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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

11 Substance
Table 1. Substance identity: flonicamid
Substance name: Flonicamid
EC number: Not allocated
CAS number: 158062-67-0
Annex VI Index number: Not harmonised
Degree of purity: > 960 g/kg
Impurities: Toluene< 3 g/kg

Other impurities : See confidential annex

1.2 Harmonised classification and labelling proposal

Table 2. The current Annex VI entry and the proposed harmonsed classification: flonicamid

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

Current entry in Annex VI, CLP - -

Regulation

Current proposal for consideration by | Acute tox. 4- H302 Xn R22
RAC

Resulting harmonised classification Acute tox. 4- H302 Xn R22

(future entry in Annex VI, CLP
Regulation)
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1.3 Proposed harmonised classification and labelling ts@d on CLP Regulation and/or
DSD criteria
Table 3. Proposed classification according to the CLP Reguli@n
CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification | and/or M-factors | classification® classification?
ref
2.1. . None None No classification
Explosives
warranted
2.2. Flammable gases None None Not adequate
2.3. Flammable aerosols None None Not adequate
2.4, Oxidising gases None None Not adequate
2.5. Gases under pressure None None Not adequate
2.6. Flammable liquids None None Not adequate
2.7. . None None No classification
Flammable solids
warranted
2.8. Self-reactive substances andNone None No data
mixtures
2.9. Pyrophoric liquids None None Not adequate
2.10. Pyrophoric solids None None No data
2.11. Self-heating substances arnjdNone None Not adequate
mixtures
2.12. Substances and mixtures | None None No data
which in contact with water
emit flammable gases
2.13. Oxidising liquids None None Not adequate
2.14. I . None None No classification
Oxidising solids
warranted
2.15. Organic peroxides None None Not adequate
2.16. Substance and mixtures None None No data
corrosive to metals
3.1. . Acute tox. 4 None
Acute toxicity - oral
H302
None None Data conclusive but
Acute toxicity - dermal not sufficient for
classification
None None Data conclusive but
Acute toxicity - inhalation not sufficient for
classification
3.2. None None Data conclusive but
Skin corrosion / irritation not sufficient for
classification
3.3. . None None Data conclusive but
Serious eye damage / eye -
NN not sufficient for
irritation e
classification
3.4. Respiratory sensitisation None None Not evaluated
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CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification | and/or M-factors | classification? classification?
ref
3.4. None None Data conclusive but
Skin sensitisation not sufficient for
classification
3.5. None None Data conclusive but
Germ cell mutagenicity not sufficient for
classification
3.6. None None Data conclusive but
Carcinogenicity not sufficient for
classification
3.7. None None Data conclusive but
Reproductive toxicity not sufficient for
classification
3.8. - . .| None None Data conclusive but
Specific target organ toxicity -
. not sufficient for
—single exposure o
classification
3.9. - . .1 None None Data conclusive but
Specific target organ toxicity L
not sufficient for
— repeated exposure o
classification
3.10. Aspiration hazard None None Not evaluated
4.1. Not Classified - None Data conclusive but
Hazardous to the aquatic not sufficient for
environment classification
5.1. Hazardous to the ozone layer - None No data

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

Labelling:

Signal word: warning

Hazard statements: H302: harmful if swallowed

Precautionary statements: not harmonised

Pictogram: GHS 07

Proposed notes assigned to an entrypone
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Table 4. Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no classificatior?

Environment

Explosiveness None None No classification warinte
Oxidising properties None None No classificatieerranted
Flammability None None No classification warranted
Other physico-chemica
properties
[Add rows when
relevant]
Using a 99.7 % purity test
Thermal stabilit item, flonicamid is stable at
y 25°C for 36 months (see
Klocek Nye, C., 2002a)
Acute toxicity Xn R22 None
Acute toxicity — None None Data conclusive but not
irreversible damage aft sufficient for classification
single exposure
. ...| None None Data conclusive but not
Repeated dose toxicity - o
sufficient for classification
i . None None Data conclusive but not
Irritation / Corrosion - o
sufficient for classification
L None None Data conclusive but not
Sensitisation - o
sufficient for classification
. . None None Data conclusive but not
Carcinogenicity - R
sufficient for classification
Mutagenicity — Genetici, None None Data conclusive but not
toxicity sufficient for classification
Toxicity to reproductior] None None Data conclusive but not
— fertility sufficient for classification
Toxicity to reproductior) None None Data conclusive but not
— development sufficient for classification
Toxicity to reproductior) None None Data conclusive but not
— breastfed babies. sufficient for classification
Effects on or via
lactation
Not Classified - None Data conclusive but not

sufficient for classification

D ncluding SCLs

2 Data lacking, inconclusive, or conclusive but naffisient for classification

Labelling:

Indication of danger: Xn

R-phrases:R22
S-phrases: S36/37
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labelling

Flonicamid is not listed in the Annex | of the 6Z&EC Directive.

2.2 Short summary of the scientific justification for the CLH proposal

Flonicamid has been shown to be harmful if swalldwean acute toxicity study

2.3 Current harmonised classification and labelling

No previous harmonised classification in Annex YCa.P.
2.4 Current self-classification and labelling

2.4.1 Current self-classification and labelling based othe CLP Regulation criteria

No registration dossier was available for flonicdon 21 February 2012. It is noted that in thef sel
classification notified by manufacturers and impust the classification for oral acute toxicity b is the
same between notifiers and with the proposed hamadnclassification: for oral acute toxicity, alet
notifiers apply a classification in category 4, 1230

2.4.2 Current self-classification and labelling based o®SD criteria

Flonicamid is currently classified with Xn R22 &etnational level. Flonicamid is currently labelladthe
national level with S2: « keep out of the reactchildren » and S46: « if swallowed, seek medicalica
immediately and show this container or label ».

3  JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

Flonicamid is an active substance in the meaninQictive 91/414/EEC. In accordance with ArtiG&(2)
of the CLP Regulation, flonicamid shall be subjdcte harmonised classification and labelling. TFane
this proposal considers all physical, human heatth environmental hazards.
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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: Not allocated
EC name: }
CAS number (EC inventory): Not allocated
CAS number: 158062-67-0
CAS name: N-(cyanomethyl)-4-(trifluoromethyl)-3-pyridincarborade
IUPAC name: N-(cyanomethyl)-4-(trifluoromethyl)-nicotinamide
CLP Annex VI Index number: Not harmonised
Molecular formula: CoHeFsN3O
Molecular weight range: 229.16
Structural formula: CF5
\N / CONHCH.CN
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1.2 Composition of the substance

Table 6. Constituents (non-confidential information)

Constituent Typical concentration Concentration range Remarks
flonicamid > 960 g/kg
Toluene <3 g/kg

Current Annex VI entry:

No harmonised classification

Table 7. Impurities (non-confidential information)
Impurities are confidential. See confidential annex

Table 8. Additives (non-confidential information)
None

121 Composition of test material

Above 98.7 % for the physico - chemical properaéf#onicamid

1.3 Physico-chemical properties
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Table 9. Summary of physico - chemical properties of flonicanid

Property Value Reference Comment (e.g.
measured or
estimated)

State of the Solid powder Pelton, J.A., | observation

Off white (PGAI)*
Munsell color system (21.9°C) 10YR9/1

Melting/freezing| 157.5°CPAI (99.7%) Sweetapple, | Measured

point G.G., 1999

Boiling point 306-320°C PAI (99.7%) Tognucci, A. | Measured

2002a

Relative density| 1.54 g/mL (at 20°C) Sweetapple] Expressed as density.

G.G., 1999%a Measured
1.531 g/mL (at 20°C) Pelton, J.A,,
2000a

Vapour pressurg

30°C: 6.48 x 10-6 Pa

Schetter, J.E.

Vapor pressure

40.1°C: 4.40 x 10-5 Pa 1999a measured at 30°C,
50.1°C: 2.31 x 10-4 Pa 40.1°C and 50.1°C to
2.55 x 10-6 Pa at 25°C extrapolate to 25°C
9.43 x 10-7 Pa at 20°C

Surface tension | 47.3 mN/m at 251°C de Ryckel, measured at 90% of
47.0 mN/m at 481°C B., 2002a water solubility.
Surface active TGAI (98.7%)

Water solubility | 5.2 g/L at 20°C PAI (99.7%) (no grbvided. Only | O'Donnell, | Measured using shaks
stated that study has been performed in an R.T., 19990 | flask method
unbuffered water)

Partition Log Pow = -0.24 at 20°C Dudones, | calculated value

coefficient n- L.P.,1999b | (pH not measured)

octanol/water HPLC method

Flash point Not required (solid) - -

Flammability Not highly flammable TGAI (98.7%) Measured

Explosive No explosive properties Schmiedel, | Expert statement +

properties U., 2001a measured

Self-ignition No self-ignition de Ryckel, | Measured

temperature B., 2002a

Schmiedel,
U., 2001b

Oxidising Not oxidizing Schmiedel, | Expert statement

properties U., 2001b

Granulometry no data -

Stability in No data-

organic solvents|

and identity of

relevant

degradation

products

Dissociation pKa=116O at 20+1°C BeCkW'th, Measured

Viscosity Not required (solid) - -

Henry's law

4.2 x 10° Pa x ni/mole

Schetter, J.E

» Calculated from
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99.8% at 5°C

constant 1999a vapour pressure and
solubility in water
Solubility in PAI (99.7%) | TGAI O'Donnell, | veasured
Organic solvent g/L at 20°C (987%) g/L RT, 1999c
at 20°C Dudones,

Acetone 163.5 157.1 L.P., 1999a

Ethyl acetate 34.2 34.9

Methanol 104.3 89.0

Dichloromethang 4.5 4.0

Toluene 0.55 0.30

Hexane 0.0002 0.0003

n-Octanol 3.0 2.6

Acetonitrile 132.8 111.4

Isopropyl 18.7 14.7

alcohol
UV/IVIS g (L/(cm x mol)) : 3870, 3890, 13200 and 4190 at| Malinski, Measured
absorption respectively 265 nm in neutral solution, 266 nm in M.F., 1999a
(max.) incl.e 1 acidic solution, 204 and 270 nm in basic solution
(state purity, (99.7%)
pH)
Storage stability| Start: 99.7% Klocek Nye, | Measured
at 25°C and 5°C| after 36 month: 99.8% at 25°C C., 2002a

*TGAI : technical grade active ingredient (<98 Yripy)
PGAI : pure grade active ingredient (> 98 % purity

2 MANUFACTURE AND USES

2.1

Manufacture

Not relevant in this dossier

2.2

Identified uses

Potatoes, wheat, apples/pears, peaches
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3  CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10.Summary table for relevant physico-chemical studies

Method Results Remarks Reference

EEC A 10 (flammability) Not highly flammable TGAI de Ryckel, B.,
2002a

UN Recommendations on No explosive properties Schmiedel, U.,

Transport of Dangerous Goods 2001a

(Explosive properties)

EEC A 16 (Self-ignition No self-ignition de Ryckel, B.,

temperature) 2002a

Expert statement (Oxidising Not oxidizing Schmiedel, U.,

properties) 2001b

3.1 Explosive properties

Flonicamid is a stable organic substance. Nonéhefe components or grouping are associated with
explosive hazards. All are stable groupings irhhigidation states. A study (Schmiedel, U., 20pTes
been performed indicating no explosive propertseg (Table 9 on chemical and physical properties).

3.2 Flammability

Flonicamid is an organic compound. De Ryckel, 8isdy (2002a, has demonstrated that using a 986586
purity item, flonicamid is neither highly flammahter auto-inflammable As such, flonicamid is rikely to
undergo self heating under bulk storage conditi(see Table 9 on chemical and physical properties).

The determination of flash point is not relevamicdéuse the active substance is a solid.

So we can conclude that flonicamid is not highanimable.

3.3 Oxidising potential

Oxidising compounds are materials that can easdysfer oxygen to other compounds i.e. they contain
weakly bound oxygen, for example Bl@nd peroxides. Bound oxygen must also becoméadlaithrough a
low energy degradation route with a low energy afvation. The oxygen in flonicamid is bound talse
amide structural groupings with strong oxygen bondlke decomposition temperature of flonicamidighh
(306-320°C) indicating a high energy of activatiofrlonicamid is therefore considered stable under t
conditions of oxidation.
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4 HUMAN HEALTH HAZARD ASSESSMENT
4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

41.1 Non-human information

Following pilot excretion and pharmacokinetics expents after single oral gavage (0.85 — 50 mgAkgy, b
the absorption, distribution, metabolism and exerebf Flonicamid (IKI-220) using“C radiolabel was
investigated in Sprague Dawley derived rats whvehe given single oral gavage (2 or 400 mg/kg bmg a
repeated doses of 2 mg/kg bw for 15 consecutive.ddgntification and characterisation of the meliads in
the various samples collected in the experimentsdeae under a separate study.

In the rat, flonicamid is rapidly and almost contelg absorbed (> 93%) and is rapidly eliminatedrfro
plasma following single oral doses of 2 or 400 mggéad multiple oral doses of 2mg/kg for 14 consgeut
days. None is detected in expired air. Excretioours predominantly in the urine, mostly withirh2ahd total
urinary elimination after 7 days accounts for 728% of the administered dose for both sexes at tosle
levels. Fecal excretion and biliary elimination amaor routes, accounting for less than 7% ati63 % of
the administered dose, respectively, both afteglsioral low or high dose (except that biliary eston is
slightly more prolonged in males at 400 mg/kg).

Elimination follows first order kinetics and thegsmacokinetics of flonicamid is not markedly infhoed the
dose level; however, at 400 mg/kg, males exhilgtight prolongation of Jax (0.9 hvs. 0.5 h) and 7, of
elimination (11.6 hvs. 4.5 - 6.8 h) due to an extended plateau in plasonaentration. The AUC values are
approximately proportional to dose level in botlxeseand the AUC ratios are 263 and 265 in males and
females, respectively, for a dose ratio of 200. Maximum plasma concentrations, (& are comparable in
both sexes at 2mg/kg (2.07 / 2ubteq/g), but at 400mg/kg the.& for females (367 j6g-eq/g) is higher than
for males (249.6g-eq/g), probably in relation with the prolongedtphu in plasma concentrations in males at
400 mg/kg. The ratio of £« values shows an approximate proportionality toedd20 and 174 in males and
females, respectively, but the ratio in males igrdesed as a consequence of the prolonged platgdasina
concentrations at 400 mg/kg.

The tissue distribution of{C]IKI-220 is not affected by dose level or sexjdaling a single oral low or high
dose and multiple oral low dose (2 mg/kg for 14d)[6C]IKI-220, radioactivity is rapidly and widely
distributed throughout the tissues, in which thesle are broadly in line with blood concentratibot higher
peak concentrations occur in liver, kidneys, adseaad thyroid tissue and ovarian tissue. Radiviigtis
rapidly cleared from the tissues and there is moimcilation in any tissue.

The metabolic profile in urine is generally quaatiitely and qualitatively similar between the seaad after
single and multiple doses of 2mg/kg, suggesting mioainduction of metabolism would occur. In uritiee
major residue is IKI-220 (up to 72% AD after 48 drn)d a major urinary metabolite is TFNA-AM (up to
27.3% AD) and all other metabolites each occut & 7% AD. In the feces, the predominant residues a
IKI-220, TFNA-AM and TFNA (each < 1.2% AD) and TENAM N-oxide conjugate also occurs after
administration of 400mg/kg (up to 1.0% AD). In thiée, the predominant residue is IKI-2203.3% AD)
and in the_liver, the metabolic profile is generajuantitatively and qualitatively similar aftemgle and
multiple doses of 2mg/kg : the predominant residu&l-220 (€ 2.35% AD) and 2 minor, metabolites occur
(TENG at< 1.10% and TFNA-AM ak 1.19% AD).
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CFs
/" N CONHCH,CN
-

IK1-220

Major residue in urine (~50%) “-..
/ Significant residue in 24h feces

Se
.
~\

CF3 CF3 CF3 CF3
@CONHCH CN O’CONHCHZCONHZ - 7\ CONHCH,COOH —» /N COOH
N= N=
TENG TFNA
1K1-220 N-oxide TFNG-AM Significant metabolite in liver Low level in urine (~0.5%)
Low level in urine (~2%) Low level in urine (~1%) (~25% of TRR at 0.5 h)
\ . / /
@*CONHZ / \ Conjugate of TFNA
N*= B BE— CONHZ Low level in urine (~0.5%)
J- N=
TFNA-AM N-oxide TENA-AM

Low level in urine (~2-3%) Major urinary metabolite (~20~25%)
Major metabolite in 24h feces

l

CF3
Conjugate of TFNA-AMN-oxide HO /N CONH>
Low level in feces (~1%) N=
OH-TFNA-AM

Low level in urine (~1%)

41.2 Human information

No data available

4.1.3 Summary and discussion on toxicokinetics

In rats, flonicamid is rapidly and almost complgtabsorbed (>80% within 24h) after oral administratand
is rapidly eliminated from the plasma. It is wigddlistributed throughout the tissues with highegrkpe
concentration occuring in liver, kidneys, adreraaisl thyroid tissue. It is rapidly cleared from tlesues and
there is no accumulation in any tissue nor in toeass.

