢,(2010)
Method C.4-D (Ready non-adapted
Biodegradability:
Manometric  Respirometry
Test)
GLP
Water sediment study Swiss Lake (aerobic & [Phenyl-U-14C]-SYN545192 | Ferguson H
OECD  Guideline 30§ anaerobic): Radiochemical  purity  (if & Lowrie C
(Aerobic and Anaerobi¢ DT50 water: 19 and 20 d radiolabelling): 99.0% (2012)
Transformation in Aquati¢ pT90 water: 63 and 67 d Specific  Activity:  5.38
Sediment Systems) DT50 whole system: 616 ardVBa/mg; 145.3 pCi/mg
GLP 767 d
DT90 whole system: >1000 d | Degradation was significantly
Calwich Abbey (aerobic § faster under more realistic
anaerobic): conditions where light i
DT50 water: 18 and 11 d provided and  phototrophic
_ organisms such as algae and
DT90 water: 58 and 35d aquatic  macrophytes  afe
DT50 whole system: 427 andpresent.
620d
DT90 whole system: >1000 d
Water sediment study Swiss Lake (aerobic & [Pyrazole-5-14C]-SYN545192 Lowrie C &
OECD  Guideline  30g anaerobic): Radiochemical  purity ~ (if Ferguson H
(Aerobic and Anaerobi¢ DT50 water: 25 and 21 d radiolabelling): 99.7% (2012)
Transformation in Aquati¢ pT90 water: 83 and 71 d Specific  Activity:  5.42
Sediment Systems) DT50 whole system: 742 andMBa/mg; 146.4 nCi/mg
GLP 934d
DT90 whole system: >1000 d | Degradation was significantly
Calwich Abbey (aerobic & faster under more realistic
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Method Results Remarks Reference
anaerobic): conditions where light s
DT50 water: 14 and 16 d provided and phototrophic

organisms such as algae and

DT90 water: 48 and 54 d :
_ aquatic  macrophytes  are
DT50 whole system: 502 a”dpresent.

436 d
DT90 whole system: >1000 d

Adsorption/desorption (soil)| Strongly adsorbed to all soils Wardrope L
OECD  Guideline 104 With the average Kand Keoc (2010)
(Adsorption - Desorptior) Values ranging from 31.6-9333

Using a Batch Equilibriumj @nd — 3172-4507 a/g,

Method) respectively.

GLP

5.1.1 Stability

Hydrolytic degradation

Under sterile aqueous conditions, the substancez@wendiflupyr or SYN545192) was found to be
hydrolytically stable at pH 4, 5, 7 and 9 for up five days at 50°C and showed no degradation.
Benzovindiflupyr accounted for 100% of applied caditivity in every sample analysed. No transfororati
products were observed in the HPLC analysis ofadrilge samples

Photochemical degradation in water

The substance degrades by aqueous photolysisrotfer pyrazole half molecule moieties, NOA4494180 an
SYN508272 at up to 8.5% and 2.6% AR, respectivieyydirect photolysis in sterile buffer and 36.4%dan
23.5% AR respectively as a result of indirect phtig in sterile natural water.

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

Not relevant as a screening study is available.

5.1.2.2 Screening tests

Ready biodegradability

The ready biodegradability of benzovindiflupyr waetermined by observing the BOD (biochemical oxygen
demand) using manometric methods, according to OBCIF. An inoculum control and a procedure control
as well as toxicity controls were incubated ford2§s in the darkness at 22°C. Aerobic activatedgaifrom

a wastewater treatment plant treating predominashbijmestic wastewater was used as the inoculum. As a
procedure control, the reference item sodium berzeas tested. The toxicity control contained biett
material and the reference item sodium benzoate.

The percentage biodegradation of test material aginthe reference item sodium benzoate was calallate
based on their biochemical oxygen demand (BOD) thedretical oxygen demand (ThOD). Since the test
item contains nitrogen, the % biodegradation wakutated based on the ThQE (considering that
nitrification is absent) and ThQg; (considering that nitrification is complete).

Biodegradation in sludge exposed to the test item
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The BOD of the test item, SYN545192, in the testimevas in the normal range found for the inoculum
controls throughout the study period. The test iteas degraded by an average of 1% only by day @8é
the test material was not biodegradable underdhditions of the test within 28 days.

Biodegradation of the reference item in the procedwontrols
In the procedure controls, the reference item wagatled by an average of 99% by day 14, confirrfieg
suitability of the activated sludge.

Biodegradation in the toxicity control

In the toxicity control, the course of biodegradatbver the 28-day exposure period was similaha in the
two procedure controls containing the referenam.it¢/ithin 14 days of exposure, biodegradation ¢fo4shd
42% was observed based on the TRQDand ThORs respectively. Thus, according to the test guigalin
the test item had no inhibitory effect on activatdddge microorganisms at the tested concentratid®8
mg/L because biodegradation in the toxicity contvak >25% within 14 days.

5.1.2.3 Simulation tests

Biodegradation in water/sediment systems

The rate and route of degradation &iCJ- benzovindiflupyr has been investigated in lattory water-
sediment systems with two different sediments (@dilwAbbey, a silt loam and Swiss Lake, a sandy Joam
with both “C-pyrazol labelled benzovindiflupyr (Lowrie & Fergpn, 2012) and‘C-phenyl labelled
benzovindiflupyr (Ferguson & Lowrie, 2012). In hdaboratory studies degradation was investigatettu
standard aerobic and anaerobic conditions in thie ated additionally in water-sediment systems iratat in

a light/dark cycle in the presence of either ndlp@bundant algae, which proliferated under theubation
conditions, or an aquatic macrophyte that was thtced to the water-sediment system.

In the dark aerobic systems 83-94 % of applied twa@ndiflupyr remained in the total systems afte® Hays

and no metabolites were observed at levels aboveAB% In the water-sediment systems incubated under
light/dark conditions (both with algae and with m@mhytes), where there was rapid degradation of
benzovindiflupyr and a number of metabolites wetentified. Only two metabolites were found at lsve
>10% AR in the total test systems under light/deykles: SYN546039 at a maximum of 19.5 % AR and
SYN546040 at a maximum level of 11.8% AR. Furtthetails on these studies follow:

In standard water-sediment systems incubated in ddwk with '“C-phenyl labelled benzovindiflupyr
(Ferguson & Lowrie, 2012), the dissipation rate {)Df *“C- benzovindiflupyr from the water column was
19 and 20 days for Swiss Lake samples under aerabit anaerobic incubations, respectively. The
corresponding values for Calwich Abbey were 18 adddays, respectively. Levels of benzovindiflupyr
declined slowly in the total systems (sum of swfa@ter and sediment extract), with >85% of theliagp
radioactivity remaining as the parent moleculehateénd of the study, and no significant degradatimalucts
were formed. The total system degradation rateg {53) of 616 and 767 days were obtained for Swiss Lake
samples incubated under aerobic and anaerobic tmrs]i respectively. Corresponding values for Gatw
Abbey were 427 and 620 days, respectively.

The dissipation from the water column and totatesysdegradation rates in the modified incubatiorséesns
containing algae and macrophytes and incubatedr digtiédark conditions were significantly fastésan the
corresponding dark aerobic incubations. The di®ip rate (DT50) of benzovindiflupyr from Swisskea
water in algal and macrophyte incubations was 9 &mthys, respectively. The corresponding values fo
Calwich Abbey were 4 and 3 days, respectively. Tdtal system DegT50 for the Swiss Lake incubation
group containing algae was 81 days and in systemsaining macrophytes was 46 days. The Reédr the
Calwich Abbey incubation group containing algae waslays and in systems containing macrophyte2®&as
days.

In modified systems, biotransformation proceeded hygroxylation of the alicyclic ring to yield the
metabolites SYN546039 and SYN546040. N-demettytatof the pyrazole ring occurred to form
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SYN546206 with subsequent hydroxylation of the yalic ring to give the metabolites SYN546041 and

SYN546042. In Swiss Lake sediment only, the mdiah8YN546648 was formed through further oxidation

of the alicyclic hydroxy metabolites SYN546039 a8¥N546040. SYN546039 was the most significant

metabolite formed, reaching 16.5% AR in systemstaiomg algae and 16.8% AR in systems containing
macrophytes. SYN546040 was also present at 1.2%nA$ystems containing algae and 8.7% in systems
containing macrophytes. All other metabolites wagtected at levels of <5% AR.

In the second study witHC-pyrazole labelled benzovindiflupyr (Lowrie & Fespn, 2012), in the, standard
water-sediment systems incubated in the daekdissipation rate () of **C benzovindiflupyr from the
water column was 25 and 21 days for Swiss Lake Emmpnder aerobic and anaerobic incubations,
respectively. The corresponding values for Calwidibey were 14 and 16 days, respectively. Levéls o
benzovindiflupyr declined slowly in the total sysi® (sum of surface water and sediment extracth »82%

of the applied radioactivity remaining as the pamewlecule at the end of the study, and no sigsmific
degradation products were formed. Degradatiors i@egT50) of 742 and 934 days were obtained fasSw
Lake samples incubated under aerobic and anaeoaiditions, respectively. Corresponding values for
Calwich Abbey were 502 and 436 days, respectively.

The dissipation from the water column and totatesysdegradation rates in the modified systems aunta
algae and macrophytes and incubated under light/@anditions were significantly faster than the
corresponding dark aerobic incubations. The di®ip rate (DT50) of benzovindiflupyr from Swisskea
water in algal and macrophyte incubations was 7 &mthys, respectively. The corresponding values fo
Calwich Abbey were 4 and 3 days, respectively. b system Degi for the Swiss Lake incubation group
containing algae was 91 days and in systems comgamacrophytes was 40 days. The Dggdr the
Calwich Abbey incubation group containing algae w@slays and in systems containing macrophytesl@as
days.

In modified systems, biotransformation proceeded hygroxylation of the alicyclic ring to yield the
metabolites SYN546039 and SYN546040. N-demettoatof the pyrazole ring occurred to form
SYN546206 with subsequent hydroxylation of the yaliic ring to give the metabolites SYN546041.
Cleavage of the bond between the pyrazole and phigngs occurred to give the pyrazole carboxyliidac
NOA449410. In Swiss Lake sediment only, the mdieh8YN546648 was formed through further oxidation
of the alicyclic hydroxy metabolite SYN546039 an¥N&46040. SYN546039 was the most significant
metabolite formed, reaching 11.3% AR in systemstaioing algae and 19.5% AR in systems containing
macrophytes. SYN546040, NOA449410 and SYN54664& w&kso present at 6.6% AR, 8.7% AR and 3.6%
AR, respectively in systems containing algae an8%1AR, 4.9% AR and 5.4% AR, respectively in sysem
containing macrophytes. All other metabolites watected at levels <5% AR.

Both studies demonstrated that benzovindiflupyrassignificantly labile under standard aerobi@oaerobic
study conditions. However, under more realistiodittons, where light is provided and phototrophic
organisms such as algae and aquatic macrophytegaandegradation of benzovindiflupyr was sigrafitly
faster.

5.1.3 Summary and discussion of degradation

Benzovindiflupyr is stable to hydrolysis under acjdheutral and alkaline conditions (BB 1 year at 25 °C).
However it degrades by aqueous photolysis to fdrengyrazole half molecule moieties, NOA449410 and
SYN508272 at up to 8.5% and 2.6% AR respectivelydisgct photolysis in sterile buffer and 36.4% and
23.5% AR respectively as a result of indirect phatis in sterile natural water.

The rate and route of degradation BE]- benzovindiflupyr has been investigated in waediment systems
with two different sediments (Calwich Abbey, a &ldm and Swiss Lake, a sandy loam) laboratory itiond
(Lowrie & Ferguson, 2012 and Ferguson & Lowrie, 201 In the laboratory studies degradation was
investigated under standard aerobic and anaeralidittons in the dark and additionally in water-iseeht
systems incubated in a light/dark cycle in the @nes of either naturally abundant algae, whichiferaited
under the incubation conditions, or an aquatic ogltyte that was introduced to the water-sedimestesy.
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In the dark aerobic systems 83-94 % of applied de@ndiflupyr remained in the total systems afted Hays

and no metabolites were observed at levels aboveAB% In the water-sediment systems incubated under
light/dark conditions (both with algae and with maghytes), there was faster degradation of SYN52%ii

a number of metabolites were identified. Only twetabolites were found at levels >10% AR in thalttest
systems under light/dark cycles: SYN546039 at aimar of 19.5 % AR and SYN546040 at a maximum
level of 11.8% AR.
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5.2

Environmental distribution

5.2.1 Adsorption/Desorption

Adsorption Koc values determined for benzovindiflupyr in fivelsgqiWardrope, 2010) ranged from 3172 to
4507 g/g with a meand§c for SYN545192 of 3697 g/g. d¢ values for ranged from 4499 to 6995 g/g, with

the mean K¢ calculated as

5578 g/g.

Using the McCall Classification scale the potentialbility of SYN545192 in soil can be classifiedight” to

“immobile” based on these data. There was an as&rén the Kd, Kc, Kr and Koc between the adsorption
and desorption steps suggesting that the adsonptii&-labelled benzovindiflupyr was not fully reversibh
There is a significant correlatiotween adsorption of benzovindiflupyr and the petage

these sails.
organic matter of the soil.

5.2.2 Volatilisation

The vapour pressure for technical SYN545192 is>3.20° Pa at 25°C and the Henry’'s law constant is

1.3 x 10° Pa.ni.mol™ at 25°C. Given these properties, SYN545192 Hasagotential for volatilisation and
volatilisation studies (laboratory or wind tunnafg not required.

5.2.3 Distribution modeling

Not relevant.

5.3 Aquatic Bioaccumulation
Table 25: Summary of relevant information on aquaic bioaccumulation
Method Results Remarks Reference
Bluegill sunfish [epomis| Whole body BCF Transformation productg: York DO,
macrochiru$ (freshwater) benzovendiflupyr: 76 L/kg [14C] test substance wadentz NR
flow-th h test svst (whole body w.w.) (Time of | extensively metabolized in(2010)
ow-through test system plateau: 10 d)(steady state) | fish. The test substange
uptake duration: 23 d; (Based on concentration of | concentration was 0.113g9
depuration duration: 7 d test substance in fish tissue at[14C] test substance/g tissue,
Analytical purity: 96.8 % 23 days) 18.56% of the tota
nalytical purity: 96.8 % i i ; ;
Radiochemical purity: 98.7 % W?]Oue tl;o?jy BCF 4—?7 L/kﬁ :ﬁlglI(;VE?‘(i)t:\e/eﬁSrﬁs?:\(tjlilleay(-;l;-R %V\I/;
(w oe. ody w.w.) (Time o nidentified components wele
Specific  activity: ~ 1737] plateau: 10 d)(steady Stategetected in the whole fish
MBg/mmol (46.95| (Based on 14C-residues) extractable fraction at 75.57 |-
mCi/mmol), 4.35 MBa/mg \yhole body BCF: 374 77.60 % TRR by HPLC-RAM
(117.5 uCilmg), 260,850 gimensionless (whole bodyon day 10 and day 23 of
dpmiug w.w.) (Time of plateau: 10 exposure. No detectable levels
OECD Guideline 305 d)(kinetic) (Based on 14Q-of metabolites were found ip
residues) the exposure water.
GLP o
Whole body BCF lipid
benzovindiflupyr: 2447 L/kg . .
] The mean lipid content of fish
Eﬁ(SEd k?n V\éet We'%ht and.4lf)t20n day 23 was 3.09 % and
9, based on dry WeIgNt,g 3504 pased on wet weight

(whole body lipid w.w.) (Time

of plateau: 10 d) (steady state

(Based on lipid-normalise

)amd dry weight, respectively.
|

concentration of test substan

ce




CLH Report for Benzovindiflupyr

Method Results Remarks Reference

in fish tissue at 23 days)

Whole body lipid BCF: 1318¢
L/kg, based on wet weight and
2654 L/kg, based on dr
weight (whole body lipid
w.w.) (Time of plateau: 10 d
(steady state) (Based on lipigd
normalised 14C-residues)

<

5.3.1 Aquatic bioaccumulation

5.3.1.1 Bioaccumulation estimation

The substance has a log Kow of 4.3. Since thigevéd >3 the potential for bioaccumulation has been
measured (see below).

5.3.1.2 Measured bioaccumulation data

The bioconcentration and subsequent depuration@] [test substance in bluegill sunfist.epomis
macrochiru$ was determined in a GLP-compliant test perforntedstandard guidelines. Calculated
bioconcentration factors (BCF) were based on apalgé water and fish tissues for total radioactesdues
and SYN545192 residues. The study was run withim@inconcentration of 0.26 pYC labelled test
substance/L and a solvent control. The mean medssteady state concentration was 0.2§1"'C] test
substance/L. The measured BGRlue obtained for whole fish tissues was 407 L/K&pe calculated kinetic
BCF based on the uptake (Kvas 479.3079) and depuration constantswids 1.2802) was 374 for whole
fish tissues. The BCF test substance based omaathasation of the residues in whole fish tisswas 76
L/kg. The plateau concentration of radioactivitywhole fish (ug T'C] test substance equivalents/kg) was
attained within 10 days of exposure. The depunatibaccumulated residue from the whole body waidra
with the depuration half-life of'fC] test substance being 0.54 days. By day 8 ofid¢jon, 96.9% of the
accumulated whole body residues were eliminatéda6 pg/L exposure.

5.3.2 Summary and discussion of aquatic bioaccumulation

The whole body BCF for fish exposed to a mean nredsateady state concentration of 0.2@1[14C]
benzovindiflupyr /L was 76 L/kg based on SYN5451&2d 407 L/kg based on [14C] residues. The
depuration of accumulation residue was rapid withraximately 96.9% depuration by day 8. The depomat
half-life was 0.54 days.

Benzovindiflupyr has a log Kow of 4.3. Howevergtkexperimentally derived steady state BCF value of
76 L/kg for SYN545192 is below the trigger of 1@0iterion for bioaccumulating potential conform &xtive
67/548/EEC) and is also below the trigger of 50@gkon for bioaccumulating potential conform Région

EC 1272/2008).

5.4 Aquatic toxicity

Table 26: Summary of relevant information on aquatc toxicity for benzovindiflupyr
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Method Results Reference
Cyprinus carpio LC50 (96 h): 3.5 pg/Ltest mat. (meas. (arithm.Fournier AE
Freshwater; flow-through mean)) based on: mortality (2010a)
Test material purity: 98.3%
OECD Guideline 203 (Fish, Acute Toxicitly
Test); GLP
Pimephales promelas LC50 (96 h): 4.7 pg/L test mat. (meas. (aritinfrournier AE
Freshwater; flow-through mean)) based on: mortality (2010b)
Test material purity: 98.3%
OECD Guideline 203 (Fish, Acute Toxicily
Test) ; GLP
Oncorhynchus mykiss LC50 (96 h): 9.1 pg/L test mat. (meas. (aritinfournier AE
Test material purity: 98.3%
OECD Guideline 203 (Fish, Acute Toxicitly
Test) ; GLP
Lepomis macrochirus LC50 (96 h): 26 upg/L test mat. (meas. (arithinork DO
Freshwater; flow-through test system mean)) based on mortality (2013)
Analytical purity: 96.8 %
OECD Guideline 305 (preliminary study for
selection of definitive study concentration) and
in line with OECD Guidelines 203 (Fish,
Acute Toxicity Test)
Not GLP but conducted in a GLP facility so all
procedures performed in line with faciliti¢s
standard practises.
Cyprinodon variegatus LC50 (96 h): 27 pg/L test mat. (meas. (arithnfzournier AE
Saltwater; flow-through mean)) based on: mortality (2010d)
Test material purity: 98.3%
OECD Guideline 203 (Fish, Acute Toxicity
Test) ; GLP
Pimephales promelas NOEC (32 d): 0.95 ug/Ltest mat. (meas. (arithm.York DO
Freshwater; flow-through mean)) based on larvae length and weight (2010a)
Test material purity: 98.3%
embryo and larval development: (sub)lethal
effects
OECD Guideline 210 (Fish, Early-Life Stage
Toxicity Test) ; GLP
Daphnia magna EC50 (48 h): 85 ug/L test mat. (meas. (georRournier AE
Freshwater: static mean)) based on: mobility (95% CL: 56 to 130 |u@010e)
. o test item/L.)
Test material purity: 98.3%
OECD Guideline 202 (Daphnia sp. Acute
Immobilisation Test) ; GLP
Americamysis bahia LC50 (96 h): 56 pg/L test mat. (meas. (arithnfzournier AE
Saltwater: static mean)) based on: mortality (95% CL: 17 to 120{p@010f)
Test material purity: 98.3% test item/L.)
EPA OPPTS 850.1035 (Mysid Acute Toxicity
Test) ; GLP
other aquatic mollusc: Crassostrea virginica| EC50 (96 h): 160 pg/L act. ingr. (meas. (aritim.ork’ DO
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Method Results Reference
saltwater; flow-through mean)) based on: New shell growth (95 |%2010b)

Test material purity: 98.3% confidence intervals: 120 to 210 pg a.i./L)

EPA OPPTS 850.1025 (Bivalve Acufe

Toxicity (shell deposition test)) ; GLP

Daphnia magna NOEC (21 d): 15 pg/L test mat. (meas. (aritinkournier AE
Freshwater: semi-static mean)) based on: reproduction; growth and ([df2010g)

Test material purity: 98.3% weight )

OECD Guideline 211 (Daphnia mag 1%2:5) (t)zalsgé-o?rﬁrﬁgr/t%al;[teSt mat. (meas. (arithm.
Reproduction Test) ; GLP ' y

Americamysis bahia NOEC (28 d): 7.4 pg/L act. ingr. (meas. (arithinL.ee MR
Saltwater; flow-through mean)) based on: reproduction (2011)

Test material purity: 97.0%

EPA OPPTS 850.1350
Toxicity Test) ; GLP

(Mysid Chron

ic

Pseudokirchnerella subcapitatalgae)
Freshwater; static
Test material purity: 98.3%

OECD Guideline 201 (Alga, Growth Inhibitio|
Test) ; GLP

mean)) based on: biomass, growth rate and yie
NOEC (72 h): 420 pg/L test mat. (meas. (arith
r]mean)) based on: biomass

NOEC (72 h): 890 ug/L test mat. (meas. (arith
mean)) based on: growth rate and yield

EC50 (72 h): > 890 pg/L test mat. (meas. (arithrBoftcheck KA

d(2010)
m.

m.