The elimination follows first order kinetics. Extion occurs predominantly via urine mostly wit#h and
total urinary elimination after 7 days accounts ¥& - 78% of the administered dose. Fecal elinonat
amounts to ~5%, almost all of which is eliminatedhw 48 h. Biliary elimination is a minor route of
excretion (~4%). Flonicamid is not excreted in eggiair.

The metabolism is not extensive, flonicamid beimg major residue in urine (up to 72% of administatese
after 48 h), bile and liver. Among 10 isolated attites, the main one is TFNA-AM (~25% in urine).
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4.2 Acute toxicity

Table 11.Summary table of relevant acute toxicity studies

Method Results Remarks Reference

Oral LDso = 884 mg/kg (M) - Ridder W. E.,

OECD 401 1768 mg/kg (F) Yoshida M. and
Watson, M. (2001a)

Percutaneous LDso> 5 000 mg/kg - Ridder W. E.,

OECD 402 Yoshida M. and
Watson M. (2000a)

Inhalation 4-h LG5p > 4.9 mg/L - Paul G. R., Bowden

OECD 403 (nose only) A.M., Coombs
D.W. (2000)

4.2.1 Non-human information

4.2.1.1 Acutetoxicity: oral

Reference Ridder W. E., Yoshida M. and Watson, M. (2001a)
GLP: Yes
Guidelines OECD 401; US-EPA OPPTS 870.1100; JMAFF 59 NouBa4200

Two experiments (range finding study and main stwagre conducted on groups of Sprague-Dawley-dérive
rats [Crl:CD®(SD)BR®(IGS) strain; 9 w old at dosing; bw range = 172¢]5®hich were given, by gavage
single oral doses of 1000, 2000 or 5000 mg/kg kamde finding study; 2-3 rats /sex/dose level) agf, 6
1250, 2500 or 5000 mg/kg bw (main study; 5 rat¢tkese level) of flonicamid technical in 0.5% aqugou
methylcellulose (10 mL/kg bw).

Rats of the range finding study were observed fortatity at 1h and 4h post dosing and thereaftezdwlaily
for 7 days and then killed but not subjected taogesy.

Rats of the main study were observed twice daityrforbidity/mortality and clinical signs were reded at
1h, 2.5h and 4h post-dosing and daily thereaftenguhe 14d observation period. Bw were recordefbie
dosing, on the day of treatment and weekly thezeaftd on the day of death or sacrifice. All ratsnid dead
and all rats surviving at the end of the 14d olesion period were necropsied for examination ofanaj
organs and tissues.

All deaths occurred between 2.5 and 48 h post-dasird/5, 5/5, 5/5, 5/5 males and in 0/5, 1/5, @6l 5/5
females of the 625, 1250, 2500 and 5000 mg/kg lmoupg, respectively.

The main clinical signs recorded in rats that diéthin 4h post dosing included decreased activiigs of
mobility, laboured breathing, prostration, convois, cold to touch and hypersensitivity to noise;
subsequently, clinical signs occurred mainly in &ss at all dose levels and comprised labouredtiren
rales, prostration, cold to touch, tremors, andgérstaining and few or no feces; ataxia was a comm
finding in females.

Survivors gained weight during the observation gqubriwith the exception of 1 female in each of the
625mg/kg and the 2500mg/kg groups that had weagst &t d14.

Gross lesions at necropsy considered to be tre&trakted were confined to dark red-black foci e t
serosal surface of the stomach in 1 male at 125&gn@ females at 2500 mg/kg and 2 females at 5000
mg/kg. All other gross findings were non-specifiliffuse dark red color in lungs of 1 female, redotiiarge
and/or staining in the anogenital area in 2 femalagk red black spots in the thymus in 2 females).

The acute oral LD50 values in rats were 884 (malad)1768 (females) mg/kg bw.
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4.2.1.2 Acutetoxicity: inhalation

Reference Paul G. R., Bowden A.M., Coombs D.W. (2000)
GLP: Yes
Guidelines OECD 403; US-EPA OPPTS 870.1300; Japan MAFF, 593daun°4200

Groups of 5/sex young adult Sprague-Dawley-dernagd (approx. 7-8 w old; bw range: range 173 - 210g
were exposed continuously for 4h by inhalation énogly) 4h to a test atmosphere containing a pdatie
aerosol generated from flonicamid technical (batth9809; purity 98.7%at nominal concentrations of O
(air only) and 20.9 mg/L (equivalent to gravimeditlg determined mean concentrations of 0 and 4.Bjng/

The exposure equipment comprised a fast Wright féest generator connected, via a glass elutrisged tio
reduce the amount of non respirable particulatsdilimentation, to a cylindrical exposure chambeh \&i
continuous airflow system. Parameters were adjustgive a flow rate of 15L/min and a target corication
of 5 mg/L.

Exposure chamber temperature and relative humigigse measured at 30-min intervals and air flow was
continuously monitored throughout the exposureqgaer©xygen concentration in the chambers was record
at 30-min. intervals throughout exposure. The nai@xposure concentration was calculated from oked t
mass of flonicamid dispersed by the dust genematdrthe total airflow through the exposure systeming

the 4h exposure. The actual exposure concentrat@@nmeasured gravimetrically in 6 samples, each lof
withdrawn from the breathing zone at approx. hounervals throughout the exposure period with an
additional sample taken after approx. 30 min. Taeigle size distribution of the atmosphere wa®urined
gravimetrically using a 9-stage cascade impactOr3h atmosphere samples withdrawn after 88; 140287
min. exposure.

Clinical signs were recorded several times durixmgpsure, at 1h and 2h post-exposure and at least taily
thereafter during a 14d observation period. Mothidiortality were recorded twice daily throughobet
study. Individual bw were recorded prior to expesand weekly during the observation period. Thelfoo
consumption was measured at weekly intervals andrveansumption was evaluated daily. All animalseve
subjected to necropsy; the lungs with larynx arsthea, the liver and kidneys were weighed and then
discarded.

Aerosol concentrations of flonicamid measured axpnately hourly in the breathing zone were 4.17.24.
5.01; 5.24; 4.70 and 5.21mg/L, and provided a tmegghted mean aerosol concentration of 4.9mg/L (the
mean chamber concentration was 23.4% of the nomoradentration, reflecting the loss of test matefise

to impaction and deposition within the exposurdesys.

The particle size distribution analysis showed thgprox. 66% of particles were < 7 pm in aerodymgami
diameter and could then be considered to be withenrespirable range; the MMAD was 4.8 + 2.4um i.e.
slightly different than the acceptable range.

No deaths occurred in any groups.

Clinical signs included exaggerated breathing medreated rats (from 30 min. after the start gfosxare and
in all treated rats within 3h, persisting until othe observation period) and brown staining adotlie snout
and jaws in all treated rats post-exposure (péngistp to d2 in the females). All other clinicatyss (soiling
of fur with excreta) occurred in both treated andtool rats and were therefore, considered noeteelated to
treatment.

No treatment-related effects on bw gain, food aatewconsumption were seen.
There were no treatment related macroscopic firdaignecropsy, but 2 treated rats showed congestitire

lungs (minimal in 1male, severe with small darki fmc the lungs in the other male). The weightsheflungs,
liver and kidneys were not affected by exposuriatmicamid.
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Although the mean measured concentration duringtthmhalation exposure was marginally lower thaa t
limit concentration of 5 mg/L for classificationp rdeath or adverse clinical signs were seen; ittban be
concluded that the 4-h lsgvalue is greater than 4.9mg/L air by nose-onhalation of aerosol particles in
the respirable range (MMAD + GSD: 4.8 + 2.4 um)nSequently, flonicamid does not deserve classifinat
with respect to inhalation exposure.

4.2.1.3 Acutetoxicity: dermal

Reference Ridder W. E., Yoshida M. and Watson M. (2000a)
GLP: Yes
Guidelines OECD 402; US-EPA OPPTS 870.1200; JMAFF, 59 Nou8an4200

Two experiments (range finding study and main stwagre conducted on groups of Sprague-Dawley-dérive
rats [Crl:CDR(SD)BR®(IGS) strain; 9 w old at dosing; bw = 202 - 299gn@e finding study); 212 - 333g
(main study)] which were given single dermal apgiien (on clipped unabraded intact dorsal skin;rexpp
10% of body surface) of 5000 mg/kg bw [2 rats /sethe range finding study; 5 rats/ sex in the msirdy ]

of flonicamid technical (Batch n° 9809; purity 9%Y moistened with distilled water under semi-ocisleis
dressing; after 24h exposure, the skin was geriigdvusing distilled water to remove residual mater

Rats from the range-finding study were observedviability at 1h and 4h post dosing and therefaiace
daily for 7 days; bw was recorded 1 day before mipsihe day of dosing and at termination; all rsese
sacrificed on d7 and no necropsy was performed.

Rats from the main study were observed twice dfaity morbidity/mortality during the 14d observation
period; clinical signs were recorded at 1h; 2.5H 4h post dosing and daily thereafter; bw were nebeb
shorthy before dosing , on the day of dosing angleskly intervals thereafter. All rats were sacefi on d14
and subjected to necropsy.

No deaths occurred during the observation periools) in the range finding and the main study.

Minor, treatment-related clinical signs were seethtsexes and included coloured material aroundhtise

and eyes (until d3 and d1, respectively), and amtaglestaining (on d1 only). No treatment-relatdithical
signs occurred after d3.

Bw was increased in all rats at end of the 14d masien period (males: 38615.8 g; females: 212 10.8g
) ,with the exception of one male that showed ayhidioss of 3g during wl post dosing.

There were no gross lesions at necropsy otheradhamale with localised hair loss.

The dermal LI, value is greater than 5000 mg/kg bw. Flonicamiesdaot deserve classification with respect
to dermal exposure.

4.2.1.4 Acutetoxicity: other routes

No data

4.2.2 Human information

No data available
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4.2.3 Summary and discussion of acute toxicity

The acute toxicity of flonicamid was evaluated daling oral, dermal and inhalation routes of expesuin
rats, flonicamid exhibits an oral spof 884 and 1768 mg/kg in males and females, réispd¢ no deaths
occur in response to a limit dose of 5000 mg/kgémi-occluded topical application for 24h (dermBk4>
5000 mg/kg); the 4-hour nose only 4@ >4.9 mg/L.

4.2.4 Comparison with criteria

Flonicamid exhibited an acute oral toxicity 200 ®:b. < 2000 mg/kg, according to Dir 67/548 EC this
substance meets the criterion for classificatiot win R22.

Rationale for classification in respect with acotal toxicity: flonicamid exhibited an Lfgof 884 mg/kg bw,
therefore this substance meets the CLP criteriooléssification “oral (mg/kg bw) 300 < ATE2000".

The dermal LD50 lie above the classification cutaff 2000 mg/kg under both Directive 67/548/EEC and
regulation (EC) 1272/2008; therefore no classiftrats proposed.

The inhalation LC50 lies marginally lower than ttiassification cut-off of 5 mg/L/4h (4.9 mg/L/4hhder
both Directive 67/548/EEC and regulation (EC) 12088; nevertheless no classification is proposeé (s
4.2.1.2).

4.2.5 Conclusions on classification and labelling

According to dir. 67/548 EC, flonicamid requiresisdification in respect with oral acute toxicitythviXn
R22.

Flonicamid requires classification in respect vatal acute toxicity with “H302; hazard categoryhdymful if
swallowed”

RAC evaluation of acute toxicity

Summary of the Dossier submitter’s proposal

The acute toxicity of flonicamid was evaluated for the oral, dermal and inhalation routes
of exposure.

In rats, flonicamid exhibits an oral LDsq of 884 and 1768 mg/kg in males and females,
respectively (Ridder et al., 2001a).

By the dermal route, no deaths occurred in rats in response to a limit dose of 5000
mg/kg by semi-occluded topical application for 24 h (dermal LDsy > 5000 mg/kg);

By inhalation, no deaths occurred in young adult rats exposed for 4 hours (via inhalation;
nose only) to flonicamid at concentration of 4.9 mg/L (inhalation LCsy, > 4.9 mg/L).Taking
into account that flonicamid exhibited an acute oral toxicity with an LDs, between 200
and 2000 mg/kg, the substance meets the criteria for classification according to
Regulation (EC) No 1272/2008 (CLP) (oral (mg/kg bw) 300 < ATE < 2000) as Acute Tox.
4 - H302, and Xn; R22 according to Directive 67/548/EEC (Dangerous Substances
Directive; DSD).

The dermal LDsq lies above the classification cut-off of 2000 mg/kg under both CLP and
DSD, and therefore no classification is proposed.

No deaths occurred after inhalation exposure, at a concentration marginally lower than
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the classification cut-off of 5 mg/L/4h under both CLP and DSD; nevertheless no
classification is proposed.

Comments received during public consultation

The Spanish and Danish MSCAs supported the proposed classification of flonicamid as
Acute Tox. 4 - H302 (Harmful if swallowed) and Xn; R22 (Harmful if swallowed)
according to CLP and DSD, respectively.

RAC Assessment and comparison with the classification criteria

Taking into account the oral LDsy values for male and female rats equal to 884 and 1768
mg/kg bw, respectively, the RAC agreed with the opinion of the dossier submitter since
these values are within the classification criteria for Acute Tox. 4 - H302 (Harmful if
swallowed) according to CLP, and Xn; R22 according to DSD.

The high dermal LDsq value of > 5000 mg/kg for rats and the LCsq value for inhalation of
> 4.9 mg/L in conjunction with no deaths or adverse clinical signs, shows that flonicamid
should not be classified for acute toxicity for these exposure routes.

4.3 Specific target organ toxicity — single exposure 8T SE)
No specific target organ toxicity identified afs@ngle exposure.

These data indicate that no classification is meguiunder either Directive 67/548/EEC or the CLP
Regulation.

4.4 [rritation

44.1 Skin irritation

Table 12.Summary table of relevant skin irritation studies

Method Results Remarks Reference

OECD 404 Not irritating - Ridder W. E.,
Yoshida M. and
Watson M. (2000b)

44.1.1 Non-human information

Reference Ridder W. E., Yoshida M. and Watson M. (2000b)
GLP: Yes
Guidelines OECD 404; US-EPA OPPTS 870.2500; JMAFF, 59 Nou8an4200

Six adult male New Zealand White rabbits (10 - 18ld; bw = 2.6 to 2.8 kg at dosing) were applisal @ of
flonicamid technical (batch n° 9809; purity 98.7%gtted with approx. 1 mL distilled water to thepped
intact thoracic dorsal skin (6énunder semi-occlusive dressing for 4h. As a vehadntrol, distilled water
was applied to a similar area of skin on the ogpaside of each rabbit under semi-occlusive drgsdifter
removal of the patch, each test and control sitewiped with warm water.
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Bw were recorded prior to treatment; all rabbitsevebserved twice daily for mortality/morbidity déug the
observation period and all were sacrificed at taation; no necropsy was performed.

The application sites were examined and skin reastivere evaluated approx. 1 h; 24h; 48h and 72eh a
patch removal. Erythema/eschar formation and oedairthe application sites were recorded and graded
according to the Draize scale. Primary irritatiadices (PII) were calculated using EU criteria &f8tEPA
criteria.

All 6 rabbits survived until termination and no abmal clinical or dermal findings were seen.

There were no erythema/eschar formation and oedemniaoth test and vehicle control sites throughbat t
study which was therefore terminated after the @24mination. The EU primary irritation indices weéx®
for both erythema/eschar formation and oedema.