Skeletonema costatugalgae)
Saltwater; static
Test material purity: 97.0%

OECD Guideline 201 (Alga, Growth Inhibitio|
Test) ; GLP

EC50 (72 h): 450 pg/L test mat. (meas. (arith
mean)) based on: biomass (area under grg
curve)
EC50 (72 h): 550 pg/L test mat. (meas. (arith
mean)) based on: growth rate

EC50 (72 h): 470 pg/L test mat. (meas. (arith
mean)) based on: biomass (yield)

NOEC (72 h): 100 pg/L test mat. (meas. (arith
mean)) based on: biomass (area under grg
curve)

NOEC (72 h): 400 pg/L test mat. (meas. (arith
mean)) based on: growth rate and biomass (yie

n

rBoftcheck KA
vift011a)

m.
m.

m.
wth

m.
d)

Lemna gibbgaquatic plants)
Freshwater; semi-static
Test material purity: 97.0%

OECD Guideline 221 (Lemna sp. GrowiN

EC50 (7 d): > 880 pg/L test mat. (meas. (arith
mean)) based on: Frond density and yield base

tgrovvth rate based on frond dry weight
OEC (7 d): 880 pg/L test mat. (meas. (arith

rBoftcheck KA
d(@o01lb)

frond density; growth rate; biomass and yield and

g ) m.
Inhibition test) ; GLP . _ mean)) based on: Frond density and yield based on
The EC values were empirically estimate¢g,ong density: growth rate
t_he_refore corresponding 95 % confiderCﬁOEC (7 d): 430 pg/L test mat. (meas. (aritfm.
limits could not be calculated mean)) based on: biomass ; yield and growth fate
based on frond dry weight
Chironomus dilutus NOEC (56 d): 48 mg/kg sediment dw test maRicard RP
Freshwater: semi-static (meas. (arithm. mean)g; based 0?: ot | (iOlZa)
Test material purity: 97.0% - feeTneaTIgeerZCigg:g(\aNg; t?\eNsC;\Encé )F)r oth male gn
long-term toxicity (laboratory study) - days to death (The NOEC for both male and
US EPA. Test method 100.5, Methods for female midges was the Same_);
Measuring the Toxicity and Bioaccumulation. gays to Oviposition
of Sediment-Associated Contaminants WitRIOEC (56 d): 6.7 mglkg sediment dw test mat
N . 6. .

Freshwater Invertebrates, 2nd Edition. Off
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Method Results Reference
of Research and Development. EPA/600fRmeas. (arithm. mean)) based on:
99/064 (2000) — egg masses per mated female;
US EPA. Ecological Effects Test Drgft- number of eggs per mated female
Guideline OPPTS 850.1760. Whole SedimeNOEC (56 d): 24 mg/kg sediment dw test nfat.
Life Cycle Toxicty Test with Chironomus spp(meas. (arithm. mean)) based on:
EPA 712-C-08-068 (September 2009) X GLP - number of eggs per egg mass;
— percent hatch
Leptocheirus plumulosus NOEC (28 d): 4.1 mg/kg sediment dw test maRicard RP
Saltwater; semi-static (meas. (arithm. mean)) based on: mortaljty2012b)

long-term toxicity (laboratory study)

Test material purity: 97.0%

U.S. EPA, 2001. Methods for Assessing
Chronic Toxicity of Marine and Estuarin
Sediment-Associated Contaminants with
Amphipod Leptocheirus plumulosu

growth rate and reproduction

he
e
he
5.

EPA/600/R-01/020; GLP

Table 27: Summary of relevant information on aquatc toxicity for benzovindiflupyr

1A%

metabolites
. Metabolite an Time . Value
Group (species) scale Endpoint (mg test Expressed ag Reference
substance/L)
Fish
SYN546039 2.4 mg/L Mean Liedtke (2012)
(static) measured | 5yN546039 1000
Oncorhynchus mykiss NOA449410 > 100 mg/L Nominal | Nierzedska (2009
(M700F001) (static)| 96 h LG, CA4312_10909
SYN508272 > 100 mg/L Nominal | Rzodeczko (2009
(M700F007) (static) SYN508272_1089
Invertebrates
SYN546039 5.2 mg/L Mean Liedtke (2012)
(static) measured | SYN546039_1000
SYN546040 >0.88 mg/I* Mean Liedtke (2012)
(static) measured | SYN546040_1000
Daphnia magna NOA449410 > 100 mg/L Nominal | Nierzedska (2009
(M700F001) CA4312_10908
(static) 48 h EGq
SYN508272 > 100 mg/L Nominal | Rzodeczko (2009
(M700F007) SYN508272_1089
(static)
Algae
SYN546039 EC50 (b,r,y) >6.4 Nominal Liedtke (2012)
(static) mg/L SYN546039_1000
Pseudokirchneriella
subcapitata NOA449410 EyC50 = 26.42 | Nominal | Nierzedska (2009
(M700F001) 72 hEGo mg/L CA4312_10906
(Static) ErC50 = 36.31
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Value
Endpoint (mg test Expressed as Reference
substance/L)

Metabolite an Time

Group (species) scale

mg/L
SYN508272 EyC50 > 100 | Nominal | Rzodeczko (2009

mg/L SYN508272_1089
ErC50 > 100
mg/L

OT

#0.88 mg/L was the practical solubility limit of SYN546040 in the exposure medium

Benzovindiflupyr metabolites are significantly lesgoxic than the active substance, and would therefe
not influence the classification and labeling propsals. In these conditions, only summariesf relevant
information on aquatic toxicity for benzovindiflupyr are reported below.

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

Four guidelines, GLP studies (three with a freslewanhd one with a saltwater species) are availabpléhis
endpoint. In addition to these, range finding ie fish bioaccumulation study gave a 96 hour LC50 fo
bluegill sunfish. This study has been presentec agparate non-GLP study but has been considered as
acceptable as conducted in a GLP facility so alkcpdures were performed in line with facilitiesnstard
practices. All are considered to be relevant, bétiaand adequate for classification purposes.

The sensitivity of common cargyprinus carpio to benzovindiflupyr was determined in a GLP-caoianpui
flow-through test performed to standard guideliiEsurnier, 2010a). The 96-hour LC50 f@r carpio
exposed to the test substance was determined 3cbheg/L with 95% confidence interval of 2.3 - pd/L.
The 96-hour NOEC, based on mortality and sub-led¢ifidcts, was determined to be 2.3 pg/L. Analytica
monitoring of the exposure concentrations was uallen and the results are based on the mean mddeste
substance concentrations measured at the staerahaf the test period.

In a second study, the sensitivity of the fatheadnmw, Pimephales promelago benzovindiflupyr was
determined in a GLP-compliant test performed toddad guidelines (Fournier, 2010b). The 96-houbQC
for P. promelasexposed to the test substance was determined4orheg/L with 95% confidence interval of
2.210 9.4 ug/L. The 96-hour NOEC, based on mitytahd sub-lethal effects, was determined to Bguy/L.
Analytical monitoring of the exposure concentrasiomas undertaken and the results are based ondgar m
measured test substance concentrations measutredsaart and end of the test period.

The sensitivity of rainbow troutDncorhynchus mykisgso benzovindiflupyr was determined in a GLP-
compliant test performed to standard guidelinesu(fier, 2010c). The 96-hour LC50 f@. mykissexposed
to the test substance was determined to be 9.1 Wi}l 95% confidence interval of 4.7 — 18 ug/L. €T96-
hour NOEC, based on mortality and sub-lethal effesais determined to be 2.3 pg/L. Analytical itwyimng

of the exposure concentrations was undertakenrendesults are based on the mean measured tetrsidbs
concentrations measured at the start and end ¢tésheeriod.

In the range finding study (York 2013) the sengigiwf bluegill sunfish L. macrochiru$, was determined
with a 96 hour acute exposure to benzovindiflugyn@minal test concentrations of 6.3, 13, 25, 50 260
ug/L. The 96-hour LC50 estimated by binominal pialigy was 26ug test substance/L with 95 % confidence
intervals of 11 to 47g test substance/L. The NOEC was determined tdlLipgy/L.

In the final study, the sensitivity of the saltwagpecies, sheepshead minnd@yffrinodon variegatysto
benzovindiflupyr was determined in a GLP-complitest performed to standard guidelines (Fourniet 0.
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The 96-hour LC50 foC. variegatusexposed to the test substance was determined 27 Ipgy/L with 95%
confidence interval of 16 to 70 ug/L. The 96-h&NOEC, based on mortality and sub-lethal effectss wa
determined to be 16 pg/L. Analytical monitoring tbe exposure concentrations was undertaken and the
results are based on the mean measured test stdbstamcentrations measured at the start and et dést
period.

The lowest LC50 result for freshwater species 9 LC50 of 3.5 pg/L in carp (Fournier, 2010a)casried
forward for classification purposes. Thereforeylhgummary for this study is reported below:

Reference:llA 8.2.1.2/01

Author(s); year: Fournier, A. E. (2010)

Title: SYN545192- Acute Toxicity to Carf/prinus carpiy Under Flow-Through Conditions
Report No: 1781.6721

Guidelines: OECD Guidelines for Testing of Chemicals, SectionEffects on Biotic Systems, No.
203: Fish, Acute Toxicity Test (1992). US EPA Eaptal Effects Test Guidelines, OPPTS 850.1075:
Fish Acute Toxicity Test, Freshwater and Marine9@P

o GLP: Yes

o Executive summary

O 0 0 0O O

The acute toxicity of SYN545192 to ca€pyprinus carpiowas determined under flow-through conditions.
Fish were exposed to hominal concentrations of,AL&R 2.5, 5.0 and 10 ug a.i./L (0.61, 1.1, 2.3, &nd 10
KHg a.i./L mean measured), alongside a dilution mwedatrol and solvent control. Based on mean measur
concentrations, the 96 hour kfvas 3.5 pg a.i./L, with 95% confidence intervald to 5.4 pg a.i/L.

o Materials and methods:

Materials
Test material SYN545192
CSCD064398
Lot/Batch #: TE-6341
Purity: 98.3%
Description: White solid
Stability of test Stable under test conditions
compound:

Reanalysis/expiry date: 31 August 2010

Treatments
Test concentrations: Dilution water control, solvent control (0.10 mL L), and nominal
SYN545192 concentrations of 0.63, 1.3, 2.5, 5dHoug a.i./L
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2)
Analysis of test At 0 and 96 hours using LC-MS/MS analysis
concentrations:
Test organisms
Species: Carp,Cyprinus carpio
Source: Osage Catfisheries, Osage Beach, Missouri, USA
Acclimatisation period: 14 days
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Treatment for disease: None

Weight and length of test
population fish at start of

Mean length: 45 mm (range: 39 to 54 mm)
Mean weight: 1.4 g (range:1.0 to 2.1 g)

exposure period:

Feeding:

Test design

Test vessels:

Test medium:
Replication:

No of fish per tank:
Exposure regime:
Duration:

None during test

Glass vessels (30 x 15 x 20 cm) - total test smhutiblume maintained at
6.8L

Well water

None

7

Flow-through, using an intermittent-flow proportadmiluter
96 hours

Environmental conditions

Test temperature: 21-23°C

pH: 69-74
7.0 - 9.2 mg/L (>60%)
54 - 58 mg/L as CaCQO

Dissolved oxygen:

Hardness of dilution
water:

510 to 690 Lux.

16 hours fluorescent light and 8 hours dark withm8Qute transition
periods

Lighting:

Study Design and Methods
Experimental dates: 26 November 2008 to 30 Nover2bes.

A flow-through test system was employed. A 0.10 mig/diluter stock solution was prepared by placing
0.0200 g of test substance in a 200 mL volumetaskfand bringing it to volume with dimethylformatei
(DMF). This stock solution was delivered at 0.07%&8/cycle into the diluter system’s chemical mixing
chamber which also received 0.768 L of dilutionevgier cycle. The mixing chamber, holding a stir, baas
positioned over a magnetic stirrer and was alsdigligr submerged in an ultrasonic water bath touems
continuous mixing. The concentration of SYN545182he solution contained within the mixing chamber
was equivalent to that of the highest nominal testcentration (10 g a.i./L) and was proportiondilyted
(50%) to produce the remaining nominal test conmations.

At the start of the test seven fish were randoriibcated to each of the test concentrations, theesbcontrol
and the dilution water control. The test was cateldl in a temperature controlled water-bath. Olzgems
for mortalities and symptoms of toxicity were mad®, 24, 48, 72 and 96 hours.

Daily measurements of the test solutions were dakien throughout the 96 hour period for pH, temipeea
and dissolved oxygen concentration.

The test concentrations were verified by chemigalysis of SYN545192 at 0 and 96 hours using an
LC/MS/MS method.

o Findings:
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Results and Discussion

Mean measured concentrations ranged from 86 to IdfG#6minal values (see table below).

Table IIA 8.2.1.2-1: Analytical results

Nominal Measured Measured Mean measured Percent (%) of
Concentration Concentration Concentration concentration nominal
(ug a.i./L) 0 hours 96 hours (Mg a.i./L)?
(Mg a.i./lL) (Mg a.i./L)
Dilution water <LOQ <LOQ N/A N/A
control
Solvent control <LOQ <LOQ N/A N/A
0.63 0.59 0.64 0.61 97
1.3 1.2 1.0 1.1 86
2.5 2.2 2.3 2.3 91
5.0 4.7 6.1 54 110
10 9.0 11 10 100

#Mean and percent of nominal are based on thenalighw data and not the rounded results presémtids

table

®LOQ = the limit of quantification. The LOQ for eaahalysis is dependent upon the linear regrestien,
area of the low standards and the dilution factahe controls. At both 0 and 96 hours the LOQ @#&22 pg

a.i./L

NA = Not Applicable

Mean measured concentrations were used for thalaatm and reporting of results.

The median lethal concentration (Cwas defined as the concentration resulting in $08ftality of the fish
in the time period specified and was calculatedblmomial probability. The NOEC (No Observed Effect
Concentration) is defined as the highest testederdration which did not produce toxic-related rabiies or

physical and behavioural abnormalities, when coexgbao the control organisms, and was determined by
visual inspection of the data.

The mortality data and Ligvalues are shown in the table below:

Table IIA 8.2.1.2-2 Effects of SYN545192 on thewsual of Caprinus carpio

Mean Measured Cumulative Percent Mortality (Number of Dead Fish}
Concentration (ug a.i/L) 24 hours 48 hours 72 hours 96 hours
Dilution water control 0 (0) 0 (0) 0 (0) 0(0)
Solvent control 0(0) 0 (0) 0(0) 14(2)

0.61 0 (0) 0 (0) 0 (0) 0 (0)
11 0 (0) 0 (0) 0 (0) 0 (0)
2.3 0 (0) 0 (0) 0 (0) 0 (0)
5.4 0 (0f 29 (2§ 71 (5§ 100 (7)
10 57 (49 100 (7) 100 (7) 100 (7)
LCso (1g a.i/L) 9.4 6.3 4.4 3.5
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95% confidence interval (ug 54-10 23-10 2.3-10 23-54
a.i./L)
NOEC (ug a.i./L) 2.3 2.3 2.3 2.3

& The actual number of mortalities is presentedareptheses.

®Two fish exhibited a partial loss of equilibriumdawere dark in coloration

¢ Two fish exhibited a partial loss of equilibrium

94 Several fish exhibited a complete loss of eqilitr

®One fish was observed to be lethargic

"One fish exhibited a complete loss of equilibriund avas on the bottom of the test vessel
9Several fish exhibited a complete loss of equilibriand were on the bottom of the test vessel

Validity criteria

The test was considered to be valid, since no iityria the control was observed and the validitigerion of
at least 60% oxygen saturation was fulfilled.

o Conclusion:

The acute toxicity of SYN545192 to ca@yprinus carpiowas determined under flow-through conditions.
Based on mean measured concentrations, the 96tigito carp Cyprinus carpig was 3.5 pg a.i./L with
95% confidence interval of 2.3 to 5.4 pg a.i./L.

5.4.1.2 Long-term toxicity to fish

A fish early life-stage toxicity study with the Fetad minnow Rimephales promelaswas conducted
according to standard guidelines and GLP (York,0201 Fertilized eggs and subsequently larvae were
exposed to five concentrations of test substanee gldilution water control and a solvent contosl32 days

(28 days post-hatch). The endpoints were egg htidy, survival and growth (length and dry weighEgg
hatching success was unaffected at all concentsatad the test substance tested. Larval survivad w
significantly different for organisms exposed t® ig/L compared to control survival. Based on dghow
(length and dry weight), the most sensitive indicaif toxicity, the 32-day NOEC for benzovindiflupyas
determined to be 0.95 ug/L and the 32-day LOEC aeermined to be 1.8 ug/L. Analytical monitorinig o
the exposure concentrations was undertaken ancethidts are based on the mean measured test ststan
concentrations measured throughout the exposui@dper

This study is considered to be relevant and radiand is carried forward for classification purgogéth a
NOEC of 0.95 pg/L. Therefore, a full summary faststudy is reported below:

Reference:llA 8.2.4/01

Author(s); year: York D.O. (2010)

Title: SYN545192 — Early Life-Stage Toxicity Test with Raad Minnow Pimephales promelas
Report No: 1781.6718

Guidelines: OECD Guidelines for Testing of Chemicals, SectionEffects on Biotic Systems, No.
210: Fish, Early-life Stage Toxicity Test (1992)SUEPA Ecological Effects Test Guidelines, OPPTS
850.1400: Fish, Early-life Stage Toxicity Test (699

o GLP: Yes

O 0O 0 O

0 Executive summary :

The effects of SYN545192 on the embryos and lamfdathead minnow Rimephales promelaswere
determined under flow-through conditions. Fisheavekposed to nominal concentrations of 0.25, Q151,
2.0 and 4.0 pg a.i./L, a solvent control and atdituwater control. Results were based on the mesasured
concentrations of 0.29, 0.49, 0.95, 1.8 and 3.6.ju..
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Hatching success was unaffected compared to thteot®at all concentrations of SYN545192 testede ZB-
day post-hatch survival was unaffected comparethéocontrols at all treatment levels except thenddég
concentration of 3.6 ug a.i./L. Length and dry vweigvere unaffected compared to the controls uphéo t
treatment level of 0.95 pg a.i./L.

Based on growth (length and dry weight), the 32-N@EC for SYN545192 was determined to be 0.95 ug
a.i./L, and the 32-day LOEC was determined to Beuly a.i./L.

o Materials and methods:

Materials
Test material SYN545192
CSCD064398
Lot/Batch #: TE-6341
Purity: 98.3%
Description: White solid
Stability of test Stable under test conditions
compound:

Reanalysis/expiry date: 31 August 2010

Treatments
Test concentrations: Dilution water control, solvent control (0.01 mL L) and nominal
SYN545192 concentrations of 0.25, 0.50, 1.0, 8B40 ug a.i./L
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2)
Analysis of test Yes on Days 0, 5, 13, 21, 27 and 32 using LC/MSévi8lysis

concentrations:

Test organisms

Species: Fathead minnowimephales promelas

Source: Springborn Smithers Laboratory brood stock, origimgafrom the U.S.
Environmental Research Laboratory, Duluth, MinnasbtS.A.

Treatment for disease: None

Feeding: Live brine shrimp naupliiArtemia salind three times daily from Day 4
(Day 0 post-hatch). No food given during last 24iiscof the study.

Test design

Exposure regime: Flow-through using a proportional diluter system

Aeration: Dilution water aerated in storage reservoir

Replication: 4

Test vessels: Glass aquaria measuring 60 x 30 x 30 cm, with h kide drain
maintaining a solution volume of approximately 27 L
Embryo incubation cups: round glass jars with Nitssreen bottoms with
475-um screen openings.

No of eggs per tank: 30

Duration: 28 days post-hatch (32 days exposure)

Environmental conditions
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Test temperature: 24 - 25°C continuously monitored in one tank

pH: 7.0-7.6

Dissolved oxygen: 5.7 — 9.0 mg/L Mean dissolved oxygen concentratranged from 69 to
109% saturation

Hardness of dilution 44 - 56 mg/L as CaCpO

water:

Lighting: 16 hours fluorescent light and 8 hours dark witlm80ute transition
periods,

50-120 footcandles

Study Design and Methods
Experimental dates: 12 March 2009 to 13 April 2009.

A flow-through test system was employed. A 0.409mL diluter stock solution was prepared twice week
by placing approximately 0.0200 g of SYN545192 i0amL volumetric flask and bringing it to volumetkw
DMF. This stock solution, together with appropristdumes of dilution water, were delivered to thileiteér's
mixing chamber so that the mixing chamber solutionstituted the highest nominal concentration 6fg
a.i./L. This was sequentially diluted (50%) to po®/the remaining exposure concentrations.

At the start of the test 30 eggs, approximatelyhsinrs old, were randomly allocated to egg cupsaredegg
cup suspended in each of four replicate test vesgetach test and control treatment. Hence, 186 wgre
exposed at each treatment. The test was underitaketemperature controlled water-bath.

The concentrations were verified by chemical anglggSYN545192 on days 0, 5, 13, 21, 27 and 32guan
LC-MS/MS method.

o Findings:
Results and Discussion

The mean measured concentrations ranged from 88%2Q@&6 of their nominal concentrations (see table
below). Mean measured concentrations were usdtidéaralculation and reporting of the results.

Table IIA 8.2.4-1: Analytical results

Nominal Concentration
(Mg a.i./L)
Sample
Control Solvent 0.25 0.5 1.0 2.0 4.0
Control
Measured Concentratidfug SYN545192/L)
Day 0 <LOG <LOQ 0.25 0.59 1.0 2.1 4.1
Day 5 <LOQ <LOQ 0.21 0.44 0.88 1.8 34
Day 13 <LOQ <LOQ 0.28 0.50 0.74 1.3 3.6
Day 21 0.024 0.018 0.35 0.53 1.1 1.8 35
Day 27 <LOQ <LOQ 0.29 0.43 1.0 1.8 3.6
Day 32 <LOQ <LOQ 0.39 0.44 1.0 1.8 35
Mean® NA (NA) NA (NA) 0.29 0.49 0.95 1.8 3.6
% of Nominal Measured
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Mean Measured NA NA 120 98 95 88 90

Values®

4LOQ = the limit of quantification. The LOQ for daanalysis is dependent upon the linear regrestierarea of the
low standards and the dilution factor of the calstrat days 0, 5, 13, 27 and 32, the LOQ was 0.009888, 0.0098,
0.0085 and 0.008i(g a.i./L, respectively

® Analytical result is due to contamination in thextrol samples as a result of sample processingdeuts the exposure
system and is not representative of actual tesditions

¢ Analytical result presented in the table for thasnple is from the resampling on day 14.

NA = Not Applicable

At test termination, data on embryo hatching sugcbhe percentage of embryos producing live nofnyadht
hatch and survival, total length and dry weighttedt termination were analysed to identify sigmifit
reductions in the treatment organisms compareldg@dontrol organisms.

The Student’s t-Test was used to compare the peaface of the dilution water control organisms wifth
solvent control organisms, the Shapiro-Wilks’ Tests used to determine sample distribution normality
homogeneity of variance was evaluated using Bésl&est, and the Williams’ Test and the Kruskaliliiga
Test were used to establish treatment effects.

The biological data are presented in the tableviaelo

Table 1IA 8.2.4-2: Effects of SYN545192 on the Ha&uccess, larval survival and growth Rimephales
promelas

Mean Embr_yo N'\(/)lfr?]g | 28 Days Post-Hatch
Coﬁigﬁ;ﬁ%n HSaJ(C:ELnSgS Egt 3: Larval Su[)vival Mean Length Mean dry weight
(hgail) | (Mean%) | (vean %) (Mean %) (mm) (mg)
Control 91 99 73 26.4 0.0332
Solvent control 88 99 82 26.2 0.0326
0.29 91 100 83 25.7 0.0308
0.49 88 100 74 26.2 0.0329
0.95 89 100 75 26.0 0.0330
1.8 89 99 80 24% 0.0276
3.6 87 100 49 19.6 0.0178

4Statistically reduced compared to the control, BaseWilliams’ Test.

® Treatment level was excluded from statistical asialpf growth (total length and dry weight) duethe survival effect
observed.