Flonicamid was not found irritating in a skin iatiton study and does not require classificatiom waispect to
skin irritation.

4.4.1.2 Human information

No data available

4.4.1.3 Summary and discussion of skin irritation

Flonicamid is not a skin irritant

4.4.1.4 Comparison with criteria

1) Criteria for classification under Directive 67/5E&C:

A substance shall be classified irritant for thenskit causes significant inflammation which psts for at
least 24 hours after an exposure period of upuo fiours on the rabbit. That is to say that thermedue of
the scores for either erythema and eschar formati@edema formation calculated over all the arsnadted
is 2 or more or if the mean value of 2 or more wal@d for each animal separately has been obsentea
or more animals. Inflammation of the skin is algm#icant if it persists in at least two animalstle end of
the observation time.

2) Criteria in the CLP classification:

A substance shall be classified as irritant in gaitg 2 if in at least 2 of 3 tested animals mealuesdor
erythemal/eschar or for oedema is between 2.3 @hdrdm gradings at 24, 48 and 72 hours after patch
removal or, if reactions are delayed, from gradesSaonsecutive days after the onset of skin reastilf
inflammation persists to the end of the observatieriod normally 14 days in at least 2 animalstipalarly
taking into account alopecia (limited area), hypeakosis, hyperplasia, and scaling, substance bbaadllso
considered as irritant.

3) Comparison with criteria:

Here, mean scores 24 to 72 hours for erythema addnoa were below the criteria for classification an
labelling.
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4.4.15 Conclusionson classification and labelling

In this context, flonicamid does not support cliisaiion for skin irritation under either directivey/548/EEC
or CLP regulation criteria.

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

Summary of the Dossier submitter’s proposal

No specific target organ toxicity has been identified after single exposure and hence, no
classification is required under either CLP or DSD.

Comments received during public consultation
No comments were received concerning STOT SE.

Assessment and comparison with the classification criteria
The RAC agreed with the opinion of the dossier submitter that no classification was
required.

RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

Results from a test carried out according to OECD TG 404 on six adult male New Zealand
White rabbits are available. In that study, 0.5 g of flonicamid technical was applied to
the clipped intact thoracic dorsal skin (6 cm?) under a semi-occlusive dressing for 4h.
After removal of the patch, there were no erythema/eschar formation or oedema on
either test or vehicle control sites throughout the study. The EU primary irritation indices
were 0.0 for both erythema/eschar formation and oedema.

Since the mean scores after 24 to 72 hours for erythema and oedema were below the
criteria for classification and labelling, the dossier submitter concluded that flonicamid
does not meet the classification criteria for skin irritation under either CLP or DSD.

Comments received during public consultation
No comments were received concerning skin corrosion/irritation

RAC Assessment and comparison with the classification criteria
The RAC agreed with the proposal of the dossier submitter that flonicamid does not have

skin corrosive or irritation properties and therefore should not be classified for this hazard
class.
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4.4.2 Eye irritation

Table 13.Summary table of relevant eye irritation studies

Method Results Remarks Reference

OECD 405 Not irritating - Ridder W. E.,
Yoshida M. and
Watson M. (2000c)

44.2.1 Non-human information

Reference Ridder W. E., Yoshida M. and Watson M. (2000c)
GLP: Yes
Guidelines OECD 405; US-EPA OPPTS 870.2400; JMAFF, 59 Nou&24200

Six male New Zealand White rabbits (10 - 12 w did; 2.6 to 2.8 kg at dosing) were each given a sing|
instillation into the lower conjunctival sac of thight eye of 0.1mL (approx. 70mg) unformulatechftamid
technical (batch n° 9809; purity 98.7%); the uppaed lower eyelids were held together immediatetgraf
administration to minimize the loss of test materilae left eye remained untreated to serve adexamce
control.

All rabbits were observed twice daily for mortalityorbidity throughout the study period and all were
sacrificed without necropsy examination

Both eyes of all rabbits were examined for ocutatation reactions approx. 1h; 24h; 48h and 72eraf
instillation and ocular reactions of the corness and conjunctivae were recorded and graded feerig
according to the Draize scale. Following the 248h 4nd 72h examinations, the eyes of all rabbiteewe
further examined under UV light after treatmenthwituorescein. Individual irritation indices for EU
classification were calculated for corneal opaditiglial damage and conjunctival redness and charmos
calculating the mean score for each parametehél4h; 48h and 72h observations.

All rabbits survived until termination.
No corneal and iridal effects were seen in any ahahany observation.

Conjunctival effects, including redness (grade @jemosis (grades 1-2) and discharge (grades 18k w
observed in all animals at 1h post application. riRed became less severe at 24h post application and
completely cleared within 72h post application. @bsis cleared in most of the animals within 24htpos
application. Discharge cleared in all the animaithiw 24h post application. No additional oculardings or
non-ocular effects were observed in any of the aldrnthroughout the study. The individual mean Z2h
scores did not exceed 0.7 for conjunctival effects.

Ocular examinations using fluorescein, revealeccaimeal epithelial damage in any of the animalarat
observation. Therefore, mean scores for cornealratial effects in all animals were zero.

Table 14. Eye irritation individual mean scores (24 - 72 h)

Observation Mean individual scores (24 - 72 h) in animal:

1 2 3 4 5 6
Corneal opacity 0.0 0.0 0.0 0.0 0.0 0.0
Corneal area involved| - - - - - -
Iris 0.0 0.0 0.0 0.0 0.0 0.0
Conjunctival redness 0.7 0.7 0.3 0.3 0.3 0.0
Conjunctival chemosis| 0.0 0.3 0.0 0.0 0.0 0.0
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Flonicamid was not found irritating to the rabbjeeand does not deserve classification with redpeeye
irritation.

4.4.2.2 Human information

No data available

4.4.2.3 Summary and discussion of eyeirritation

Flonicamid is not an eye irritant.

4.4.2.4 Comparison with criteria

1) _Criteria for classification under Directive 67/3B8C:

A substance shall be classified as a substanceénwbiadd provoke irritating to eyes if it causes,enrapplied
to the eye of the animal, significant ocular lesiamhich occur within 72 hours after exposure andckvh
persist at least 24 hours.

Ocular lesions are significant if the mean scofab@eye irritation test have any of the followivajues:
» Cornea opacity equal to or greater than 2 butthess 3,
e iris lesion equal to or greater than 1 but not gnethan 1.5,
* redness of the conjunctivae equal to or greater &,
« oedema of the conjunctivae (chemosis) equal toaatgr than 2.

Or if 3 animals are tested, if the lesions on 2nore animals, are equivalent to any of the abolWgegaaxcept
that for iris lesion the value should be equal togreater than 1 but less than 2 and for rednesbheof
conjunctivae the value should be equal to or grehsn 2.5.

In both cases all scores at each of the readingsti{B4, 48 and 72 hours) for an effect should lesl uis
calculating the respective mean values.

2) Criteria in the CLP classification :

A substance shall be classified as a substancehwdnald induce reversible eye irritation, classifim
Category 2 (irritating to eyes), if when appliedhe eye of an animal, a substance produces:

e Atleastin 2 of 3 tested animals, a positive resgoof:
Corneal opacity 1 and/or
Iritis = 1 and/or
Conjunctival redness 2 and/or
Conjunctival oedema 2

Calculated as the mean scores following gradir@datt8, and 72 hours after instillation of the tastterial,
and which fully reverse within an observation perad 21 days.

3) Comparison with criteria:
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Here, mean scores 24 to 72 hours for corneal gpddiis, conjunctival redness and conjunctivabdema
were below the criteria for classification and liatogp
4.4.2.5 Conclusionson classification and labelling

In this context, flonicamid does not support clésation for eye irritation under either directié@/548/EEC
or CLP regulation criteria

RAC evaluation of eye corrosion/irritation

Summary of the Dossier submitter’s proposal

In a study carried out according to OECD TG 405, six male New Zealand White rabbits
were each given a single instillation into the lower conjunctival sac of the right eye of 0.1
ml (approx. 70 mg) unformulated flonicamid technical (batch n® 9809; purity 98.7%).
The upper and lower eyelids were held together immediately after administration to
minimize the loss of test material. The left eye remained untreated to serve as a
reference control. The individual mean 24 - 72 h scores did not exceed 0.7 for
conjunctival effects and were 0.0 for both corneal and iridial effects in all animals.

Since the mean scores after 24 to 72 hours for corneal opacity, iritis, conjunctival
redness and conjunctival oedema were below the criteria for classification and labeling,
the dossier submitter concluded that flonicamid should not be classified for eye
corrosion/irritation under either CLP or DSD.

Comments received during public consultation
No comments received concerning eye corrosion/irritation.

RAC Assessment and comparison with the classification criteria

The RAC agreed with the proposal of the dossier submitter that flonicamid does not have
eye corrosive or irritation properties and therefore should not be classified for this hazard
class.

4.4.3 Respiratory tract irritation

4.4.3.1 Non-human information

No data

4.4.3.2 Human information

No data available

4.5 Corrosivity

Flonicamid is not a corrosive substance.
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4.6 Sensitisation

46.1 Skin sensitisation

Table 15.Summary table of relevant skin sensitisation stude

Method Results Remarks Reference

US-EPA OPPTS 870.2600 Ridder Warkl

Watson M. (2000)

Not sensitizing

46.1.1 Non-human information

Reference Ridder W. E. & Watson M., (2000)
GLP: Yes
Guidelines US-EPA OPPTS 870.2600

A sensitization study was conducted with flonicanéthnical (batch n°9809; purity 98.7%) using the
Magnusson & Kligman method on groups of 10-20 mgléaea pigs (Hartley albino strain, 4-7 w old; mea
bw: 512,19 [441 - 620q] at time of intradermal intion).

* Range finding studies: The vehicle and concenmatiaf flonicamid technical for induction and chatie
administration were selected from the results pfeliminary range finding experiments using a total6
guinea pigs which were given intradermal injectigith 0.1 mL of the vehicle alone and 0.1; 1; 5 41086
flonicamid (w/v) in mineral oil, or topical applitan of the vehicle and 10; 25; 50 and 75% floniahm
(w/v) in mineral oil. Dermal scores at the induatisites were recorded 24 and 48 h after injectropatch
removal.

* Main study: Intradermal and topical induction doséfionicamid technical or DNCB (batch n° 10040738
purity > 98%) were applied to shaved areas of daiga (2 x 4cm) of the male guinea pigs. Contnalup
animals received vehicle only for induction but evehallenged in a similar manner to the respedase
groups.

Table 16. : Study design

Group no. / description Number of Concentration applied (Y%ow/v
animals Induction Challenge

intradermal topical left flank right flank
1 / flonicamid sensitisation 20 10 50 10 0 (vehicle)
(test)
2 [/ flonicamid control 20 0 (vehicle) 0 (vehicle) | 01 0 (vehicle)
3 / DNCB sensitisation (tesf) 10 0.1 0.1 0.08 (hicke)
4 /| DNCB control 10 0 (vehicle) 0 (vehicle) 0.08 (v@hicle)

- Ond1i, each guinea pig was given a total of @d#rmal injections i.e. 0.1 mL of FCA (1:1 dilutiin
distilled water) for 2 dorsal sites in test andteoingroups; 0.1 mL of flonicamid (10% w/v in miraé
oil) or 0.1 mL of mineral oil or 0.1 mL DNCB in mémal oil for 2 other dorsal sites in tests, vehicle
control and positive control groups; and 0.1 mlflohicamid in 1:1 (v:v) FCA:distilled water or 0.1
mL 50% (w/v) mineral oil in 1:1 FCA:distilled water 0.1 mL DNCB in 1:1 (v/v) FCA: distilled water
for the 2 remaining sites of tests, vehicle cortiradl positive control groups.

- On d8, the test animals were treated topically (Al4 of dosing substances applied to a filter paper
placed on 2x 4 cm scapular areas) under occlufigssing for 48h with 50% flonicamid (w/v) in
mineral oil or 0.1% DNCB (w/v) in mineral oil or meral oil only. The test sites were wiped with wate
to remove traces of test substances after patcovam
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- On d21, both test groups were challenged topid@ll4 mL of dosing substances), under occlusive
dressing for 24h, with 10% flonicamid (w/v) in mraéoil or 0.08% DNCB (w/v) in mineral oil (left
side) and vehicle alone (right side). On removath&f patches, the challenge sites were wiped with
water, dried and scored on a 4-point scale for deraactions 24 and 48h after removal of the chghe
dressings.

- All animals were observed twice daily for morbidmportality during the study period; clinical
observations were recorded weekly and individualn®re recorded pre-test and following challenge.

Based on these experiments of the range findindysthe concentrations of flonicamid selected far main
study were 10% (w/v) for intradermal induction &@do (w/v) for topical induction application and 10386
topical challenge, mineral oil being selected as\tahicle. From a separate experiment using 015 @nd
0.20% DNCB (w/v) in mineral oil, the selected comttations of DNCB were 0.1% for inrtradermal and
topical inductions and 0.08% for challenge.

In the main study, all guinea pigs survived andyalhed weight throughout the study period.

Following intradermal induction injection, the fieamid test animals showed localised dermal reastas all
sites ranging from moderate (grade 2) to intensad@ 3) erythema, with oedema, but without necrosis
ulceration. The flonicamid control animals showedderate to intense erythema at all sites in regptms
FCA with 2 animals also showing necrosis after 48The mineral oil vehicle produced mild (grade 1)
erythema only.

The DNCB positive control groups showed mild toeimde erythema with infrequent necrosis, but no
ulceration.

Following topical induction application, 8 of th® flonicamid test guinea pigs and 2 of the 20 amatguinea
pigs exhibited mild erythema but without furtherrdal reactions. On the other hand, 9/10 DNCB test
animals showed intense erythema (score 3) at 2448hdafter patch removal, with oedema, necrosis and
eschar formation in most animals at 24 - 48h.

After challenge, 2/20 flonicamid test animals shdweild erythema at 24 and 48 h after challenge 220
control animals showed mild erythema at 48h only. tBe other hand, DNCB produced mild to intense
erythema in 9 animals at 24 h and 10 animals at é&hpared to a zero incidence of positive reastiarthe
DNCB control group.

Table 17. Incidence of dermal reaction scores following chatihge application

Group n° / description Dermal score | Time (hours) No. of animals responding:
Test site Control site
1 / flonicamid sensitisation (test) 0 24 18 20
48 18 20
1 24 2 0
48 2 0
2 24 0 0
48 0 0
3 24 0 0
48 0 0
2 / flonicamid control 0 24 20 20
48 18 20
1 24 0 0
48 2 0
2 24 0 0
48 0 0
3 24 0 0
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48 0 0
3 / DNCB sensitisation (test) 0 24 1 10
48 0 10
1 24 3 0
48 3 0
2 24 4 0
48 3 0
3 24 2 0
48 4 0
4 /| DNCB control 0 24 10 10
48 10 10
1 24 0 0
48 0 0
2 24 0 0
48 0 0
3 24 0 0
48 0 0

The severe response induced by DNCB demonstragesidteptability of the study. Flonicamid technical
induced a mild erythema in 10% of the guinea pid¢pctvis below the 30% threshold; moreover, a simila
response was observed in the irritation controugraherefore IKI-220 should be considered as diaaiof
dermal sensitizing potential in the guinea pig maxation test and no classification is required.

Under the conditions of the M & K test, flonicamigl regarded as non-sensitising and no classificato
required.

4.6.1.2 Human information

No data available

4.6.1.3 Summary and discussion of skin sensitisation

Flonicamid is not sensitizing.

4.6.1.4 Comparison with criteria

The CLP criteria for classification of substanoasdkin sensitization are as follow:

Substances shall be classified as skin sensiti€easegory 1) where data are not sufficient for sub-
categorisation in accordance with the followingeria:

(a) if there is evidence in humans that the sulbstaan lead to sensitisation by skin contact intzs@ntial
number of persons; or

(b) if there are positive results from an apprderinimal test

Substances classified in sub-category la are sudestashowing a high frequency of occurrence in msma
and/or a high potency in animals that can be presuto have the potential to produce significant
sensitisation in humans. Severity of reaction mag be considered.

Substances classified in sub-category 1b are suteteshowing a low to moderate frequency of ocooeeén
humans and/or a low to moderate potency in anith@iscan be presumed to have the potential to pedu
sensitisation in humans. Severity of reaction niag be considered.