Validity criteria

Average control hatchability was > 66% and laruaivssal (post-hatch) was > 70%, therefore this gtigd
considered acceptable.

o Conclusion:

Hatching success was unaffected compared to theot®at all concentrations of SYN545192 tested: Z8-
day post-hatch survival was unaffected comparethéocontrols at all treatment levels except thehésg
concentration of 3.6 pg a.i./L. Length and dry virtizvere unaffected compared to the controls upghéo t
treatment level of 0.95 ug a.i./L.
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Based on growth (length and dry weight), the 32-N&EC for SYN545192 was determined to be 0.95 pg
a.i./L, and the 32-day LOEC was determined to Beuly a.i./L.

5.4.2 Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

Three studies (one with a freshwater and two wilaltwater species) are available for this endpokit are
considered to be relevant, reliable and adequateldssification purposes, with the results for fieshwater
Daphnia magndeing most relevant for classification purposes.

The sensitivity ofD. magnato benzovindiflupyr was determined in a GLP-compti test performed to
standard guidelines (Fournier, 2010e). Tbaphnia were exposed for 48 hours to 5 concentrations of
benzovindiflupyr. Analytical monitoring of the exgure concentrations was undertaken and the rémded

on the geometric mean of the concentrations meaddaoresach test treatment at the start and enteotdst
period. The 48 hour EC50 f@aphnia magnaxposed to the test substance was determined 85 pe/L
with 95% confidence limits of 56 to 130 pg/L. T4& hour NOEC was determined to be 21 pg/L.

The sensitivity of saltwater mysidAknericamysis bah)ato the test substance was determined in a GLP-
compliant test performed to standard guidelinesuffier, 2010f). The mysids were exposed for u@éo
hours to 5 concentrations of benzovindiflupyr. Baiaal monitoring of the exposure concentrationasw
undertaken and the results based on the mean obtioentrations measured for each test treatméné atart

and end of the test period. The 96-hour LC5040bahiaexposed to the test substance was determined to be
56 pg/L with 95% confidence limits of 17 to 120 .gl'he 96-hour NOEC was determined to be 7.4 pg/L.

The sensitivity of eastern oysterSrassostrea virginicato benzovindiflupyr was determined in a GLP-
compliant test performed to standard guidelinesKY®2010b). The oysters were exposed for 96 htmufive
concentrations of the test substance, a controlaasdlvent control. Analytical monitoring of thgp®sure
concentrations was undertaken and the results lmasgte arithmetic mean of the concentrations nredsior
each treatment at the start and end of the tegidoeShell growth was the most sensitive endpaieaisured.
The 96 hour EC50 foE. virginica exposed to benzovindiflupyr was determined to ®&@ [1g/L, with a 95 %
confidence interval of 120 - 210 pg/L. The NOEGwatermined to be 67 ug/L.

The EC50/LC50 results considered for classificaparposes are the 48-h EC50 Earmagnaof 85 ug/L, the
96-h LC50 forA. bahiaof 56 pg/L and the 96-h EC50 f@r. virginicaof 160 pg/L. However all these species
are less sensitive than fish (acute LC50 3.5 psgk; 5.4.1.1 above) and therefore the results ddetetmine
the classification for benzovindiflupyr.

5.4.2.2 Long-term toxicity to aquatic invertebrates

Two studies (one with a freshwater and one withlavater species) are available for this endpdoth are
considered to be relevant, reliable and adequatedesification purposes.

The toxicity of the test item to the chronic sualiand reproduction of aquatic invertebrddaphnia magna
was determined in a GLP-compliant test performe@&LCD guideline 211(Fournier, 2010d). magnawere
exposed for 21 days to six concentrations of benziflupyr, a control and a solvent control. Anidal
monitoring of the exposure concentrations was uallen and the results were based on the arithmetan
of the concentrations measured for each treatntetfieastart and end of each renewal period. Theal
EC50 for survival and reproduction were determirtedbe 65 and 23ug/L, respectively. Based on
reproduction and growth (the most sensitive indiabf toxicity), the 21 day NOEC was determinet¢ol5
ug/L and the 21 day LOEC was determined to bad@t.

The chronic survival and reproduction of the saléwainvertebrate, mysidAfnericamysis bah)a was
determined in a GLP-compliant flow-through testfpened to standard guidelines (Lee, 2011). Theidsys
were exposed for 28 days to five concentrationisenizovindiflupyr, and a control. Analytical monitwy of
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the exposure concentrations was undertaken andethdts were based on the mean of the concentsation
measured for each treatment at 7 day intervalsnduthe exposure priority. The 28-day LC50 for
benzovindiflupyr to the mysid was calculated to28ug/L, with 95% confidence interval of 23 — 30/lug
The 28-day NOEC, based on reproduction was detednto be 7.4 pg/L, and the 28-day LOEC was
determined to be 15 pg/L based on mean measureeémpations.

The results considered for classification purpasesthe 21-d NOEC fdD.magnaof 15 pg/L and the 28-d
NOEC forA. bahiaof 7.4 pg/L. Both these species are less seagshian fish (NOEC 0.95 ug/L; see 5.4.1.2
above) and therefore the results do not deternhiaelassification for benzovindiflupyr.

5.4.3 Algae and aquatic plants

Two algal studies (one with a freshwater and ortb wisaltwater species) are available for this eimtipBoth
are considered to be relevant, reliable and adedoaftclassification purposes. The EC50 and NO&stilts
for freshwater species are carried forward for sifamtion purposes. These tests with algae are als
considered to be long-term tests.

The toxicity of benzovindiflupyr to the green algBeeudokirchneriella subcapitataas tested in a GLP
compliant, guideline study (Softcheck, 2010). &aihg a preliminary exposure test, a definitivet tegas
carried out with control, solvent control and teshcentrations 500 and 1000 pg/L. Analytical manig of
the exposure concentrations was undertaken aneshés are expressed as the mean measured caticentr
from the start and end of the exposure period. 72xaour EC50 values were > 890 pg/L based on Bema
(AUC), yield and growth rate. The 72-hour NOEC wég® g test substance/L for biomass, growth nadke a
yield.

The toxicity of benzovindiflupyr to the marine diat, Skeletonema costatymvas tested in a GLP compliant,
guideline study (Softcheck, 2011a). Following alipninary exposure test, a definitive test wasiedrout
with a control, solvent control and nominal tesheentrations of 0.063, 0.13, 0.25, 0.50 and 1.0 mg
benzovindiflupyr /L. Analytical monitoring of thexposure concentrations was undertaken and thiksrese
expressed as mean measured concentrations frostath@nd end of the exposure period. The 72 BoDb0
was 0.55 mg/L, the EyC50 was 0.47 mg/L and the Bb@&s 0.45 mg/L based on growth rate, yield and
biomass (area under growth curve) respectivelye ™hhour NOEC is 0.4, 0.1 and 0.1 mg/L for grovete,
yield and biomass (area under growth curve) resmdgt Overall the lowest EC50 (72 h) was 0.45 Imghd

the overall NOEC (72 h) was 0.1 mg/L.

A study is available for aquatic plants and thisc@sidered to be relevant, reliable and adequate f
classification purposes. The toxicity of benzovflogyr to duckweed I(emna gibbawas tested in a GLP-
compliant, guideline study (Softcheck, 2011b). Iéwing a preliminary exposure test, a definitivettevas
carried out with control, solvent control and meaeasured test concentrations 58, 110, 230, 430 and
880 pg/L. Analytical monitoring of the exposurencentrations was undertaken and the results aressqd

as the mean measured concentration between tesbaalenewals. The 7-day EC50 values were > 880 pg
for yield and growth rate based on frond numberdmydwveight. The 7 -day NOECs were 880 pg/L based
frond number and 430 pg/L based on dry weight.

The results considered for classification purp@sesthe lowest 72 hour EC50 value for algae (0.48_rfor

S. costatuinand the lowest NOEC values for algae aminna(NOEC 0.1 mg/L, also foS. costatum
These species are all less sensitive than fish(R&50 3.5 pug/L and NOEC 0.95 pg/L; see 5.4.1.1 & 2
above) and therefore the results do not deterrhiaelassification for benzovindiflupyr.

5.4.4 Other aquatic organisms (including sediment)

Two chronic studies (one with a freshwater and witk a saltwater species) are available for thidpamt.
Both are considered to be relevant, reliable ardjaate for classification purposes.



CLH Report for Benzovindiflupyr

The effects of benzovindiflupyr on the life cycle@hironomus dilutusvere determined under static-renewal
conditions in a GLP-compliant test performed to ERRAdelines (Picard, 2012a). Organisms were exptse
nominal concentrations of 3.1, 6.3, 13, 25 and Bkmdry weight in sediment alongside a dilutiontava
control and a solvent control.

Based on mean measured sediment concentratiorn2)ti@y LC50 and EC50 for larval survival and ghowt
respectively, were >48 mg/kg dry weight, and theresponding 20-day NOECs were 48 mg/kg dry weight.
The 56-day EC50for emergence, emergence rate aysltdadeath were >48 mg/kg dry weight, and the
corresponding 56-day NOECs were 48 mg/kg dry weight

For reproductive endpoints, the 56-day EC50 focgetr hatch and days to oviposition were 39 andmgékg

dry weight, respectively, with corresponding NOEE24 and 48 mg/kg dry weight, respectively. THeb5B

for egg masses per mated female, eggs per eggandssggs per mated female were not determined. The
NOEC:s for these endpoints were 6.7, 24 and 6.7 grdyfk weight, respectively. The overall study NO&EES

6.7 mg/kg dry weight, based on egg masses per rfet@e and the number of eggs per mated female.

In the second GLP, guideline study (Picard, 2012bg toxicity of benzovindiflupyr to the amphipod
Leptocheirus plumulosusas determined under static renewal conditioress 28-day chronic toxicity test. The
amphipods were exposed to six concentrations afdendiflupyr, a control and a solvent control.

Based on mean measured concentrations the 28-da§ tdC survival was determined to 9.6 mg/kg, anel th
28-day EC50 values for growth and reproduction vaetermined to be >8.7 and 7.0 mg/kg, respectividtg.
NOEC and LOEC values for all endpoints were deteeahito be 4.1 and 8.7 mg/kg, respectively.

These sediment toxicity study results have not bemmsidered for classification purposes since bidia
aquatic toxicity studies for all required tropicvéds are available and are sufficient to concludettoe
appropriate classification of benzovindiflupyr.

5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Summary of acute and long term toxicity endpoirftbenzovindiflupyr to aquatic organisms is reported
previous table (table 26).

In aquatic toxicity studies the relevant (lowestyte LC50 value for fish, EC50 value for invertebs and
ErC50 value for algae were all < 1 mg/L. The lowasute endpoint for technical benzovindiflupyr was
observed foC. carpiowith an acute 96 hr LC50 of 0.0035 mg a.s./L.

In long- term toxicity studies NOEC values < 0.1/Infpr fish, invertebrates, algae and aquatic Hamére
determined. The lowest NOEC (32 d) of 0.00095 mwds for the fishP. promelas

Benzovindiflupyr is not readily biodegradable. Bdson the findings from water/sediment simulatiests
benzovindiflupyr is not significantly labile undaormal aerobic or anaerobic study conditions. Wmdere
realistic conditions, where light is provided anthofotrophic organisms such as algae and aquatic
macrophytes can grow, degradation of benzovindjfiupas significantly faster. However, considerihg
levels of mineralisation in all these simulatiomdies, benzovindiflupyr is considered not readilypidly
biodegradable (a degradation > 70 % within 28 d&yrspurposes of classification and labeling.

Although benzovindiflupyr has a log Kow of 4.3, tBgperimentally derived steady state BCF value ®f 7
L/kg ww is below the trigger of 500 criterion foriolccumulating potential conform Regulation EC
1272/2008).

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

On the basis of its acute and long-term toxicity fish, and based on the fact that benzovindifluigynot
readily biodegradable, the following provisionaasgification and labelling of benzovindiflupyr isoposed
according to CLP Regulation.
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Hazard symbol: Warning
Risk phrases: Aquatic Acute 1 H400 (M-factor: 10O
Aquatic Chronic 1 H410 (M-factor: 100)

Justification: Acute LC50, fish 0.0035 mg/L
Chronic NOEC, fish 0.00095 mg/L
Not rapidly biodegradable

Since the lowest L(E)C50 is between 0.001 and t@/L, the acute M-factor is 100. Since the lowésbanic
NOAEC of this not rapidly degradable substanceeisvben 0.0001 and 0.001 mg/L, the chronic M-factor
100.

CLP: Aquatic Acute 1 H400 (M-factor: 100) ; Aquatic Chronic 1 H410 (M-factor: 100)

RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal
Benzovindiflupyr has no environmental classification and labelling in Annex VI of CLP
Regulation.

The DS proposed to classify benzovindiflupyr as Aquatic Acute 1 (H400) with an M-factor =
100 and Aquatic Chronic 1 (H410) with an M-factor = 100. The classification was based on
the substance being not rapidly degradable, non-bioaccumulative and very toxic to fish. The
relevant lowest acute toxicity value was an LCsq (96h) of 0.0035 mg/L on Cyprinus carpio and
the lowest chronic toxicity value was a NOEC (32d) of 0.00095 mg/L on Pimephales
promelas.

Degradation
The substance degrades by indirect aqueous photolysis (DTsg of 5.0 days) and slower by
direct aqueous photolysis in sterile buffer (DTsq of 44.2 days) according to OECD TG 316.

The substance was found to be hydrolytically stable for up to five days at pH 4, 5 and 7 after
the preliminary test carried out according to OECD TG 111. No hydrolysis products were
detected.

Regarding biodegradation, one study on ready biodegradability and another study on
biodegradation in water/sediment tests were included in the CLH report. The ready
biodegradability test was performed according to OECD TG 301F and GLP. Benzovindiflupyr
was degraded by an average of 1% after 28 days and was considered not-readily
biodegradable under these test conditions. The substance did not show inhibitory effects on
the activated sludge microorganisms at the tested concentration.

The degradation of benzovindiflupyr was also investigated in a standard water/sediment
system with two different sediments (silt loam and sandy loam) according to OECD TG 308
under GLP conditions. In this study standard aerobic and anaerobic degradation was
investigated under dark conditions, which resulted in c.a. 90% of the applied
benzovindiflupyr remaining not degraded after an exposure period of 100 days. Both aerobic
and anaerobic mineralization ranged between 0.1-0.3% after 100 days. No metabolites were
observed above 3% of applied radioactivity. The total system degradation rates (DTs, and
DTy) were extrapolated to >500 and 1000 days, respectively.
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The DS concluded that benzonvidiflupyr is considered not rapidly biodegradable.

Bioaccumulation

The substance has a measured log Kow of 4.3, according to OECD TG 107. A BCF was
determined in bluegill sunfish (Lepomis machrochirus) in a GLP study conducted according to
OECD TG 305. The BCF of benzovindiflupyr based on the characterisation of the residues in
the whole fish tissues was 76 L/kg. After normalisation for lipid content of the test organisms
(3.09%) the final experimentally normalised steady state BCF was estimated to be 123 L/kg
based on an assumed 5% lipid content. This value was used for normalisation. The clearance
of accumulated residue from the whole body was rapid, with a depuration half-life of 0.54
days. The DS concluded that based on experimental results accumulation of the substance in
fish is not expected.

Aquatic Toxicity

Acute and chronic aquatic toxicity data are available for the three trophic levels (fish, aquatic
invertebrate and algae) resulting in fish being shown to be the most sensitive species from
both acute and chronic tests.

Acute toxicity

Five acute toxicity tests on fish were included in the CLH dossier, all of which were carried
out according to OECD TG 203: four with freshwater fish and one with a saltwater species
(Cyprinodon variegatus). The substance was less toxic to saltwater fish than freshwater fish
species by one order of magnitude. Studies were reliable and considered adequate for
classification purposes: an LCsq (96h) for C. carpio of 3.5 pg/L, LCsq (96h) for P. promelas of
4.7 ug/L, LCsq (96h) for Oncorhynchus mykiss of 9.1 ug/L, LCso (96h) for L. machrochirus of
26 upg/L and LCso (96h) for C. variegatus of 27 ug/L. The lowest acute toxicity value for
freshwater species, the LCsy (96h) of 3.5 pg/L in carp (C. carpio) was selected by the DS for
classification purposes. The study was carried out under GLP and under flow-through
conditions and the test substance concentrations were analytically monitored during the
course of the study.

Three reliable acute toxicity tests on aquatic invertebrates were included in the CLH
dossier: one with the freshwater Daphnia magna (ECsy (48h) of 85 pg/L) carried out
according to OECD TG 202 and two tests with a saltwater species: the mysid Americamysis
bahia (LCso (96h) of 56 ug/L), conducted according to EPA OPPTS 850.1035 and the bivalve
Crassostrea virginica (ECsq (96h) of 160 pg/L), conducted according to the EPA OPPTS
850.1025.

Regarding the acute information for algae and aquatic plants, two algal studies were
included in the dossier carried out according to OECD TG 201: one with Pseudokirchneriella
subcapitata (ErCsq (72h) >890 ug/L) and other with Skeletonema kostatum (ErCsq (72h) of
550 upg/L). Additionally, an aquatic plant study with Lemna gibba was included in the dossier
resulting in a ECso (7d) value >880 ug/L based on the change in frond number produced.

Chronic toxicity

One fish early life-stage toxicity study with P. promelas was conducted according to OECD
TG 210 under GLP conditions. This study resulted in a NOEC (32d) of 0.95 ug/L, which was
considered by the DS for classification purposes. The study, carried out under GLP, was a
flow-through and the test substance concentrations were analytically monitored.

Regarding the chronic information for aquatic invertebrates, two chronic toxicity tests
were included in the dossier: one with the freshwater Daphnia magna (NOEC (21d) of 15
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Hg/L) conducted according to OECD TG 211 and another test with a saltwater species: the
mysid A. bahia (NOEC (28d) of 7.4 pg/L), according to EPA OPPTS 850.1350. Both studies
are reliable and showed that aquatic invertebrates are less sensitive than fish to
benzovindiflupyr.

Regarding the chronic information for algae and aquatic plants, two algal studies were
included in the dossier carried out according to OECD TG 201: one with P. subcapitata
(NOErC (72h) of 890 ug/L) and other with S. kostatum (NOErC (72h) of 400 ug/L).
Additionally, an aquatic plant study (Lemna gibba) was included in the dossier (NOEC (7d)
>880 pg/L).

Comments received during public consultation

Comments from six Member States (MS) were received during the public consultation (PC).
All of them agreed with the classification proposed by the DS.

Regarding bioaccumulation, two MS indicated the need for lipid normalization of the BCF. The
initial BCF of the test substance, based on the characterization of the residues in the whole
fish tissues was estimated as 76 L/kg. After the normalization for lipid content of the test
fish, the final experimentally steady state BCF is 123 L/kg. This correction has no effect on
the proposed classification and labelling.

Also regarding bioaccumulation, one MS noted that there is no explanation why the BCF test
was carried out with only one test concentration instead of two test concentrations. The DS
explained that according to OECD TG 305, one test concentration can be considered sufficient
when it is likely that the BCF is independent of the test concentration and the test
concentration is as low as technically feasible. In the case of benzovindiflupyr, the
concentration for the BCF test was 0.26 pg/L which is well below the solubility limit of the
substance (water solubility of 0.98 mg/L).

Regarding ecotoxicity, one MS requested a clarification on two endpoints (larval survival and
growth) mentioned in the CLH report which had only one value. The DS clarified this in their
response in the RCOM.

Assessment and comparison with the classification criteria

Degradation

RAC evaluated the information in the CLH report and RCOM and agrees with the DS’s
proposal to consider benzovindiflupyr as a non-rapidly degradable substance based on 1%
degradation in the OECD TG 301F study and 0.1-0.3% aerobic and anaerobic mineralization
in the OECD TG 308 study. Both studies were performed under GLP.

Bioaccumulation

Despite the measured log Kow of 4.3 (OECD TG 117), RAC evaluated the information in the
CLH report and RCOM and agrees with the DS that benzovindiflupyr has a low potential to
bioaccumulate based on rapid metabolism/depuration rates and a 5% lipid normalized BCF of
123 L/kg in the OECD TG 305 study which was performed under GLP.

Aquatic Toxicity

RAC evaluated the information in the CLH report and RCOM. Both acute and chronic aquatic
toxicity data on fish, aquatic invertebrate and algae were available. All studies are reliable,
carried out under GLP and are appropriate for classification purposes. Fish was determined to
be the most sensitive species in both acute and chronic tests.

RAC agrees with the DS’s proposal to classify benzovindiflupyr as aquatic acute 1 and
aquatic chronic 1 based on an LCsq (96h) in C. carpio of 3.5 ug/L (OECD TG 203) and a NOEC
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(32d) in P. promelas of 0.95 ug/L (OECD TG 210), respectively.

Conclusion on Classification

Based on the observed acute toxicity (0.001 < LCsp < 0.01) in fish and chronic toxicity
(0.0001 < NOEC = 0.001) also in fish and non rapid degradation of the substance, RAC
agrees with the DS’s proposal to classify benzovindiflupyr as:

Aquatic Acute 1 (H400), M=100 and
Aquatic Chronic 1 (H410), M=100.

This classification was based on the substance being not rapidly degradable, non-
bioaccumulative and very toxic to aquatic organisms.

6

OTHER INFORMATION
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8 ANNEX
PART 1: POSTULATED MODE OF ACTION FOR THYROID TUMOU RS IN MALE RATS

It is proposed that benzovindiflupyr-induced thgrdumours in male rats are attributable to indurctid
hepatic UDP-glucuronsyltransferase (UDPGT), whiebuits in a series of downstream events, ultimately
leading to tumourgenesis. This mode of actioroisraelevant for human hazard/risk assessment pespdise

to qualitative and quantitative differences in @sge to UDPGT induction and increased clearand¢kyobid
hormones (¥T4) between rats and humans. Benzovindiflupyr doégase a carcinogenic hazard to humans.
The assessment within this document uses the frankedeveloped by the International Programme on
Chemical Safety (IPCS) (Sonich-Mullet al, 2001) and the International Life Sciences InsifLSI) (Meek

et al 2003). The framework aims to answer three goestsequentially: (i) Has a mode-of-action (MOA)
been established in the test species?; (ii) basaqualitative assessment of the differences betwpenies in
terms of toxicokinetics and toxicodynamics, is M@A plausible in humans?; (iii) based on an assessof

the quantitative differences between species imdeof toxicokinetics and toxicodynamics, is the MOA
plausible in humans?

Overview of carcinogenicity data for benzovindiflupyr

In a combined chronic toxicity and carcinogeniatydy, Han Wistar rats were treated with benzoWinlyr at
dietary inclusion levels of 0, 25, 100 and 408600(3) ppm. The only treatment-related neoplastic figdivas
a dose dependant increase in thyroid folliculdraménomas [1/52 (2%), 4/52 (7.6%), 5/52 (9.6%829(17.3%)
at 0, 25, 100, 600 ppm, respectively], but noticaras [1/52, 0/52. 1/52, 0/52 at 0, 25, 100, é3pectively] in
males (Mackay, 2012a).

There was no evidence for a treatment-related tefiethe incidence of thyroid tumours, nor any ptivenour
type in an 80 week study in CD-1 mice treated 20060 and 200 ppm (Mackay, 2012b).