Considering that no specific effect is reportethimman, and that flonicamid induced a mild erythém&0%
of the guinea pigs which is below the 30% thresHolda guinea pig maximisation test, no classifaratis
required for flonicamid under either Directive 6#8EEC or the CLP Regulation (including the craeri
defined in the 2 ATP).
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4.6.1.5 Conclusionson classification and labelling

Flonicamid is not a skin sensitizer to guinea-gigthe maximisation test and therefore no classitinais
warranted under either Directive 67/548/EEC or@hé® Regulation (including the criteria defined e t2*
ATP).

RAC evaluation of skin sensitisation

Summary of the Dossier submitter’s proposal

In a study conducted with technical flonicamid in 40 male Guinea pigs, in line with the
guideline US-EPA OPPTS 870.2600, using the maximisation test method of Magnusson &
Kligman, a challenge test revealed that 2 out of 20 flonicamid treated animals showed
mild erythema at 24 and 48 h after challenge, and 2 out of 20 control animals showed
mild erythema at 48 h only. On the other hand, DNCB [ECHA Secretariat: presumably
2,4-Dinitrochlorobenzene used as a positive control] produced mild to intense erythema
in 9 out of 10 treated animals at 24 h and in 10 animals at 48 h, compared to a zero
incidence of positive reactions in the DNCB control group. The severe response induced
by DNCB demonstrates the acceptability/reliability of the study.

Considering that no specific effect is reported in humans, and that flonicamid induced a
mild erythema in 10% of the Guinea pigs being below the 30 % threshold for a Guinea
pig maximisation test, no classification is required for flonicamid under either CLP
(including the criteria defined in the 2"* ATP) or DSD.

Comments received during public consultation
No comments were received concerning skin sensitisation.
RAC Assessment and comparison with the classification criteria

The RAC agreed with the proposal of the dossier submitter that flonicamid does not have
skin sensitization properties and therefore should not be classified for this hazard class.

4.6.2 Respiratory sensitisation

4.6.2.1 Non-human information

No data

4.6.2.2 Human information

No data available
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4.7

Repeated dose toxicity

Table 18.Summary table of relevant repeated dose toxicity atlies

Method

Results

Remarks

Reference

28-d dietary (range finding study)
Wistar Rat

0, 50, 100, 500, 1000

5000 ppm (10000 ppm F only)

Equivalent to 0, 3.6, 7.5, 36.5, 74, 35

642 mg/kg bw/d

| bw gain / food intake,

Liver ; hypertrophy,t weight &

functional changes (both sexes);

Kidney: 1 weight, hyaline
3degeneration in males af.5mg/kg

bw/d

Histopathological
examination performed
on liver, kidney and
spleen only

Kuwahara (2002a)

Method B7

28-d capsule (range finding study) Death (1male at 50 mg/kg on day 2)Duration of treatment | Ridder (2001b)
Beagle Dog 50 mg/kg bw/d >> MTD was 28 or 35 d;

0, 2, 10, 20/50mg/kg/d number of animals:

OECD 409 2/sex/group; these

deviations did not
affect the outcome of
the study

90-d dietary toxicity

Wistar Rat

0, 50, 200, 1000,
2000ppm (M),

0, 200, 1000, 5000ppm (F)
OECD 408

Liver: hypertrophy, plasma
triglycerides, (both sexes),
weight (F)

Kidney: males: granular casts /
tubular basophiliaX1000ppm),
hyaline droplets deposition
(=200ppm) , NOAEL other effects
60 mg/kg bw/d; females:
vacuolation of renal tubular cells
(NOAEL 1000 ppm /72.3 mgKg
bw/d)

Kuwahara (2002b)

90-d dietary (range-finding study)
CD-1 Mouse

0, 100, 1000, 7000ppm

OECD 408

Liver : hypertrophy (M), splenic
extramedullary hematopoiesis at
1000ppm (M+F)

Changes in electrolyte homeostasi
and anemia (M+F; 7000ppm)
NOAEL 15.3 mg/kg bw/d

No ophthalmoscopy
performed; only liver,
kidneys and spleen

Swere weighed at
necropsy; only bone
marrow, liver, kidneys,
gross lesions and
spleen were subjected
to histopathological
evaluation

Ridder (2001c)

90-d capsule toxicity
Beagle Dog

0, 3, 8, 20mg/kg/d and
50mg/kg/d (F)

OECD 409

50 mg/kg bw/d > MTD: morbidity /]
renal tubular vacuolation at
50mg/kg/d (F only)

I thymus weight without
histological correlate in males at
20mg/kg bw/d considered non-
adverse effects

NOAEL 8mg/kg bw/d (M & F)

Ridder (2001a)

52-w capsule toxicity Mild anemia Ridder (2003b)
Beagle Dog | bw gain

0, 3, 8, 20 mg.kg/d NOAEL 8mg/kg bw/d (M & F)

OECD 452

28-d dermaltoxicity No effects Deviation in clinical Ridder (2001)
SD Rat chemistry analysis:

0, 20, 150, 1000mg/kg/d only female rats were

OECD 410 fasted from approx.

16-24h prior to blood
collection
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47.1 Non-human information

4.7.1.1 Repeated dosetoxicity: oral

Reference Kuwahara M. (2002a)

GLP: Yes

Guidelines 92/69/EEC (method B.7).

Deviations histopathological examination was performed garlikidney and spleen only

Groups of 6/sex Wistar rats (6-w old at start ofidg; mean bw: 146 g for males and 118 g for feg)alere
administered dietary concentrations of 0; 50 (malely); 100; 500; 1000; 5000 and 10 000 ppm (female
only) of flonicamid for 4 weeks. Two satellite groups of 2 male ralsof 5000ppm) were used for
immunohistochemical analyses.

Test diets were prepared every 4w during the treatmperiod; samples of each dose level were ardhfigse
homogeneity and test substance concentration; sanfigm the 50 and 10 000 ppm were analysed for tes
substance concentration after storage (14 d inemhkiir + 35 d in dark and cold container + 3 doam
temperature in dark and finally 15 d in animalsmdo

All rats from the main and satellite groups wersabed at least once daily for clinical signs ardktailed
clinical examination was performed at least ongecak. Bw were recorded pre-dose, weekly throughuat
study and at necropsy. Food consumption was meh8or@ consecutives days/week.

Urine analysis (specific gravity, glucose, ketorms;ult blood, pH, protein, urobilinogen) was cagriout on
all rats at w4. Hematology (Ht, Hb, RBC, MCV, MCMNICHC, PLT, total leukocytes counts) and blood
chemistry analyses (ALP, GOT, GPT, GGT, CPK, engat BUN, total protein, albumin, globulins, A/G
ratio, glucose, total cholesterol, triglyceridstatobilirubin, calcium, inorganic phosphorous, sodi
potassium, chloride) were performed on all ratdefmain groups after 28 d of treatment.

All main study rats were necropsied after 28 dreatment. A detaileghost mortem examination of major
organs and tissues was performed, selected orgaresweighed and samples of 18 major organs / 8Ssue
and gross lesions were preserved. Histopathologiaahinations were conducted on preserved kidhiegs,
and spleen from all rats.

The rats from satellite groups, used for immunaltiseémical determinations, were killed and subjedted
whole-body perfusion followed by a complete postriem gross examination. The kidneys were
immunostained with antibody agaims2-microglobulin ¢2uG) and examined microscopically.

The recovery rate of test substance in the 50 8r@D0 ppm test diets analysed for stability werea®@ 93%,
respectively. A good homogeneity was achieved aw/stby the coefficient of variation obtained whiwlas
within 5.8 % for each dose level. The mean achie@ttentrations of test substance in test diete wéhin
98-103% of the target concentrations (50; 98; 5M8;5; 5148 and 10 327 ppm for the 50; 100; 5000100
5000 and 10 000 ppm nominals levels, respectively).

No deaths occurred in any group and there wereeatnent-related clinical signs at any dose level.

1 batch n° 9809; purity: 98.7%

2 Brain* (cerebrum, cerebellum, pons and medullaijyitary ; thymus* ; thyroid with parathyroid; a&frals*; spleen*;
heart*; kidneys*; urinary bladder; testes*; epidiags; prostate; seminal vesicles; coagulating gltaodaries*; uterus
including cervix; vagina; liver*; gross lesions\{feighed organs).
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Bw loss occurred in females at 10 000 ppm and redbeedain occurred in males at 5000 ppm during the
first week of treatment. Although subsequent wedldygains in both sexes were comparable to ther@ont
groups, the group mean bw in the females were fagnily lower throughout the study and were
significantly lower in the males for the first 2 af treatment. No significant bw changes were seeother

group.

The food consumptionwas significantly reduced in females at 10 000 ppravl; w2 and w4 and also in
males at 5000 ppm during wl only. The food efficierin 10 000 ppm females was 17% lower than in
controls. The test substance intake during thenreat period was 0; 3.613; 7.47; 36.45; 73.8 an8.45
mg/kg bw/d for the males from the 0; 50; 100; 50000 and 5000 ppm groups, respectively and 0; 8.36;
41.24; 81.9; 372.6 and 642mg/kg bw/d for the femdtem the 0; 100; 500; 1000; 5000 and 10 000 ppm
groups, respectively.

Table 19. Group mean bw, food consumption and test substandetake

Group mean values

ppm 0 50 100 500 1000 5000 10000
Sex M F M M F M F M F M F F

Bw (9)

w-0 146 | 118 146| 146 11§ 146 11B 146 118 146 118 118
w-1 200 | 140| 200| 197 143 202 138 198 142 188~ 14017+
w-2 250 | 161| 250| 246] 165 252 157 246 167 236* 163361
w-3 290 | 177| 286| 282 179 292 174 2d4 184 374 179 =154
w-4 320 | 191| 310| 309 19§ 328 190 312 198 303 192 **169

Food consumption(g/rat/d)

w-1 159 | 11.5| 15.8 16.3 125 1641 118 16.2 11.9 .6*¥3| 9.9 5.3*
w-2 18.6 | 13.2| 18.9] 19.0 144 19,0 135 190 147 .018 13.5| 9.5*
w-3 20.1 | 13.6| 20.0f 20.0 14y 206 142 201 147 119 13.1 11.3
w-4 206 | 14.1| 20.0f 21.0 151 213 146 204 15.0 519 13.7| 11.5*
total 18.8 | 13.1| 18.7 19.1 14 193 135 189 14.17.6 12.6 9.4
Test substance intak€mg/kg/bw)

Main - - 3.613| 7.47| 8.36) 36.4p 41.24 73/8 819 3584 .8Y2642
group

Satellite - 357.3

*p<0.05*p<0.01

Urinalysis changeswere confined to slightly more acidic urine in mmlat 5000 ppm (pH range 6.0 - 8.0)
than in male controls (pH range 8.0 - 8.5); althotrgatment effects on the kideny were seen in sratlehis
dose level, the toxicological significance of thisidulated urine is unclear since all other uriaeameters
were comparable to the control values in both sexes
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There were some statistically significant changesédmatological parameters(increased PLT counts in
females at 10 000 ppm; reduced RBC and Ht in maties000 ppm) which would indicate some doubtful
anemic effect considering the absence of Hb chamdesther hematological parameters in all treageoups
were comparable to control values, except a siganitiincrease in the WBC of females at 1000 ppnighwis

to be considered as incidental because of the eabsdra dose-response effect.

There were also significant changeslood chemistry parametersindicating a treatment related effect on
the liver (increased GGT activity and reduced T@oemtration in females at 10 000 ppm; increaseal tot
cholesterol in females at 10 000 ppm and in boteseat 5000 ppm). Other significant changes dicembtbit

a clear dose response pattern or were seen inlosdx and should be considered as not relate@atment
(increased globulins and reduced A/G ratio in fasat 10 000 ppm; increased total proteins andvaibu
and reduced GPT in females at 5000 ppm; reducddv@ts in males at 5000 ppm).

Table 20. Selected group mean hematology and clinical chemigtvalues

Group mean values

ppm 0 50 100 500 1000 5000 10040

Sex M F M M F M F M F M F F

Hematological parameters

RBC 709 ] 683 719 7.04 712 7.08 690 6p6 6[80 6.728.78] 6.66
(10°%/mn?)
Ht (%) 40.5| 37.4] 4071 401 38D 397 383 400 37W0*| 37.1| 36.0

Hb (g/dL) 146| 13.9| 147 144 144 14{4 142 144391 140 14.1 13.6

PLT 1072 | 1070 1012 1073 1051 1118 1105 1067 1f122 113468 L 1253**
(10¥mn?)
WBC 102 | 6.8 102 105 6.5 112 7.6 104 8K 103 8176

(10°mm?)

Clinical chemistry parameters

GGT (U/L) 1 2 1 1 2 1 2 1 2 1 2 4**
Chol 54 50 52 52 48 53 45 56 56 651 61* 86*1
(mg/dL)

TG (mg/dL) | 155 99 138 158 97 144 91 138 103 104 52 45*

Alb (g/dL) 292 | 3.01] 2920 283 3.1y 29 298 2.88.04 213 | 3.21% 284

Glob (g/dL) | 3.12| 291 3.13 3.08 287 31 2.86 3/12.95| 3.09 2.97| 3.17%

A/G ratio 094 104/ 094 092 111 049 1.05 0J93.031 0.92 1.10f 0.90**

Ca (mg/dL) 10.6| 10.00 10.2r 10.2* 10.L 10 10.0 310.10.1| 10.1*| 10. 10.3

*p<0.05;*p<0.01

Gross-pathological examinationrevealed treatment-related liver enlargement lirfiemhales at 10 000 ppm
and in 2 rats of each sex at 5000 ppm; dark-colbveds were seen in 2 males of the 5000 ppm gr&age
coloured and enlarged kidneys were observed iaid63/6 males of the 5 000 ppm group, respectiéher
and kidney enlargement were also seen in the 2snadilthe satellite 5 000 ppm group. There were thero
treatment-related gross lesions at any dose level.
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There were significant changesamgan weightsat the 2 highest dose levels; the group mean atesahd
relative liver weights were significantly increasedfemales at 10 000 ppm and in both sexes ad ppon
and the absolute and relative kidney weights wageificantly increased in males at 5000 ppm. Female
10 000 ppm showed also significantly increasedtikeaspleen weight (but the absolute weight was not
significantly different from the controls and thewas no histopathological correlate) and signifilyan
reduced absolute and relative weights of the atkearad the ovary that could be related to reducedydin
and terminal bw.

Histopathological examinationrevealed treatment-related alterations in ther lige both sexes and kidneys
for males only: centrilobular hepatocyte hypertyppitcurred in all females at 10 000 ppm (graded as
moderate) and in 6/6 males and 4/6 females at F00 (graded as slight); increased hyaline droplet
formation in the proximal tubular cells occurredaihmale from groups treated at dose levels of g and
higher; the severity of this kidney change was detated, varying from slight at 100 ppm and 500
moderate at 1000 ppm and severe at 5000 ppm. Immginochemical staining of the kidneys from 2 cohtro
males and 2 males treated at 5000 ppm demonstifaadhe hyaline droplets deposited in the proximal
tubules reacted strongly t@uG-antibody, but the number of tubular cells reartiositively was higher in

the treated males. Granular casts seen in 2/6 na&alé900 ppm and 4/6 males at 5000 ppm also reacted
positively toa2uG-antibody.