The proposed MOA involves a number of causal asdaated key events. Treatment of male Han Wistar
with benzovindiflupyr results in the induction oégatic UDPGT. UDPGT is a phase Il liver enzyme that
catalyses the glucuronidation of endogenous ciioglatriiodothyronine (%) and thyroxine (1). These
glucuronide conjugates are readily excreted viabilee and so induction of hepatic UDPGT resultdower
circulating Tz and/or T, due to their increased clearance. The reducedeatmation of circulating T, is
detected in the hypothalamus. In order to mairtt@imeostasis, the secretion of thyrotropin-releakiormone
[TRH] (by the hypothalamus) is triggered, consegjyencreasing the secretion of thyroid stimulatimgrmone
(TSH) by the pituitary. Increased circulating T8&sults in thyroid follicular cell hypertrophy apdoliferation
(resulting in increased thyroid weight) in ordefiriorease the capacity for production @fTy, by the thyroid and
thereby return circulatingsTand T, to basal levels. Chronically-increased circulafirSH results in persistent
proliferative stimulation of thyroid follicular del which eventually results in the formation ofritid follicular
cell adenomas. This MOA can be described as arpation of the hypothalamus-pituitary-thyroid (HRkis as
a secondary consequence of liver xenobiotic mdsiglenzyme induction and has been well charaegrand
described for a number of compounds.

Relevant data for benzovindiflupyr

Male Han Wistar rats (15/group/time point) weretegl with benzovindiflupyr at 0, 100, 600 or 12@dnpfor 1,

3, 7 or 14 days before termination and a numbéref- and thyroid-related parameters measured éRstn,
2012b). The reversibility of benzovindiflupyr -a&td effects was assessed by including additiomalpg of
animals treated with either 0 or 1200 ppm benzaflinmyr for 14 days, followed by a 63 day recovesriod. In
addition to treatment with benzovindiflupyr, futhenimals were treated with 1200 ppm phenobarbadium
salt (PB). PB was included as a positive contsdl & a known promotor of thyroid follicular celdlenomas in
the rat by a MOA similar to that proposed for benadiflupyr (Meeket al, 2003). The data from these studies
are summarized in Tables 8-1, 8-2 and 8-3.
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Table 8-1: Summary of selected data from a 14 day ade of action study with benzovindiflupyr
and PB - Liver-related parameters

Mean adjusted liver wt (g) Hepatocellular centrilobular | Mean  hepatic UDPGT  activity
hypertrophy (incidence/15) (mmol/min/liver wt/kg bw)

Days of | 1 7 14 14R™ | 1 7 14 14R™ | 1 7 14 14R"
treatment
Control 9.31 9.91 10.66 1307 O 0 0 0 48.85 5259 2273 35.50
Benzovindiflupyr | 9.18 10.29 10.99 N/A 0 0 0 N/A 50.58 56.62 3447 AN/
100ppm
Benzovindiflupyr | 8.46* | 10.77* | 11.88*| N/A 0 10 | 13= | N/A 38.07| 59% 49.82%* | N/A
600ppm
Benzovindiflupyr | 8.03* | 11.38 | 12.31* | 13.14 | O 15 | 15%* | 0 4543 96.99* | 76.43*| 500
1200ppm hid
PB 1200ppm 8.92 12.36*F 14.26*F N/A 0 15%| 15%* | N/A | 57.20 | 134.92* 122.44* N/A

" 14 days of treatment + 63 days recovery
* and **: Statistically-significantly different fam control with p<0.05 and p<0.01, respectively.rkiRobertson, 2012b.

Table 8-2: Summary of selected data from a 14 day ade of action study with benzovindiflupyr
and PB - Hormones

Mean serum T3 (ng/dL) Mean serum T, (ng/dL) Mean serum TSH (ng/dL)
Days of treatment | 1 7 14 14RM 1 7 14 14RM 1 7 14 14RM
Control 138 118 119 84 5.8 5.9 6.0 4.8 5.3 5.4 46| 4.5
Benzovindiflupyr | 126 121 103* N/A 6.0 6.4 5.8 N/A 4.9 6.1 4.3 N/A
100ppm
Benzovindiflupyr | 107* | 107 92** N/A 5.6 6.4 5.6 N/A 4.8 5.7 6.0 N/A
600ppm
Benzovindiflupyr | 95* 103 78 90 51* | 6.2 54 5.2 4.7 4.8 7.5* 4.9
1200ppm
PB 1200ppm 94** 101 85** N/A 48| 59 507 | N/A 7. 5.8 7.8 N/A

14 days of treatment + 63 days recovery
* and **; Statistically-significantly different fim control with p<0.05 and p<0.01, respectivelynirfobertson, 2012b.
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Table 8-3: Summary of selected data from a 14 day ade of action study with benzovindiflupyr
and PB - Thyroid-related parameters

Mean adjusted thyroid wt (g) Thyroid  follicular  cell | Mean thyroid follicular cell proliferation
hypertrophy (incidence/15) | (labelling index [%] )

Days of treatment | 1 7 14 14R™ |1 |7 | 14 14R7 1 7 14 14R7
Control 0.0136| 0.0142 0.0138 0011 p 0o O 0 129 690. | 0.46 0.36
Benzovindiflupyr 0.0138| 0.0147 0.0160 N/A o0 g O N/A 2.21% 247 70. N/A
100ppm
Benzovindiflupyr 0.0117| 0.0149 0.0144 N/A o0 g O N/A 1.81 0.87 060 /AN
600ppm
Benzovindiflupyr 0.0136| 0.0158 0.0171 0.0180 D 0 0 161 1887 872.1 | 0.30
1200ppm
PB 1200ppm 0.0124 0.0166 0.0175* N/A ( D 8 N/A A 1.56** 2.15% N/A

+ Thyroid follicular cell proliferation was assedsesing the 5-bromo-2’-deoxyuridine (BrdU)-incoriion technique
A 14 days of treatment + 63 days recovery
* and **: Statistically-significantly different fam control with p<0.05 and p<0.01, respectively.rkiRobertson, 2012b.

Benzovindiflupyr results in dose- and time-reladéigcts on the proposed causal and associative\eys that
are consistent with the hypothesized MOA and thedfects are reversible following cessation of tmeeit.
Benzovindiflupyr induces hepatic UDPGT, reducesutating T; and T, and increases circulating TSH. Data for
thyroid follicular cell proliferation were highlyariable, with a number of statistically significantreases of up
to 2 times the concurrent control observed airak fpoints. Due to the lack of a dose-responsgioakhip and
no corresponding increases in TSH, any differerateserved after 1, 3 or 7 days of treatment witheeit
benzovindiflupyr or PB were considered to refleatrnal variability. The only effects on thyroid lfioular cell
proliferation considered to be biologically plalsiwere the >4 fold statistically significant inases observed
following 14 days treatment with 1200 ppm benzoifingyr or 1200 ppm PB as these changes were agedci
with corresponding increases in serum TSH levatstiayroid weight and were of a greater magnitude tarlier
apparent differences in labelling index. The daldained for PB were similar to the data obtained f
benzovindiflupyr for liver parameters, thyroid hame changes and cell proliferation.

Relevant liver and thyroid data generated in a&@8sudy (Robertson, 2010b), 90 day study (Rober@d10a)
and the combined chronic toxicity and carcinogéyigiudy in rats are presented in Tables 8-4,8&and 8-7.
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Table 8-4. Summary of data from a 28 day study withbenzovindiflupyr - Liver-related
parameters from male rats

Mean adjusted liver weight (g) Mean hepatic UDPGT activity (mmol/min/liver wt/kg
bw)

Days of treatment 2 3 7 14 28 2 |3 7 14 28
Control 9.32 8.81 9.77 10.39 10.86 2131 16.71 919 17.65
Benzovindiflupyr 10.40 9.98 10.98*| 10.24 12.37 - 27.69 19.05 2764 | 918
100ppm
Benzovindiflupyr 10.02 10.28*| 10.82*| 12.03 12.03 - 38.95* 33.55* 80 28.95
750ppm
Benzovindiflupyr 10.99* | 10.34*| 12.34**| 13.56*| 13.85** 39.31* 524** 40.04* 42.95*
1500ppm

* and **: Statistically-significantly different fnm control with p<0.05 and p<0.01, respectively. atdDnot collected. From Robertson, 2010b and Lake,

2012a.

Table 8-5: Summary of data from a 28 day study withbenzovindiflupyr - Thyroid-related
parameters from male rats

Mean adjusted thyroid wt(g) Thyroid follicular cell
hypertrophy (incidence/5)
Days of treatment 2 3 7 14 28 2 |3 |7 |14 28
Control 0.0146 0.0162 0.0155 0.0169 0.0178 - 0 0 DO
Benzovindiflupyr 100ppm 0.0182 0.0163 0.0188 0.0189| 0.0226 -] 0l 0] O 0
Benzovindiflupyr 750ppm 0.0174 0.0147 0.0187 0.0221| 0.0173 - 0| 0| O 2(/4)
Benzovindiflupyr 1500ppm 0.0207 0.0153 0.0170 0.0220| 0.0221 -] 0| 1) 2 1

No statistically-significant differences were notedata not collected. From Robertson, 2010b; Retre, 2012a.

Table 8-6: Summary of data from a 90 day study wittbenzovindiflupyr — Liver- and thyroid-
related parameters from male rats

Mean adjusted | Hepatocellular  centrilobular | Mean  adjusted | Thyroid  follicular  cell
liver weight (g) hypertrophy (incidence/10) thyroid weight (g) | hypertrophy (incidence/10)
Control 13.56 0 0.0231 0
Benzovindiflupyr 100ppm | 13-84 0 0.0239 0
Benzovindiflupyr 750ppm | 15:04 4 0.0247 0
Benzovindiflupyr 1500ppnj 17-15* 10+ 0.0240 0

** and **: Statistically-significantly different fom control with p<0.01 and p<0.001, respectivElpm Robertson, 2010a
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Table 8-7: Summary of data from a 2 year study withbenzovindiflupyr — Liver- and thyroid-
related parameters from male rats

Mean adjusted liver weight (g) Hepatocellular centrilobular | Thyroid follicular  cell
hypertrophy (group incidence) hypertrophy (group
incidence)

Weeks of treatment 52 104 52 104 52 104
Control 15.05 16.89 0/12 0/52 0/12 5/52
Benzovindiflupyr 25ppm | 14-31 17.24 0/12 1/52 0/12 2/52
Benzovindiflupyr 100ppm 14.86 17.81 2/12 8/5288 0/12 6/52
Benzovindiflupyr 600ppm 16.02 18.15* 9/12** 13/52** 1/12 5/52

* and **: Statistically-significantly different fam control with p<0.05 and p<0.01, respectively.rrfdacKay 2012a.

Dose-concordance of key events

For thyroid follicular cell adenomas in male Hans¥r rats 25 and 100 ppm can be considered norstigeaic
doses and 600 ppm can be considered a tumourideséc For dose-concordance analysis, all doses 180
ppm are considered to be non-tumourigenic andcae devels>600 ppm are considered to be tumourigenic
(Table 8-8).