Table 21. Pathological findings at necropsy

Group mean values

ppm 0 50 100 500 1000 5000 1000D
Sex M |F M M [F M |F M |F M |F F
Gross lesions

Liver

enlargment | 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 2/6 2/6 6/6*1
Dark color 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 2/6 0/6 0/6

Kidney
Pale color 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 5/6*1 0/6 0/6
Enlargement| 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 3/6 0/6 0/6

Pelvic 1/6 0/6 0/6 1/6 0/6 0/6 0/6 1/6 0/6 0/6 0/6 0/6
dilatation

Selected group mean organ weights

Liver

Abs.(g) 9.14 | 5.10| 8.87| 9.25 528 939 512 918 540 10)2586** | 7.25**
Rel. (%) 3.08 | 283 3.06] 323 285 314 289 319 289 3.483:28* | 4.45%
Kidney

Abs.(g) 205 | 1.27| 196| 1.99 1.31 2.1( 1.33 214 125 2.30%.33 1.21

Rel.(%) 0.69 | 0.71| 0.68| 0.70 0.70 0.7( 0.75 0.14 0p7
0.82** | 0.74 0.74

667 | 427 | 604 | 643| 441 676 439 661 435 67( 451 455

Spleen 023 | 024| 021] 023 024 023 045 043 O0pR3 044 250] 0.28*
Abs.(mg)

Rel. (%)

Histopathological findings

Liver

Hypertroph§ [ 0/6 | 0/6 | 0/6 | 0/6 | 0/6 | 0/6 | 0/6| 0/6| 0/6] 6/65 4l6*| 6f6*
Kidney

Hyaline 0/6 |0/6 | 0/6 | 3/6 | 0/6 | 6/6™ 0/6 | 6/6™ 0/6 | 6/6™| 0/6 0/6

droplet§
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Granular 0/6 0/6 0/6 0/6 0/6 0/6 0/6 2/6 0/6 4/6* 0/6 0/6
casts

*p < 0.05; ** p < 0.012 centrilobularincreased droplet deposition in proximal tubules

The major findings of the 28 d dietary administratof IKI-200 in rats were the treatment relatei@ef on

the liver of both sexes and on the kidney of mates;NOEL was 50 ppm in males and 1000 ppm in fegal
equivalent to dose levels of 3.6 and 81.9mg/kg bw/oh males and females, respectively; for males, t
NOEL is based on the occurrence of increased hgalinplet deposition in the kidneys at dose lezel®©0
ppm and reduced bw gain and food consumption, fiwectional changes, enlargement and hepatocellular
hypertrophy, and granular casts in the kidney$a0%pm; for females, the NOEL is based on the meoge

of liver functional changes, enlargement and heamlidar hypertrophy at 5000 ppm and additionally,
reduced weight gain and food consumption at 10p00.

Since there is evidence that the increased hydltiojglet formation in the kidneys is mediated by e rat-
specific proteinp2uglobulin, a relevant NOAEL in the male for all othedfects could be established as 1000
ppm, equivalent to a dose level of 73.8 mg/kg bw/d.

Reference Ridder W. E., Yoshida M. and Watson M. (2001b)

GLP: Yes

Guidelines OECD 409; US-EPA OPPTS 870.3150

Deviations the duration of treatment was 28 or 35 d anchtireber of animals used was 2/sex/group; these
2 deviations did not affect the outcome of the gt{renge-finding study).

Groups of 2/sex beagle dogs (approx. 5 months loid;range = 4.0-6.0 kg at start of treatment) were
administered orally (capsules) 0; 2; 10 and 50 h@flkg' bw IKI-200 technicdl for at least 35 consecutive
days. The capsule were prepared weekly and stoegapeox. 4°C.

Dogs were observed twice daily for morbidity/matyalnd once daily for clinical signs of toxicitylf after
dosing) and a detailed clinical examination wasfqrared once pre-test and then weekly throughout the
observation period. An ophthalmoscopic examinatieas performed on all animals pre-test and on all
survivors towards the end of the dosing period. \Bere recorded twice pre-dose, weekly throughout the
study and at necropsy. Food consumption was redataidy.

Hematology (Hb, Ht RBC, WBC, differential leukocytmunt, reticulocytes count, PLT, MCV, MCH,
MCHC), blood chemistry (BUN, creatinin, ALT, AST,LR, total bilirubin, total protein, albumin, gluas
sodium, potassium, calcium, chloride, inorganicggtmrous, CK, total cholesterol, TG, GGT, globyliA&s
ratio) and urinalysis (volume, specific gravity,catt blood, protein, pH, bilirubin, ketones, gluepsitrites,
urobilinogen, color and appearance, microscopicrngxation of the sediment) were performed on alhwis
pre-test and towards the end of the treatment gherio

All decedent and surviving dogs were subjectedecropsy and detailgobst mortem examination of major
organs and tissues was carried out. Selected ongares weighed from animals killed at terminatiord an
samples of major organs and tissues and all gesssnis were preserveftom all dogs. All preserved tissues
from animals treated at 0 or 20/50 mg/kg bw/d wemeessed and examined by light microscopy.

1 Since 1 male died after 1 dose of 50mg/kg bw/d, droup was taken off dose for 6 d and treatmesstaged at
20mg/kg bw/d; consequently, this group received @iy doses

2 patch n° 9809; purity: 98.7%

3 adrenals*, bone & bone marrow, brain*, ear, esgpbaeyes with optic nerve, duodenum, jejunum,nilegecum,
colon, heart* with aorta, kidneys*, gallbladdemytax, liver*, lungs*, lymph nodes (cervical and reegeric), mammary
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One male dog treated at 50 mg/kg bvdetd on the day following the first dose (histopathabad
examination of this dog showed unspecific changedaci of agonal hemorrhage in the brain andapiord,
splenic contraction, and congestion of the lungs gastric mucosa). All other dogs survived thetinest
period at dose levels up to 20mg/kg bw/d.

Treatment-relatectlinical _signs occurred in both males receiving 1 dose of 50mdikgd, including
vomiting, few or no feces, decreased activity, egose salivation, and isolated occurrences of ledmbu
breathing, increased heart rate, ataxia, and adattgupils. Isolated occurrences of vomiting @sourred in
some dogs of both sexes at 10 or 20mg/kg bw/d,ware not likely to be related to treatment because
vomiting is a common response to oral administratiodogs. No treatment-related clinical signs ol at
2mg/kg bw/d and there were no treatment-relatedhapimological findings at any dose level.

Bw gain andfood consumptionwere unaffected by treatment at all dose levelerd were no treatment-
related effects at any dose level dematology, clinical chemistry and urinalysis parameters. All
hematology and clinical chemistry values at alletes/els were within normal limits. Although thesere
occasional outlying urinalysis parameters, thers m@apattern suggestive of a treatment-relatedteffe

There were no treatment-relatggioss findings or organ weight changes at necropsy. With respect
significant changes inorgan weights there were lower testis weights at 10mg/kg bwidreased pituitary
weights of males at 2mg/kg bw/d and lower thymuggtus of females at 10mg/kg bw/d. All these changes
should be considered as incidental because of lleenae of any dose response pattern and histologica
corroborates. There were no treatment-relatstbpathological changesn animals treated at 20mg/kg bw/d.
Spontaneous lesions and incidental findings ocduine both control and treated animals at essewtiall
comparable incidences. All histopathological alieres were of the type commonly seen in beagle ¢fugé

of chronic active inflammation in the liver, minézation within the collecting tubules of the kidnand foci

of minimal interstitial inflammation of the lung).

Table 22. Bw and selected absolute and relatifeorgan weights

Group mean values
Dose level| O 2 10 50/20
(mg.kg
bw/d)
M | F M |F M |F M |F
Body Weight (kg)
Pre-test 5.18 4.78 5.10 4.23 5.03 4.63 5.60 5.18
w-3 6.48 5.85 6.63 4.95 6.05 4.45 5.70 6.15
w-5
Organ weights
Testes
(9) 4.316 4.593 2.352* 3.300
(g/kg bw) 0.673 0.685 0.382** 0.569
Pituitary
(9) 0.044 0.047 0.054* | 0.048 0.043 0.044 0.047 0.044
(9/kg bw) 0.0068 | 0.0080 | 0.0080| 0.0092] 0.007(¢ 0.0078  0.0081 007G.
Thymus
(9) 10.227 | 11.264 | 9.882 8.822 9.382 6.500f  6.942 11.175
(9/kg bw) 1.559 0.1901 | 1.475 1.702 1.519 1.158 1.197 1.929

gland, nose, pancreas, peripheral nerve (scigityrynx, pituitary gland*, testes*, epididymes*optate*, ovaries*,
uterus*, cervix, vagina, salivary glands (submaatib, skeletal muscles (biceps femoris), skinnapcord (cervical,
midthoracic & lumbar), spleen*, stomach, tongueynths*, thyroid with parathyroid glands*, tracheainary bladder,
all gross lesions. [* weighed ]
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| *p <0.05; *p < 0.017 relative to bw |

No treatment related effects were seen in beagls dalowing 28 d - oral administration of flonicam
except unspecific signs of toxicity at the highdsse level (50mg/kg bw/d) which clearly exceedee th
maximum tolerated dose level. The NOEL in this gtisd20mg/kg bw/d, based on the absence of uneqaivo
treatment-related effects.

Reference Kuwahara M. (2002b)
GLP: Yes
Guidelines OECD 408; US-EPA OPPTS 870.3100; JMAFF, 59 NouSa4200 (1985).

Groups of 12/sex Wistar rats (6w old; bw = 123-13® males and 100-109 g in females at start oindds
were given dietary concentratidnsf 0; 50 (males only); 200; 1000; 2000 (males prdy 5000 ppm of
flonicamid for 13 consecutive weeks.

Test diets were prepared every 4 w during thertreat period; the stability of diets containing 5016 000
ppm flonicamid was confirmed in the preliminary 28tldy; chemical analysis for homogeneity and
concentrations of flonicamid in diets were carroed by HPLC analysis for each dose level on samalesn
from the first and last diet batches; the concéiotma in randomly selected preprations (1000 ppetsdi
prepared on all other occasions) were also analyged during the study period to ensure that pregperage
procedures were achieved.

All rats were observed at least twice daily for tabty/morbidity and once daily for clinical sigremd a
detailed clinical examination, including scored aftvations in the home cage and a standard arera, wa
performed at least once a week; observations artiural performance were performed on all animailsng)

w12 (motor activity which was measured quantitdyiier 1h in 6 / 10 minute intervals using an autded
activity recording system; grip strength which wasasured using a strain gauge and sensorimotanssp

i.e. approach response, auditory response, touspomee, tail-pinch response and righting reflexewer
evaluated semi-quantitatively using a scoring sykté@phthalmoscopic examinations were performeadlbn
rats pre-dose and on all controls and high dosg(@®2000 or 5000 ppm) in w13.

Bw were recorded pre-dose, weekly throughout thdysaind at necropsy. Food consumption was measured
for 4 consecutives days/week. Hematology (Ht, HBCRMCV, MCH, MCHC, PLT, total and differential
leukocytes counts, reticulocytes count), blood dsesn(ALP, GOT, GPT, GGT, CPK, creatinin, BUN, dabt
protein, albumin, globulins, A/G ratio, glucose talocholesterol, triglycerids, total bilirubin, cam,
inorganic phosphorous, sodium, potassium, chlorad®) urine analyses (specific gravity, glucoseoikes,
occult blood, pH, protein, urobilinogen, volume ampbearance, sediment) were performed on all agimal
during w13.

All rats were subjected to necropsy after 13w efatment. A detaileghost mortem examination of major
organs and tissues was performed, selected orgamsweighed and samples of major organs / tidsares

1 The dose levels were selected from the results2@-day dietary study in the rat (Kuwahara, M., 280report no. IET 98-0140), in
which the NOEL was 50ppm in males and 1000ppmrmefes.

2 patch n° 9808 ; purity = 98.7%

3 Brain* (cerebrum, cerebellum, pons and medullpipa cord (cervical, thoracic and lumbar), sciat@rve, pituitary
gland, thymus*, thyroid with parathyroid glandsirenals*, spleen*, bone with bone marrow, lymple® (cervical
and mesenteric), heart* with aorta, salivary glatelsomaxillar & sublingual), esophagus, stomaclerti, pancreas,
duodenum, jejunum, ileum, cecum, colon, rectum, ryrrg larynx, lungs kidneys*, urinary bladder, tst

epididymes*, prostate, seminal vesicles, coagudatitands, ovaries*, uterus*, cervix, vagina, eyidarderian gland,
skeletal muscle, skin, mammary gland, all grosetes [* weighed ]
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gross lesions were preserved. Sections of allas$tom all animals were examined by light micrgsco
Additional sections of kidneys from 2 control feemland 2 females treated at 5000 ppm stained with P
and oil red O were also examined microscopically.

A good homogeneity was achieved as shown by thficieat of variation obtained which was within 242
for each dose level. The mean achieved concenigtibtest substance in test diets checked athdsiast
preparation were within 100-103% of the target emiations (50; 203; 1027; 2034 and 5047 ppm fersb

200; 1000; 2000 and 5000 ppm nominals levels, rtis@dy); proper storage procedures were achieirzbs
samples taken from the 1000 ppm diets at tharl ¥ preparation were 10% of the target concentration.

No deathsoccurred in any group of either sex and there wahg minorclinical signsin all groups including
controls. Although increased or decreased groomiaduced micturition and red peri-ocular adhesions
occurred in some treated groups at higher incidémae in the controls, the observations are consitirot to
be treatment-related because they occurred on arasion only or showed no dose-relationship. Tiere
no treatment-related effects at any dose level otomactivity, fore-limb and hind-limb grip strefgand the
sensorimotor reflexes examined; although statitisagnificant lower motor activity occurred inrfeales at
5000 ppm during 2 of the 10-min. test interval® thverall activity for the 60-min. test period wast
significantly different from the control activityhe same was true for the 1000 ppm males whichb@gHia
significantly decreased motor activity counts at di® min. interval and a significantly increasedtano
activity at another 10 min. interval. The quanivatgrip strength and the scores for all sensommaogflex
tests of both sexes at all dose levels were corbfmta and not significantly different from the ¢t values.
There were no treatment-related ophthalmologicalifigs in 2000 ppm males and in the 5000 ppm fegnale

Table 24. Summary of motor activity measurements at 12w of gatment

Group | Sex Mean beam count for 12 animals/group at:
(ppm) 1-10min 11-20min | 21-30min | 31-40min | 41-50min | 51- 1-60min
60min
0 Male 2583+170 | 1385518 | 37@471 10@¢:224 477 163198 | 46461298
50 2423186 | 1273495 | 15%145 6266 3628 173192 | 4128595
200 2551177 | 158&584 | 551486 168322 144234 304483 | 530%1663
1000 2402138 | 1382+442 | 472366 328478* | 22234 17&141 | 49841244
*
2000 2509176 | 1279337 | 356285 202258 149196 123262 | 4625702
0 Female | 2376t181 | 1855226 | 1324410 | 80@452 477501 334366 | 716&997
200 2321262 | 1713317 | 105#589 | 453444 194363 433359 | 61791382
1000 2315207 | 155%317 | 693539* | 26#303* | 155361 279341 | 526@1201*
*
5000 2425215 | 1503360 | 798t520* | 592546 372468 40@344 | 609@1669
*
*p <0.05; * p<0.01

Bw gain of all treated rats was comparable to thatamitrols for both sexes. Theean food consumption
was significantly reduced in the 2000 ppm malesnduw-10 and w-11 and in the 5000 ppm females at wl
w4, w8, wl0, wll and wl3, the overall mean foodscmnption in these groups throughout the treatment
period was 6% and 11.0% lower than that of the rotmitrespectively. In the 1000 ppm females, thmdfo
consumption was only reduced at wl3. Blerage test substance intakeas 3.079; 12.11; 60.0 and 119.4
mg/kg bw/d in males of the 50; 200; 1000 and 208® groups, respectively and 14.52; 72.3 and 340Kagng
bw/d in females of the 200; 1000 and 5000 ppm gspotgspectively.

No significant changes were seendirnalysis parameters in any group of either sex. The ontyBaant
changes inhematological parameterswere seen in the 5000 ppm females, which exhibigzticed Ht
(3.4%) and increased (2.4%) MCHC and were therefure considered of toxicological significance.
Statistically significant changes clinical chemistry parameters included reduced triglyceride concgaoirs
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and decreased GPT activities in the high dose nfat30 ppm) and females (5000 ppm) and decreas&d CP
was in males at 2000 ppm.

Table 25. Selected group mean clinical chemistry findings

Group mean plasma values

Ppm 0 50 200 1000 2000 5000
Sex M F M M F M F M F
Trig 175£33 | 8817 17%42 | 16125 | 9#25 14922 | 7915 14@24* | 52¢7*
(mg/dL)

GPT 39+4 32t4 46+£30 4H3 313 36:5 34 34t4* 28+4*
(UL

CPK 134+30 | 10516 | 12&14 | 12522 | 10418 | 13824 | 9917 11#15* | 9919
(UL

*p <0.05; *p<0.01

The only significant finding afjross pathological examinationwvas the increased incidence (11/12) of pale
kidneys in the 2000 ppm males. Statistically sigaifit increases in both absolute and relatngans weights
were seen for the liver of the high dose femal@)@5ppm) and the kidney of the 1000 and 2000 pphesna
and of the 5000 ppm females.