Table 8-8: Summary of dose-concordance of associaiand causal key events

Dietary level of benzovindiflupyr (ppm) 25 100 600 750 1200 1500
Hepatic UDPGT induction (Causal) No data No Yes Yes Yes Yes
Increased hepatocellular hypertrophy (AssociativeNo Yes Yes Yes Yes Yes
Increased liver weight (Associative) No No Yes Yes Yes Yes
Reduced circulating 3IT, (Causal) No data No Yes No data Yes No data
Increased circulating TSH (Causal) No data No No deta Yes No data

Increased thyroid follicular cell hypertroph

Y
(Associative) No No No Yes No Yes

Increased thyroid weight (Associative) No No No No No No
Increased thyroid follicular cell prollferatlonN0 data No No No data Yes No data
(Causal)

. . Yes Yes Yes
Increased thyroid follicular cell adenoma (OutcomeNo No Yes

(assumed) (assumed) (assumed)

Overall, there is good dose concordance of thegsexpkey events with tumour outcome. The doseordance

is strong for UDPGT induction, with tumourigenicsgolevelsX600 ppm) resulting in dose-dependent increases
in hepatic UDPGT that was consistent across stuatieswith non-tumourigenic doseslQ0 ppm) having no
effect. Similarly for reduced circulatings T T4, dose related reductions were seen at tumourigirse levels
(>600 ppm) but not at non-tumourigenic dose)0 ppm). As the first and second causal key e\amet directly
related (induction of hepatic UDPGT results in @aged clearance and reduced circulating levels ehd T,),

the strong dose-concordance for these effectpjsostive of the proposed MOA.

Increased circulating TSH was observed at the ¢higge of 1200 ppm only. The lack of effect at 6pthps most
likely due to the fact that this parameter was @asgessed in the 14 day study and the low statigtiover to
detect the expected minimal change in this higlagiable parameter. After 14 days treatment, ctow Tz
levels had not returned to control levels at ei@® or 1200 ppm, suggesting that the peak increa3&H
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occurs sometime after 14 days. Increased thyadidular cell proliferation was also seen at thghhdose of
1200 ppm only. This is in agreement with the faat it was only at this dose level and only atfteatment for 14
days that an increase in circulating TSH, the agesposed to promote thyroid follicular cell prelifition, was
observed.

For the associative key events, the expected isesda liver centrilobular hypertrophy and weiglerevobserved

in a dose-responsive manner consistent with th@osedl MOA. These liver parameters were affected
consistently across multiple studies, and they weduat dose levels at or below the tumourigen&edevel of
600 ppm. Thyroid follicular cell hypertrophy ocoenl at low incidence at the higher doses of 7501&0d ppm
only. At tumourigenic dose levels the observedatf on parameters associated with the key eveots o a
logical, time-dependent manner consistent wittptioposed MOA (Table 8-9).

Table 8-9: Summary of temporal-concordance of assitive and causal key events

Time 1-7 days| 14 days| 28 days| 90 days | 1-2 years
Hepatic UDPGT induction (Causal) Yes Yes Yes NadaiNo data
Increased hepatocellular hypertrophy (Associative) Yes Yes Yes Yes Yes
Increased liver weight (Associative) Yes Yes Yes sYe | Yes
Reduced circulating 3IT, (Causal) Yes Yes No data No ddta No data
Increased circulating TSH (Causal) No Yes No datao dita| No data
Increased thyroid follicular cell hypertrophy (Assative) | Yes Yes Yes No No
Increased thyroid weight (Associative) No No No No | No
Increased thyroid follicular cell proliferation (Gsal) No Yes No data Nodata No data
Increased thyroid follicular cell adenoma (Outcome) No No No No Yes

The observed steps occur in a logical sequench,tigt key events preceding the time of occurremdbyooid
follicular adenomas:

* Induction of hepatic UDPGT, increased liver hypgtry and increased liver weight occurred earlyr(wit.-
7 days) and remained consistently affected oves;tim

» Decreases in circulatings/T, occurred early (within 1-7 days), andI&vels, but not T levels, had returned
to control levels by the last time of measurema#tdays);

» TSH was unaffected after 1-7 days, but showed enedise at 14 days, reflecting a response of the 2T
to lower T3/ T4 levels;

e Thyroid cell proliferation was unaffected at 1-Aslabut it matched the time of observed increasesSH
levels at 14 days;

» Thyroid follicular cell hypertrophy was observedlaf days, and at 14 and 28 days;
* Anincrease in adenomas of the thyroid required/ges before it was observed.
Reproducibility and concordance

Where parameters were measured in multiple stutiiei® is a high degree of reproducibility betwsterlies and
consistency between key events. The induction phtie UDPGT, showed a high degrekconsistency and
reproducibility in two independent studies. Hepaggaly and hepatocellular hypertrophy were observegery
study in the rat. Thyroid follicular cell hypengoy was seen at low incidence in one study at theumed
carcinogenic doses of 750 and 1500 ppm (after @nitdor 28 days of treatment) but not in otheristitime
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points. This is consistent with a weak stimulatdrthis MOA leading to minimal increases in thgt@denomas
after 2 years of treatment.

The concordance analyses have established thatrdpesed key events resulting in the inductionhyfdid
tumours in male rats exhibit good dose- and tentporacordance with the tumour endpoint. There loan
confidence that the hypothesised MOA was respanditnl the induction of thyroid tumours in male rats
following dietary exposure to 600 ppm benzovingfju

Biological plausihbility

The induction of thyroid follicular cell adenomas rats is a common finding in chronic toxicity and
carcinogenicity studies (Wilsoet al, 1996; Hurleyet al, 1998; Finchet al, 2006). The proposed MOA can be
described as a perturbation of the HPT axis seepndanduction of hepatic UDPGT and is well deled for a
number of compounds, including the archetypal UDR@Tcer, PB (Finclet al, 2006).

Alternative mode of action hypotheses

In addition to the MOA described, alternative moddsaction for the induction of thyroid tumours ®xi
Genotoxicity can bexcluded advenzovindiflupyrhas been demonstrated to be negative for gendtoxic
in acomprehensive packageionfvitro andin vivoassays (see Table 17).

A second MOA is inhibition of the organification @fdine. Organification of iodine is tHest step in the
synthesis of Tand T, and is catalysed by the enzyme thyroid peroxida$®0). Inhibition of TPO, in
order to reduce circulatings/lr,, by compounds such gsopylthiouracil (PTU) is exploited as a treatment
for hyperthyroidism in humans, such as in Gravestase. PTU has also been shown to induce thipiticular

cell adenomas in ra(fARC, 2001). This MOA can be excluded fmnzovindiflupyras it was found not to
be aninhibitor of male rat thyroid-derived TP vitro, whereas PTU was shown to be a potent inhibitor
(Lake, 2012b).

Uncertainties, inconsistencies and data gaps

The available data support the proposed hypothédi#®A for the minimally increasethcidence of rat
thyroid tumours by benzovindiflupyr, whilst excladi the alternative MOAs. Some minor uncertaintied a
data gaps remain.

Neither the induction of thyroid follicular cell @iferation, nor elevated TSH were observed at ldveest
carcinogenic dose (600 ppm) in the 14 day modetajrastudy; however, under the conditions of #tigly, PB
and 1200 ppm benzovindiflupyr did not stimulateré@@sed TSH and follicular cell proliferation urdiy 14.
Examination of thendividual animal data for TSH levels for rats texh with 600 pm (Robertson,
2012a) indicates that at day 14 a few rats hadaedev TSH similar to PB and 1200 ppm
benzovindiflupyr therefore, it is reasonable to assume that tle gn dose obenzovindiflupyrwould
respond if observations had been taken at later piomts.

The hypothesised consequence of UDPGT inductiareased clearance ot/T, from theblood into the
bile, has not been directly demonstrated; howether,consequence of thiscreased clearance, namely
decreased 3T, in the serum was demonstrated and associated with the increased hepatic UDPGT. It
is therefore reasonable to infer that all of thterimediate key events are operating.

No other uncertainties, inconsistencies or data ape been identified.
Assessment of the Postulated Mode of Action

The concordance analyses have established thaprdpmsed keyevents resulting in the induction of
thyroid tumours in male rats exhibit good dose- &mporal-concordance with the tumour endpoint.
This is a well described MOA for theduction of thyroid tumours in rats and the partareessential for
describing the MOAave been presented for benzovindiflupyr. Theggftrere is a high level of confidence
that the hypothesised MOA was responsible for tideiction of thyroid tumours in male rats followidgetary
exposure to 600 ppm benzovindiflupyr.
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Part 2: THE RELEVANCE TO HUMANS OF TUMOURS INDUCED BY
BENZOVINDIFLUPYR IN RATS

The framework developed by the IPCS and ILSI/HE®& heen used to determine the human relevance of th
identified mode of action in rats.

In contrast to rats, serum TSH levels in humansnaoee stable following exposure bepatic enzyme
inducers (Meelet al, 2003; Dellarceet al, 2006). The human HPT axisgsalitatively very similar to that of
rats and it has been demonstrated that human agtrativn of pharmaceuticals that result in the
induction of UDPGT (including PByhenytoin and carbamazepine) also result in redatedlating T/T.
However, despite theeduced YT, levels, TSH levels in humans remain largely uraéfd, whereas in the
rat TSH levels increase in order to compensate (CamanDeGroot, 1991). Therefore, althouge HPT axis

is responsible for homeostatic control of thyro@rones in both speciethere is a large difference in
their sensitivity to perturbation, with the humamsiderably less susceptible (Dellaet@l 2006).

In addition, the half-life of Tand T, in humans (5-9 days) ionsiderably longer than that in rats (12
hours for T) (Dohleret al 1979; US EPA, 1998). The substantially longéf-lifa in humans is a resuftf
binding to a high-affinity thyroid-binding globulirwhich binds T (and T; to a lessedegree), and is not
present in rats (Hilet al, 1998; US EPA, 1998). These differences mean rtat have a higher rate of
turnover of B/T,. As a result of this higher turnover, rats havenuch higher (approximately 25-fold)
basal level of TSH when compared to humédshleret al. 1979). This means that the compensatory
reaction in rats towards a/T sdeficiency is much more pronounced than in humans.

Finally, it has been suggested that interspeciisreinces in thyroid histology play a role in théetential
sensitivity. In humans, the thyroid follicular tepithelium is composed ahort, cuboidal cells, indicative
of their quiescent nature. In rats, however, thedid follicular cells are tall and cuboidal and appear
to be continually active in synthesist appears that the rodent thyroid gland is chrdlyictimulated by
TSH levels to compensate for the increased clearahthyroid hormones. It follows that increasesTsH
levels above basal levels in rats more readily mot&at gland towards increased growth gudential
neoplastic change than in humans (Dellaetal 2006; US EPA, 1998). Interestingly, adult medes
have higher serum TSH levels than female rats (Ch@84), and they are often more sensitive to
stimulation of thyroid growth and carcinogenes@verall, the histological differences in thyroidlicular
cells between rats and humans is related to a higie of production of J/to maintain a consistent serum
concentration, thus making the rat thyroid morenttionally active” than primates including humaigClain,
1995; Dellarcaet al, 2006).

Even though certain agents can cause a reductidgiip levels in humans, there is ewidence that these
agents can induce an increased susceptibilityytoithcancer in humans (Rat al, 1987; Dellarccet al 2006).
Epidemiology studies with phenobarbital have nawahany increased risk for thyroid cancer in hum@isen
et al 1993). As a result, the only known human thymadcinogen is radiation, which is a mutagenic moide
action.

In summary, a wealth of information in the literatinas established a lack of susceptibility of srta thyroid

hormone alterations, resulting changes in TSH tayeid tumour responses that are initiated in gt duction

of UDPGT and increaseds/TT, clearance (e.g. Dellarcet al 2006; Dohleret al 1979; US EPA, 1998).
Therefore, based on qualitative differences (p@seh high-affinity thyroid binding globulin in huems but not
rodents) and quantitative differences (includingdo responsiveness to fluctuations in thyroid horentevels),

the MOA established in rats with benzovindiflupyinot relevant to humans.

Overall conclusion

Benzovindiflupyr-induced thyroid tumours in malésrare attributable to induction of hepatic UDP@&Bulting

in a series of downstream events, ultimately leadintumourgenesis. This mode of action is nadvaaht for
human hazard/risk assessment purposes due toatjualiand quantitative differences in response BPGT
induction and increased clearance of thyroid hoeadik/T,) between rats and humans. Benzovindiflupyr does
not pose a carcinogenic hazard to humans.
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