Histopathological examination showed slight to nrat centrilobular hepatocellular hypertrophy ihhedh

dose males (2000 ppm) males and females (5000 ppoh)slight to moderate tubular basophilic change,
granular casts in dilated tubules and hyaline @togi¢position in proximal tubular cells in the kegs of 1000

and 2000 ppm males. Hyaline droplet deposition atsmrred in males at 200 ppm but was not accorepani
by the degenerative kidney changes seen at highes tbvels. The changes at 1000 and 2000 ppm are
suggestive obti2uglobulin-mediated nephropathy. These kidney ali@natwere not seen in females at any
dose level but all 5000 ppm females exhibited shibeygoplasmic vacuolation of the proximal tubulefls

The vacuoles stained negative for glycogen and fat.

Table 26. Selected group mean organ weights and incidence of
histopathological changes

Group mean values

Ppm 0 50 200 1000 2000 5000

Sex M |F M M | F M | F M F

Organ weights

Liver

Abs. (g) 11.28[ 580 |10.73 |11.56 | 587 [11.36 |[563 |10.21 |6.53
+0.58| +0.58 | +1.58 | +0.67 | +0.47 | +0.77 | +0.38 | +0.85 | +0.56**

Rel (%) 269 (239 |269 [277 [238 |272 2.42 |2.80 2.84
+0.11| +0.13 | £0.24 | +0.14 | +0.10 | +0.09 | +0.08 | +0.11 | +0.15**

Kidney

Abs. (mg) 2435 | 1501 | 2647 | 2554 | 1538 | 2678 1447 | 2793 1613
+150 | +131 | 265 | +173 | +127 | +171* | +88 | +202** | +97*

Rel (%) 058 (062 |062 [061 |062 |064 0.62 |0.70 0.70

+0.03| +0.03 | +0.04 | +0.04 | £0.04 | +0.05** | £0.04 | +0.02** | +£0.05**

Histopathological changes

Liver

Centrilobularhypertrophy 0 0 0 0 0 0 0 12** 12**
Kidneys

Tubular basophilia 0 0 0 0 0 11** 0 12**
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Granular casfs 0 0 0 0 5* 0 12%* 0
Hyaline droplet’ 0 0 0 g+ 0 12 0 12%* 0
Cytoplasmic 0 0 0 0 0 0 0 0 12**
vacuolatiofi

*p < 0.05; ** p < 0.012deposition in proximal tubular cell$in proximal tubular cellstin dilated tubules

The male showed the occurrence of increased hyadlioplet deposition in the kidneys at dose lewels
200ppm, granular casts and tubular basophiliagrkiineys at dose levels af 1000 ppm, and reduced food
consumption, reduced plasma triglyceride concentraind hepatocellular hypertrophy at 2000 ppnthia
respect the NOAEL for males would be 50 ppm i.&.rBg/kg bw. However, since there is evidence that t
increased hyaline droplet formation and associdegenerative changes in the kidneys are mediatetdeby
male rat-specific proteim2pglobulin, a relevant NOAEL in the male for all othedfects could be established
as 1000 ppm, equivalent to a dose level of 60.0gngii/d.

The NOAEL in females was 1000 ppm, equivalent ttose level of 72.3mg/kg bw/d (occurrence of reduced
food consumption, reduced plasma triglyceride cotreéion, liver enlargement, hepatocellular hy gty
and cytoplasmic vacuolation of renal tubular cati000 ppm).

Reference Ridder W. E., Yoshida M. and Watson M. (2001c)

GLP: Yes

Guidelines OECD408; US EPA OPPTS 870.31

Deviations Since the study was a dose range-finding studg farther carcinogenicity study, no
ophthalmoscopy was performed, only liver, kidnergd apleen were weighed at necropsy and only bone
marrow, liver, kidneys, gross lesions and spleerewsabjected to histopathological evaluation.

Groups of 10/sex Swiss-derived mice (Crl:CD{ICR) BR strain; 7w old & bw range = 20 — 36 g &rsof
dosing) were administered dietary concentration8; df00; 1000 and 7000 ppm of IKI-200 technidar 13
consecutive w.

Test diets were prepared weekly and stored inregeghtor; chemical analysis by HPLC for homogeneias
carried out pre-test on the lowest (100 ppm) amthdst (7000 ppm) concentrations test batches;lisfedut
room temperature and at approx. 5°C was checkdtleosame tests batches as for homogeneity anaalso
samples placed in animal room or in a refrigerdtwr4; 4 and 14 days; achieved concentrations were
determined on duplicate samples collected from &astidiet used during wl; w4; w8 and w13.

All mice were observed twice daily for morbidity/nality and once daily for clinical signs of toxigi and a
detailed clinical examination was performed weekisoughout the observation period. Bw were recorded
pre-dose, weekly throughout the study and at nsgtdpood consumption was recorded weekly. Hemayolog
(Hb, Ht RBC, WBC, differential leucocytes count, RIMCV, MCH, MCHC), blood chemistry (ALT, AST,
albumin, total protein, globulins, A/G ratio, crigdh, BUN, total bilirubin, glucose, total cholesbl, sodium,
potassium, calcium, chloride, inorganic phosphoyetese performed on all mice at termination.

All mice were necropsied after 13w (except 1 higkalfemale which escaped and was then sacrifice@)at
and a detailegpost mortem examination of major organs and tissues was peddr liver / gall bladder,

1 patch n°. 9809; purity = 98.7%
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kidneys and spleen were weighed and samples ofrmajans / tissuésand gross lesions were preserved.
Sections of bone marrow, liver, spleen and gros®hs from all animals, and kidneys from all anisnal

treated at 0 or 7000 ppm were examined by lightaswopy.

A good homogeneity was achieved as shown by th#ficieat of variation from 3 analyses of the 10Qdan
7000 ppm tests batches (0.88-1.17%). Diets fromdivest and highest concentrations (100 or 7000)g@m
flonicamid technical were found to be stable atmdemperature and at %5 for at least 14 d, at which time
92.9 - 98.7% nominal concentrations remained, amdy.

No deaths occurred at any dose level during the study, extefgmale that escaped and was killed in w2.
There were no treatment-relatekhical findings at any dose level, although 1 to 3 mice in allemia¢ated
and control groups showed masses in the lower aipabrmegion which were confirmed at necropsy as

preputial gland enlargement.

There was a treatment-related decreasbwingain in both sexes treated at 7000 ppm, with som&s
showing weight loss during the first 4 w of treaiydow gain was unaffected by treatment at up @04fpm.

Table 27. Group mean bw and cumulative bw gain at selected iarvals

Group ppm | O 100 1000 7000

Sex M | F M | F M | F M | F
Mean bw (g)

wl 29.6:.2.0 | 23.40.8 | 30.43.3 | 23.21.5 | 30.¥1.9 | 23.31.7 | 30.32.1 | 24.¢1.2
w13 38.32.8 | 31.22.9 | 38.43.5 | 30.44.0 | 39.%1.9 | 31.23.1 | 35.95.4 | 29.¥1.6
Mean bw gairf

wl 1.3+0.8 1.2:0.8 1.41.0 0.32.0 1.61.4 |0.209 |-0.824 |0.G¢1.6
w5 5.000.8 | 4.31.3 |[4.51.2 3.82.7 5228 |4.609 |0.854* |1.a24*
w7 6.3+0.7 5.31.3 5.815 5.33.2 6.62.9 |5.60.7 2.95.1 3.x1.7
w13 8.7+1.7 7.824 |8.G1.6 7.24.0 9.G:2.8 7.%18 |5.66.2 5.225
*p < 0.05; ** p < 0.017bw compared to bw at w -1

Food consumption at 7000 ppm was reduced in both sexes throughmittreatment period, but the
differences from the controls were statisticallgnsiicant only in females during w 3 - 7. The oJderaean
food consumption in males and females at 7000 pp vl and 6.7% lower than the controls, respdgtive
The mean daily intakesof flonicamid were 0; 15.2% 1.63; 153.9+ 18.3 and 1062 106mg/kg bw/d in
males and 0, 20.2 1.62; 191.5+ 20.5 and 124& 135 mg/kg bw/d in females of the 0; 100; 1000 @ad0
ppm groups, respectively.

The hematological investigatiors showed a treatment-related anemia in both séx&308 ppm (significant
reduction of RBC, Hb, Ht together with significantrease of MCV, MCH and reticulocyte counts. Ré&dte
counts were also slightly, but significantly in malat 7000 ppm. No changes in hematological pasmet
were seen in either sex at lower dose levels (T2hle

Significant changes inlinical chemistry parametersalso occurred only at the highest dose level:eiased
creatinine and total bilirubin concentrations irttbeexes (statistical significance only for malesyreased
mean glucose concentrations in both sexes (stafistignificance only for females); elevated sodiand
chloride and reduced potassium concentrationstim $&xes (statistical significance only in males).

1 adrenals, bone (femur), bone marrow (sternum)inbesophagus, eyes, duodenum, jejunum, ileum,nsecolon,

rectum, heart thoracic with aorta, kidneys*, liwgith gallbladder*, lungs, lymph nodes (cervical amesenteric),
pancreas, pituitary gland, testes, epididymes,ta®sseminal vesicles, ovaries, uterus, cervigjing salivary glands
(mandibular), skeletal muscles with sciatic nesidan, spinal cord (cervical, midthoracic & lumbaspleen*, stomach,
thymus, thyroid with parathyroid glands, tracha@ary bladder, all gross lesions. [* weighed ]



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

Table 28. Selected group mean hematological and clinical chestry values

after 13 w

Parameter | Males Females

0 100 1000 7000 0 100 1000 7000
MetHb 1.51 2.22 1.40 2.38 2.02 1.95 2.49 2.27
(%HDb) +0.91 +0.76 +0.86 +0.82 +0.60 +0.40 +1.91 0.52+
RBC 8.92 8.73 9.16 6.86 8.76 9.01 8.80 7.14
(10%/mm3) +0.72 +0.67 +0.81 +0.66** +1.06 +0.63 +0.63 +0.49**
Hb (g/dL) 14.43 14.52 15.03 12.87 14.86 15.33 15.04 13.43

+1.00 +1.05 +0.84 +1.27** +1.58 +0.66 +0.80 +0.56**
Hematocrit | 42.91 42.41 43.92 37.8 43.0 44.48 43.50 39.1
(%) +3.72 +2.81 +3.76 +2.54** +5.16 +2.77 +2.67 +1.59*
MCV 48.10 48.64 47.95 55.37 49.10 49.36 49.97 54.93
(um?®) +2.10 +1.27 +1.00 +3.03** +1013 +1.09 +0.83 +2.67**
MCH (pg) 16.20 16.64 16.44 18.79 17.00 17.04 17.10 18.87

+0.70 +0.45 +0.74 +0.93** +0.65 +0.76 +0.89 +1.00**
MCHC 33.68 34.23 34.30 33.97 34.63 34.50 34.62 34.36
(%) +0.75 +0.78 +1.25 +1.50 +1.18 +1.28 +1.38 +0.56
Platelets 1163 1090 1176 1013 952 1036 1090 1030
(10¥mm3) +399 +168 +140 +122* +348 +61 +166 +152
Reticulocyt | 1.51+ 2.06 2.40 7.71 1.98 2.70 2.58 7.26
es (%) 0.65 +0.69 +0.73 +9.87** +0.81 +1.22 +1.17 +5.86**
Creatinine | 0.460 0.456 0.480 0.560 0.478 0.470 0.460 0.533
(mg/dL) +0.097 +0.073 +0.063 +0.052* +0.083 +0.067 | £0.052 +0.071
T. bilirubin | 0.300 0.322 0.290 0.450 0.320 0.290 0.310 0.411
(mg/dL) +0.047 +0.044 +0.074 +0.085** | +£0.079 +0.057 | +0.099 +0.162
Glucose 138.8 141.0 145.1 197.6 147.8 147.3 155.0 183.6
(mg/dL) +23.2 +13.4 +23.0 +61.2 +23.2 +14.7 +18.6 +26.0%*
Sodium 166.6 166.0 167.1 176.0 169.9 167.0 172.1 175.3
(mEg/L) +3.4 4.4 +3.3 +3.5%* +4.0 5.2 +8.7 +4.9
Potassium | 6.020 6.456 6.170 5.070 5.689 5.660 5.430 4,90
(mEg/L) +0.516 +0.754 +0.793 +0.698* +1.111 +0.729 | +0.767 +0.711
Chloride 110.4 110.8 111.6 115.0 111.8 112.6 113.5 116.1
(mEg/L) +1.3 2.1 +1.6 +3.4*%* +4.2 +3.6 +2.5 +3.0
*p <0.05; *p<0.01

There were no treatment-relatgubss lesionsat necropsy in any treated group; the most comfimaiing in
males were the incidences of enlarged preputialdglan male groups, noted clinically as massekéardwer
abdominal region (1; 2; 0 and 2, in order of ascandose level) and the most common finding in flesa
were the incidences of ovarian cysts and enlargwiethie uterus and horns without dose responserpatt

The absolute and relativizer and spleen weightsof both sexes at 7000 ppm were significantly inses
(increased spleen weights considered to be assdaath the observed anemic changes).

Treatment-relatetlistopathological changesoccurred in the liver, spleen and bone marrowath Isexes at
7000 ppm, in the liver and spleen of the 1000 ppafesitreated and in the spleen of the 1000 ppmlésma
Hepatocellular hypertrophy occurred in all animatis’000 ppm (graded as minimal to slight and cateel
with the increased liver weight at this dose levat)d in 3 males at 1000 ppm (graded minimal).
Hypocellularity (graded as minimal to slight) amtreased pigment deposition occurred in the bormeoma
of a majority of rats of both sexes at 7000 ppnyohicreased incidences of minimal to moderatelyese
extramedullary hematopoiesis occurred in both sévezged at 1000 or 7000 ppm (changes consistaht wi
treatment related anemia and hemosiderin depaogithdm treatment-related histopathological changesew
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seen the kidneys at 7000 ppm so that there wetdshopathological correlates for the observed gkarin
electrolyte homeostasis and plasma creatinine cwrat®ns at 7000 ppm.

Table 29. Selected group mean absolute & relative organ weighand
histopathological alterations after 13w

Organ / finding Incidence of treatment-related histopathological d@krations
Males treated at (ppm): Females treated at (ppm):
0 100 1000 7000 0 100 1000 7000

Organs weights

Liver
Abs. weight (g) 2.021 2.018 2.172 2.449*%  1.640 1.501 1.670 1.831
Rel. weight (%) 5.298 5.257 5.561 6.843*% 5.317 4.953 5.408 6.410**

Spleen
Abs. weight (g) 0.112 0.087 0.109 0.164* 0.110 0.108 0.114 0.178**
Rel. weight (%) 0.293 0.227 0.280 0.466*4 0.356 0.356 0.370 0.621**

Kidneys
Abs. Weight (g) 0.590 0.632 0.66 0.607 0.452 0.401 0.404 0.392
Rel. weight (%) 1.547 1.643 1.667 1.715 1.384 1.346 1.32] 1.37

—~

Bone marrow:

- no. examined 10 10 10 10 10 10 10 10
- hypocellularity 0 0 0 8 0 0 0 6
- increased pigment O 0 0 7 0 0 0 5
Liver:

- no. examined 10 10 10 10 10 10 10 10
- hypertrophy 0 0 3 10 0 0 0 10
Spleen:

- no. examined 10 10 10 10 10 10 10 10
- inc. hematopoiesis 2 2 5 10 3 4 7 10
- increased pigment 0 0 0 10 0 0 0 10

*p < 0.05; ** p < 0.01%including gall bladder

In mice given 0; 100; 1000 or 7000 ppm in diet I8w, the NOEL was 100 ppm for both sexes equivdtent
dose levels of 15.3 and 20.1mg/kg bw/d in males f@miales, respectively, based on the occurrence of
hepatocellular hypertrophy in males and increapéeh& extramedullary hematopoiesis in both sexd©@0
ppm, and additionally changes in electrolyte hortesis and anemia with histopathological sequela®oth
sexes and hepatocellular hypertrophy in femal@®@® ppm.

Reference Ridder W. E. and Watson M. (2001a)
GLP: Yes
Guidelines OECD 409; US-EPA OPPTS 870.3150

Groups of 4/sex beagle dogs (approx. 6 months loid;range: 4.7 - 7.6 kg at start of dosing) were
administered orally (capsules) 0; 3; 8 and 20 mgpked" of flonicamid technicélfor at least 90 consecutive
days; in addition, a group of 4 females was givemig/kg bw/d of the test substance for 90 days.

1 The dose levels were selected from the resulthe®R8-day study on dogs (Ridder (2001a), repar0f0871-1) in
which a dose level of 50mg/kg bw/day clearly exegkthe MTD and the NOEL was 20 mg/kg bw/d.

2 patch n° 9809; purity : 98.7%
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Dogs were observed twice daily for morbidity/mdttabnd once daily for clinical signs of toxicitiLlf after
dosing), and a detailed clinical examination wagqumed once pre-test and then weekly throughoeat th
observation period. An ophthalmoscopic examinatieas performed on all animals pre-test and on all
survivors at end of the dosing period. Bw were réed twice pre-dose, weekly throughout the study @tn
necropsy. Food consumption was recorded daily dupire-test and test period. Hematology (Hb, Ht RBC,
WBC, differential leukocyte count, reticulocytesuod, PLT, MCV, MCH, MCHC), blood chemistry (BUN,
creatinin, ALT, AST, ALP, total bilirubin, total ptein, albumin, glucose, sodium, potassium, calcium
chloride, inorganic phosphorous, CK, total choledteTG, GGT, globulins, A/G ratio) and urinalysis
(volume, specific gravity, occult blood, proteir pbilirubin, ketones, glucose, nitrites, urobilgem, color
and appearance, microscopic examination of theresd) were performed on all animals pre-test, atwwé
and prior to termination.

All decedent and surviving dogs were subjectederopsy and detailggbst mortem examination of major
organs and tissues was carried out. Selected ovgemesweighed and samples of major organs andegsazuod
all gross lesions were preservémm all dogs. All preserved tissues from animedsted at 0; 20 or 50mg/kg
bw/d were processed and examined by light microscop

One female treated at 50mg/kg bw/d was killed oh f@dlowing severe anorexia, vomiting, ataxia, éased
activity, diarrhoea and bw loss. All other animsigvived for the duration of the study, but a further feeal
treated at 50mg/kg bw/d, that also showed vomitamprexia, bw loss and isolated occurrences ofaatnd
tremors, was taken off dose for an unspecifiedogesind made a full recovery from weight loss anarexia.

Treatment-relatedlinical signs at lower dose levels were confined to episodesoofiting in dogs given
20mg/kg bw/d. One male and one female at 20mg/kfd adso displayed ataxia on 2 and 1 occasions,
respectively. There were no treatment-related @mblogical findings at any dose level

Females at the 50mg/kg bw/d exhibited significhwt loss for the first 5 - 10 w of dosing, and bw gain
occurred thereafter when supplemental food wasigedy however, the overall bw gain was reduced by
66.8% compared with that of controls. Transiertt Er$s marked bw loss occurred in both sexes ag2@n
bw/d (cumulative bw changes were significantly eliént from controls in males for wl- w3 and in féssa
for wh; overall bw gains were 27.7 and 51.9% lowean that of control males and females, respegiivel
Only a minimal and transient bw loss occurred ithlgexes at 8mg/kg bw/d during wll. The bw gains o
both sexes at 3mg/kg bw/d were not significantffedent from the controls throughout the treatnseriod.

Thefood consumptionwas significantly reduced in females at 50 mg/Mgdoduring w3-w9 and at 20mg/kg
bw/d during w5 and w7; the food consumption of read¢ 20mg/kg bw/d and of both sexes at lower dose
levels was not significantly different from thataintrols.

Table 30. Group mean cumulative bw gain and food consumptiolat selected

intervals
Group 0 mg/kg /d 3 mg/kg /d 8 mg/kg /d 20 mg/kg /d 50
mg/kg
d
M | F M | F M | F M | F F
mean bw gain (kg) after
w-1 023 [ o001 | o011 | 006 | -002| -016]| -0.25% -0.18] 0.33*

1 adrenals*, bone & bone marrow, brain*(includinget®um, cerebellum,and medulla/pons), ear, esophagyes,
duodenum, jejunum, ileum, cecum, colon, heart* waithita, kidneys*, gallbladder, larynx, liver*, lustg lymph nodes
(cervical and mesenteric), mammary gland, nosegrpas, peripheral nerve (sciatic), pharynx, pityigland*, testes*,
epididymes*, prostate*, ovaries*, uterus*, cervwggina, salivary glands (submandibular), skeletascetes, skin, spinal
cord (cervical, midthoracic & lumbar), spleen*, stach, tongue, thymus*, thyroid with parathyroid rgla*, trachea,
urinary bladder, all gross lesions. [* weighed ]
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w-2 0.45 0.28 0.43 0.10 0.10 0.04 -0.08% -0.08 66.3
w-4 1.00 0.64 1.05 0.51 0.64 0.20 0.50 -0.04 -0145
w-8 1.83 1.03 1.93 0.93 1.36 0.61 1.09 0.18 -0.12
w-13 2.71 1.85 2.98 1.70 2.2 1.48 1.96 0.89 0.80
Mean food consumptidr{g/day) during:

wl 209.6 197.2 226.1 196.5 208.0 212.0 199.7 215.2210.4
w3 247.5 188.7 229.2 188.9 183.4 174.2 156.9 169.)0151.4
w5 276.5 217.4 258.6 200.5 228.8 201.4 208.0 178.5149.3*
w7 265.2 242 .4 276.1 229.4 250.9 226.9 239.2 ¥99.1154.8**
w9 286.2 257.3 264.6 220.4 252.6 215.6 247.4 ¥87.0148.3**
wll 321.9 275.4 293.3 227.5 256.3 248.9 252.0 217/5172.4**
w13 273.8 289.1 297.5 247.5 247 .4 240.8 262.7 207/1244.0
*p < 0.05; ** p < 0.01;° mean of means

Treatment-relatechematological changes were only seen in the 50 mg/kg bw femadeish exhibited
significantly reduced RBC and significantly incredsreticulocyte counts in w7, but not at terminatiall
other hematological parameters at all dose levetd & both sampling intervals were not significantl
different from control values, except for monocgtrints which were significantly reduced only in esaat 3
and 20 mg/kg bw/d group during w7.

Significant changes iglinical chemistry parameters were only seen in the 20 mg/kg bw/d srialerhich the
total protein concentration was significantly elad at w7 (7.7% over the control value) but not at
termination; such a minor and transient change awithhistopathological correlate should be considler®
non adverse.

There were no treatment-related effectaudnalysis parameters at any dose level at either sampliregvat
although interpretation of the data was hampereddigr contamination of some urine samples.

There were no treatment related gross lesiomeatopsy, except the brown spot in the pyloric region & th
stomach a single female at 50mg/kg bw/d sugge$bicey hemorrhage associated with test substance.

Significant changes inrgan weightsoccurred in high dose males (20 mg/kg bw/d) inackhabsolute and
relative weights of the thymus ( 63.1 - 67.2% loweere reduced; this finding may be related totinest,

but it should not be considered of toxicologicaingiicance, because there was no histopathologmaélate
and it was not seen in high dose females nor iresnat lower dose levels; relative lung weights were
increased in high dose females. Other significagé&io weight changes were also seen in males @rtiugkg
bw/d group which exhibited increased absolute a&tative prostate weights and in males of the 3miikéd
group which exhibited increased absolute weightshefadrenal glands, epididymides and prostatedglan
however, all these changes should not be considesdceatment related because they occurred imalav
mid dose groups, but not in high dose males (20gnvk/d).

Histological examination showed various changes that may have been reateeatment in the 50 mg/kg
bw/d females (mild oedema of the pancreas, milchtbynvolution and mild vacuolation of the tubulefsthe
kidney cortex in the female prematurely killed afidrenal tubular vacuolation in another female simolwed
hemorrhage at the ileo-colic junction in a thirceprNo treatment-related findings were observezDaing/kg
bw/d in either sex (specifically, there were ncewtions in the thymus gland of male animals at @R@m
bw/d to account for the marked decrease in thymesght). A neoplasm seen in the kidney (well
circumscribed tubular cell adenoma) of 1 femalenftbe 3 mg/kg bw/d is to considered as incidental.

Table 31. Selected organ weights and of histopathological &ltations

Group 0 mg/kg /d 3 mg/kg /d 8 mg/kg /d 20 mg/kg /d 50 mg/kg
/d
M | F M | F M | F M | F F

Organ weights

Adrenals |
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Absolute. (g) | 0.796 1.075 1.3017 1.106 1.032 1.0181.191 1.085| 1.183

Relative (%) | 0.091 0.148 0.137 0.147 0.122 0.144 152 | 0.168 | 0.179

Thymus

Absolute. (9)| 11.206] 7.572 | 8.032] 5827 11.686 7.5773.673" | 7.258 | 7.202

Relative (%) | 1.278 0.971 0.867 0.791 1.333 1.064 47®* | 1.125 | 1.093

Prostate

Absolute. (g) | 1.907 3.387* 3.947% 2.082
Relative (%) | 0.219 0.362 0.452% 0.266
Lung

Absolute. (g) | 71.33 59.49 80.42 62.66 66.61 60.50 3.4% 55.01 | 62.87

Relative (%) | 8.129 7.441 8.471 8.510 7.812 8.588 228. | 8.530 | 9.480*

histopathological alterations (Incidence / no. mih@als examined)

Thymic 0/4 0/4 - - - - 0/4 0/4 14
involution

lleo-colic 0/4 0/4 - - - - 0/4 0/4 1/4
hemorrhage

Renal tubular| 0/4 0/4 - - - - 0/4 0/4 +1/4
vacuolation

*p < 0.05; ** p < 0.01;% animal killed prematurely on day 21

The dose of 50mg/kg bw/d to females clearly exceetie MTD. The NOEL is this study was 8mg/kg
bw/day in both sexes, based on the occurrencedofcesl bw gain and food consumption in both sexés an
reduced thymus weight in males at 20mg/kg bw/d.

Reference Ridder W. E. and Watson M. (2003b)
GLP: Yes
Guidelines OECD 452; US-EPA OPPTS 870.3150

Groups of 6/sex beagle dogs (6 months old at efadbsing; bw at start = 4.5 — 7.5 kg) were adnbémiexdd
orally, by capsules, 0; 3; 8 and 20 mg/kg bw/d lohitamid technical for at least 52w. Capsules were
prepared weekly and stored under refrigerated tiondi

Dose levels were selected from the results of thhel®ys study (Ridder, 2001a) in which the dosellefe
50mg/kg bw/d to females clearly exceeded the mainwierated dose level; the NOEL in this study was
8mg/kg bw/d for both sexes.

All dogs were examined twice daily for morbidity/rtality; clinical signs were checked once dailyl htafter
dosing and a detailed clinical examination wasfgoered pre-test and weekly throughout the treatment
period. An ophthalmoscopic examination was perfafme all dogs pre-test and in w 52. Bw were reabrde
twice pre-dose, weekly throughout the study amieatopsy. Food consumption was recorded daily.

Hematology (Ht, Hb, RBC, total and differential kewyte counts, Ptl, MCV, MCH, MCHC, reticulocyte
count), blood chemistry (BUN, creatinin, ALP, ALAST, total bilirubin, total protein, albumin, glolins,
A/G ratio, glucose, sodium, potassium, chloriddgioan, inorganic phosphorous, CPK, total choledtero
GGT) and urinalysis (volume, specific gravity, oltduood, protein, pH, bilirubin, ketones, glucosgtrite,
urobilinogen, color and appearance, microscopigreration of the sediment) were performed on dlhais
pre-test, at 3-month intervals throughout the tregit period and prior to termination.

All surviving animals were subjected to necropss detailedpost mortem examination of major orgahand
tissues. Selected organs were weighed and samplegjor organs and tissues and all gross lesions we

1 patch n° 9809 ; purity = 98.7%
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preserved from all animals. A female decedent wagested to necropsy within 2 h of death and atfsflue
list was examined microscopically. Preserved tisduem the animals treated at O or 20mg/kg bw/da]
gross lesions from all animals, were examined dpytlmicroscopy.

Mortality and clinical examinations: One female treated at 3 mg/kg bw/day died dutirggfirst week of
treatment; this death was not considered as retate@atment because necropsy showed findingsestigg

of severe pneumonia. All other animals survived sbkeduled treatment period. Treatment-relatedcelin
signs were confined to vomiting in several dogtat8 and 20 mg/kg bw/d dose levels, generallyndutie

first w of dosing only. One animal of each sex@n®y/kg bw/day exhibited occasional decreasediacand

an isolated occurrence of ataxia, but these firglingre likely related to general debility followiegisodes
of vomiting. There were no abnormal ophthalmolobiicadings at any dose level after 52 w.

Bw and food consumption Bw gain was significantly reduced in females @ma/kg bw/d in w2, w3 and
w4, although the group mean bw were not signifigadifferent from control values throughout theaiment
period; nevertheless, the overall weight gain deerg was 30.4% at termination and should therefgre

considered as related to treatment. Overall bw geas also reduced in females at 8mg/kg bw/d, but

differences in weekly bw and bw gains were notigtaally significant. There were no treatment-teth
effects on the bw gain of females at 3 mg/kg bwidin males at any dose level. There were no treatm
related effects on the food consumption of eitlesrat any dose level.

Table 32. Summary of group mean bw and bw gain (kg)

Males Females
(mg/kg/day) | O [3 | 8 | 20 0 [3 | 8 | 20
Bw (kg)
Pretest 648 +|648 +|611 +|6.00 +|535 +|509 +|522 +|552 +
0.68 0.81 0.37 0.47 0.53 0.54 0.22 0.47
wl 646 +|641 +|607 +£|592 +|537 +|503 +|511 +|544 +
0.63 0.68 0.29 0.47 0.55 0.49 0.21 0.52
w4 708 +|728 +|682 +|663 +|6.13 +|582 +|568 +|588 =+
0.71 0.62 0.46 0.56 0.61 0.58 0.35 0.51
w20 995 +|10.13 966 +[992 +|853 +|822 +|804 +|780 =
1.15 +0.85 0.50 0.38 0.92 0.89 0.76 0.91
w30 10.91 11.03 10.80 10.90 964 +|957 +(897 +|870 +
+1.36 +1.01 +0.76 +0.54 1.22 1.52 0.71 1.16
w40 11.01 11.11 10.98 11.03 978 +]1989 +(883 +|857 =
+1.36 +1.19 +0.87 +0.77 1.43 2.00 0.84 0.97
w52 11.16 11.13 11.24 11.48 10.25 10.57 9.13 +(893
+1.48 +1.18 +0.76 +0.86 +1.79 +2.18 1.02 1.06
Bw gain (kg)
wl -0.02 -0.07 -0.04 +|-0.08 =+|0.02 =+]|-0.07 -0.11 +|-0.08 =+
0.10 +0.16 0.20 0.14 0.07 +0.14 0.20 0.10
w4 061 +|080 +|071 +|063 +|078 +|068 +|046 =+ |0.37
0.23 0.24 0.25 0.37 0.14 0.20 0.39 +0.24*
w20 348 +|365 +|355 +|392 +£|318 +|308 +|283 +]|228 +*
0.68 0.58 0.61 0.56 0.78 0.43 0.75 0.65

1 adrenals*, bone & bone marrow, brain*(includinget®um, cerebellum,and medulla/pons), ear, esophagyes,
duodenum, jejunum, ileum, cecum, colon, heart* veitita, kidneys*, gallbladder, larynx, liver*, lunglymph nodes
(cervical, retropharyngeal and mesenteric), mamnggand, nose, nasopharyngeal tissue, pancreaphpeai nerve
(sciatic), pharynx, pituitary gland, testes*, efdighes*, prostate*, ovaries*, uterus*, cervix, vamirsalivary glands
(submandibular), skeletal muscles, skin, spinaldcfgervical, midthoracic & lumbar), spleen*, storhadongue,
thymus?*, thyroid with parathyroid glands*, tracheainary bladder, all gross lesions. [* weighed]
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w30 443 *|456 (469 +[490 +|429 +|443 +|375 +|318 =
0.96 0.45 0.92 0.84 1.02 1.10 0.63 0.51

w40 453 *+|463 (488 +|503 +|443 +|475 +|361 <+|305 =
0.99 0.59 1.01 1.03 1.27 1.63 0.75 0.77

w52 468 *|466 =+ |513 +|548 +]490 +|543 +|392 +|341 =
1.18 0.70 0.96 1.19 1.62 1.90 0.91 0.80

Laboratory investigations:

Hematological profile: There were no treatment-related effects on theabe@logical profile after 3 or 6
months of treatment, but after 9 and 12 monthsetiaexs a suggestion of a mild anemia in both sedsea
highest dose level; males at 20mg/kg bw/d exhibsigdificantly increased MCV and MCH at the 9 ard 1
months time points, although individual values werthin the historical control range ; females atrég/kg
bw/d also showed reduced RBC, Hb and Hct valuesr &tand 12 months of treatment; in addition,
reticulocytes were increased in both sexes at 2qrigd/d from 6 months, with statistical significanat 12
months treatment. The female group at 8 mg/kg algd showed statistically significant reductionRBC,

Hb and Ht value after 9 months, but these changee not seen after 12 months and were not assoeidie
increased reticulocyte counts; furthermore, RBC, &itd Hct values in females at 8mg/kg bw/d were
significantly lower than the controls prior to te&art of treatment. Therefore, they were consideoetle
unrelated to treatment with flonicamid technicahefe were no other treatment-related effects on the
hematological profile at any dose level.

Clinical chemistry and urinalysis parameters: There were no consistent treatment-related effattny dose
level or sampling interval on the plasma clinida¢mistry and urinalysis profiles.

Necropsy, organ weights and histopathological examinations: There were no treatment-related gross necropsy
findings and organ weight changes at any dose.l@W&re were no histopathological alterations in afithe
tissues and organs examined in animals treatednag/Rg bw/d. Specifically, there were no treatmestated
histopathological alterations in the tissues of Hematopoietic system. All histopathological altienas
detected occurred at comparable incidences inrtéeld and control groups and were considered to be
incidental to treatment.

Table 34. Selected group mean hematological parameters

Parameter (units) Study| Group mean values
month | Males Females

Doses (mg/kg 0 3 8 20 0 3 8 20

bw/d)

RBC (1G/mnv) Pretest| 5.73 5.66 5.67 507 5.75 5.82 517F 75.4
3 5.85 6.09 5.95 5.55 6.17 6.09 551 5.59
6 6.33 6.31 6.04 6.24 6.36 6.45 5.71 5.84
9 6.92 7.23 6.50 6.37 7.04 7.00 5.891* 6.01%*
12 6.68 6.62 6.39 6.57 6.80 6.61 6.49 5.90

Hb (g/dL) P 13.9 13.8 13.9 12.8*] 141 14.3 12.8f .83
3 13.7 14.6 14.1 13.4 14.6 15.0 13.7 13.9
6 15.0 15.7 14.9 15.6 15.7 16.2 14.7 15.2
9 16.6 16.9 16.2 16.5 17.5 18.1 15.87 15.6¢
12 15.6 15.8 154 16.4 16.4 16.2 16.4 15.2

Hct (%) P 40.1 39.9 39.8 36.8* 40.4 41.4 37.1¢ 39.2
3 40.7 43.3 42.2 39.6 43.2 44.2 40.1 40.7
6 44.4 45.8 43.6 45.8 45.9 47.7 42.8 43.8
9 48.8 52.5 47.2 47.7 51.3 52.5 45,11 45.6F
12 45.6 46.4 44.7 47.4 47.4 47.1 46.6 43.1]

MCV (fL) P 69.9 70.6 70.1 72.5 70.4 71.3 71.8 71.7
3 69.6 71.3 71.0 71.4 70.2 72.6 73.0 72.9
6 70.2 72.6 72.2 73.4 72.3 74.0 75.1 75.2
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9 70.6 72.6 72.6 74.9** 73.0 75.0 76.5* 76.0
12 68.2 70.1 69.9 72.1*  69.9 71.4 71.9 73.1
MCH (pg) P 24.4 24.5 24.5 25.2 24.5 24.6 24.7 25.3
3 23.5 24.0 23.8 24.2 23.7 24.7 24.8 25.0
6 23.7 24.9 24.7 25.0* 24.7 25.1 25.8 26.0
9 24.1 23.6 25.0 25.9* 24.9 25.9 26.7  26.0
12 23.4 23.9 24.1 24.9*  24.2 24.7 25.3 25.71
Retics (%) 3 0.6 0.5 0.4 0.8 0.1 0.1 0.3 0.4
6 0.6 0.8 0.4 1.1 0.2 0.2 0.3 0.6
9 0.6 0.5 0.5 1.1 0.4 0.4 0.5 1.1
12 0.5 0.6 0.8 1.9** 0.3 0.3 0.4 1.0*
*p <0.05; *p<0.01

No specific target organs were identified. The NQA&Ras 8 mg/kg bw/d in both sexes, based on the
occurrence of hematological changes suggestive ilaf amemia in both sexes, and reduced bw gain in
females, at 20 mg/kg bw/day.

4.7.1.2 Repeated dosetoxicity: inhalation

No data available

4.7.1.3 Repeated dose toxicity: dermal

Reference Ridder W. E. (2001)

GLP: Yes

Guidelines OECD 410; US-EPA OPPTS 870.3200, JMAFF 59 Nou&4200

Deviations deviation occurred for clinical chemistry anaysivhen only female rats were fasted from
approx. 16-24h prior to blood collection

Groups of 10/sex Sprague-Dawley-derived rats (OTICSD)(IGS)BR strain; 8-9 w old at dosing; bw = 183
- 361g) were treated daily by semi-occluded topaggdlication 6h/d, 7d/w for 28 consecutive day® 020,
150 and 1000 mg/kg bw/d of flonicamitkchnical to a clipped area of intact dorsal gkioprox. 10% of the
body surface at least for controls and high do&s;reest material was suspended in distilled wgteatment
volume not specified) and uniformly spread on tkie sirea; after 6h exposure, the skin was gentjyedi
with paper towels moistened with warm water.

All rats were observed at least twice daily for tabty/morbidity and detailed clinical open-field
examination, including dermal observations was qretéd weekly; ophthalmoscopic examinations were
performed on all animals pre-dose and at the etideofreatment period.

Bw were recorded pre-dose, and at d7; d14; d21d@Bdof study. Food consumption was measured weekly.
Hematology (Hb, Ht, RBC, total and differential kmeytes counts, PLT, MCV, MCH, MCHC) and blood
chemistry (BUN, creatinin, ALP, ALT, AST, total bilbin, total protein, albumin, globulins, A/G rai
glucose, sodium, potassium, chloride, calcium,gaaic phosphorous, CPK, total cholesterol, GGT)ewer
performed on all rats at termination.

1 batch n° 9809; purity = 98.7%
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All animals were subjected to necropsy and detgitstimortem examination of major organs and tissues was
performed. Selected organs were weighed and sampbdsmajor organs / tissues and all gross lesivare
preservet All tissues from the animals treated at O or 1009/kg bw/day were examined by light
microscopy. Gross lesions and treated skin samy#es examined from all animals.

There were naeaths nor treatment-relatedinical signs nor dermal reactions at the application sitek (al
dose levels scored zero for erythema), nor ophthlalgical findings in either sex at any dose levidiere
were no treatment-related effects in either seangtdose level obw gain andiood consumption although
the female from 150mg/kg bw/d group exhibited digantly higher food consumption than the controls
during w3 and w4.

There were no significant changes in b@natologicalparameters in either sex at any dose level, exdept
the 150mg/kg bw/d group in which males exhibiteghlker MCHC values and females showed lower Ht
values; such changes are to be considered incldertee absence of a dose-response pattern.

There were no treatment-related effects onctlmcal chemistry parameters: some significant changes were
seen among group but only in one sex and/or witdoae-dependency (lower plasma AST activity in 20 a
1000 mg/kg bw/d males, but higher AST activity i@ ehg/kg bw/d females; higher plasma calcium ion
concentration in 20 mg/kg bw/d males; and higheri€RO mg/kg bw/d females).

There were no treatment-relatgabss lesionsat necropsy and no effects on organ weights ireeiex at any
dose level.

There were ndistopathological changesattributable to the dermal application of flonidgdntechnical at
dose levels up to 1000 mg/kg bw/d.

Table 35. hematological and clinico chemical parameters at grted intervals

Group 0 mg/kg /d 20 mg/kg /d 150 mg/kg /d 1000 mg/kg /d
M F M F M F M F

Hematological

parameters

RBC (10/mm’) |6.8t0.3 | 7.20.2 | 6.20.5 | 7.#0.4 | 6.80.3 | 6.7#0.6 | 6.20.3 | 6.80.3

Ht (%) 38.1+1. | 42.2¢1. | 38.1+2. | 41.9+1. | 37.41. | 39.#2. | 38.3t2. | 40.2:0.8
4 3 8 7 9 4* 1

MCH(pg) 21.A0. | 22.30. | 22.1+0. | 22.4:0. | 22.140. | 22.%1. | 22.3:0. | 23.t1.0
8 6 8 9 9 4 5

MCHC (g/dL) 38.8t0. | 38.20. | 39.1+0. | 37.9+0. | 39.6:0. | 38.6t0. | 39.1+0. | 38.40.8
8 4 6 8 4* 8 6

Clinical

chemistry

parameters

AST (U/L) 153.2 | 1145 |11.6 142.1 | 1128 |119.2 |119.3 |1149
+41.2 | +235 | +26.5* | +£32.5* | +28.9 |+19.3 |#17.7* |+184

1 normal and treated skin, adrenals*, brain* (cemeiyrcerebellum, medulla/pons), bone (femur), boaerow (sternum), esophagus,
eyes, duodenum, jejunum, ileum, cecum, colon, recheart* with thoracic aorta, kidneys*, liver*,Ags, lymph nodes (cervical and
mesenteric), mammary gland, nose, pancreas, piugkand, testes*, epididymes*, prostate*, ovarjegterus*, cervix, vagina,
salivary glands (both mandibular), skeletal musciéth peripheral nerve (sciatic), spinal cord (éeay, midthoracic & lumbar),
spleen*, stomach, thymus*, thyroid with parathyrgldnds*, trachea, urinary bladder, all gross lesi¢* weighed ]
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Ca (mg/dL) 9.740.2 | 9.30.2 | 10.%0. | 9.4+0.2 | 9.20.3 | 9.40.4 | 10.@0. | 9.3+0.3
3* 4
CK (U/L) 924.7 | 437.7 547.8 877.1 670.6 511.2 653.6 |448.1
+399 +171 +356.1 | £398.8* | +447.8 | £224 +300.1 | +144.6
*p <0.05;*p<0.01

The NOEL was in excess of 1000 mg/kg bw/day, basedhe absence of treatment-related effects at the
highest dose level.

4.7.1.4 Repeated dosetoxicity: other routes

No data available.

4.7.1.5 Human information

No data available.

4.7.1.6 Other relevant information

No data available.

4.7.1.7 Summary and discussion of repeated dose toxicity
Oral route:

The short term effects of flonicamid after oral awistration were studied in rats (28 and 90 daysj@ogs
(28/35 and 90 days, 1 year) and in mice (90 day$le target organs were the liver (rats, mice),kideey
(rats) and the haematopoietic system (anaemiade)mi

In the rat studies, the adverse effects on theekisliwere considered as mediated by the male ratfispe
protein,a-2 p-globulin, and were not regarded as relevant todnen Therefore, the short term NOAEL in
rats was 60 mg/kg bw/day from the 90-day studythie dog studies, the relevant NOAEL was 8 mg/kg
bw/day, based on reduced body weight gain, redtioedus weight in males (90-d), and mild anaemig)(1-

In the mouse study, the NOAEL was 15.3 mg/kg bw/daged on hepatocellular hypertrophy and splenic
extramedullary haematopoiesis (related to anaemia).

Inhalation exposure:
No data.

Dermal exposure:
In a 28-day percutaneous study with rats, the NOA¥s higher than 1000 mg/kg bw/day (highest dose
tested).

4.7.1.8 Summary and discussion of repeated dose toxicity findings relevant for classification
according to DSD

The findings in the repeated dose studies are aeetdd relevant for classification; no classificatfor
repeated dose toxicity proposed according to DSD.
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4.7.1.9 Comparison with criteria of repeated dose toxicity findings relevant for classification
accordingto DSD

Rationale for classification as R48/22 (Dangerasiais damage to health by prolonged exposure):

The 67/548/EEC criteria for classification as R£8#2e as follow:

Substances are classified as R48/22 when signifisanious damage (clear functional disturbance or
morphological change which has toxicological siigaifice), is likely to be caused by repeated orooigéd
exposure by an appropriate route, in a 90-day tepedose study conducted @xperimental animals at a
dose< 50 mg/kg/d. When interpreting the results of a-aobte (28-days) toxicity test, this value shoudd b
increased approximately three fold.

The findings in the repeated dose studies are aeetdd relevant for classification; no classificatfor
repeated dose toxicity proposed according to DSD.

4.7.1.10 Conclusionson classification and labelling of repeated dose toxicity findings relevant
for classification according to DSD

No classification is considered necessary for reggeaxposure.
4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicityridings relevant for classification
as STOT RE according to CLP Regulation

The same repeated dose toxicity findings are censttrelevant for classification as STOT RE. S&el47.

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

Rationale for classification as STOT-RE:

The CLP criteria for classification as STOT-RE asdollow:

“Substances are classified in category 2 for tapggan toxicity (repeat exposure) on the basishskovations
from appropriate studies in experimental animalsvinich significant toxic effects, of relevance tanhan
health, were observed in a 90-day repeated-dodg stnducted in experimental animals within thedgnce
value ranges of 10-100 mg/kg/d.

The findings in the repeated dose studies are eetdd relevant for classification; no classificatior
repeated dose toxicity proposed according to CLguRd¢on.

4.8.3 Conclusions on classification and labelling of re@ged dose toxicity findings relevant
for classification as STOT RE

No classification is considered necessary for reggseexposure.

RAC evaluation of repeated dose toxicity (DSD) and specific target
organ toxicity (CLP) - repeated exposure (STOT RE)

Summary of the Dossier submitter’s proposal

The repeated dose toxicity has been studied after oral and dermal exposure. No repeated
dose toxicity study was performed using the inhalation route of exposure.
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Oral route:

The short term effects of flonicamid after oral administration were studied in rats (28-
and 90-day studies), in dogs (28/35-day, 90-day, and 1-year studies) and in mice (90-
day study). The target organs were the liver (rats, mice), the kidney (rats) and the
haematopoietic system (anaemia, mice).

In the rat studies, the adverse effects on the kidneys were considered to be mediated by
the male rat specific protein, alpha-2-microglobulin, and were not regarded as relevant to
humans. Therefore, the short term NOAEL in rats was 60 mg/kg bw/d from the 90-day
study. In the dog studies, the relevant NOAEL was 8 mg/kg bw/d, based on reduced body
weight gain, reduced thymus weight in males (90-day study), and mild anaemia (1-year
study). In the mouse study, the NOAEL was 15.3 mg/kg bw/d based on hepatocellular
hypertrophy and splenic extramedullary haematopoiesis (related to anaemia).

Dermal exposure:
In a 28-day percutaneous study in rats, the NOAEL was higher than 1000 mg/kg bw/d
(highest dose tested).

Comparison with criteria

The dossier submitter compared the effects observed in the repeated dose toxicity
studies with the CLP criteria for classification as STOT RE. The dossier submitter
concluded that no significant toxic effects, of relevance to human health, were observed
in a 90-day repeated-dose study conducted in experimental animals within the guidance
value ranges of 10-100 mg/kg/d.

Similarly, using the DSD classification criteria the dossier submitter concluded that in the
reported studies there was no ‘serious damage’ (clear functional disturbance or
morphological change which has toxicological significance) caused by repeated or
prolonged exposure by an appropriate route, in a 90-day repeated-dose study conducted
in experimental animals at a dose < 50 mg/kg/d. When interpreting the results of a sub-
acute (28-days) toxicity test, this value should be increased approximately three-fold.

Since the findings in the repeated dose studies do not meet the classification criteria
according to either CLP or DSD, no classification for specific target organ toxicity -
repeated exposure (STOT RE) or for repeated dose toxicity under the DSD is proposed.

Comments received during public consultation

One comment was received from an individual from Hungary noting that the hepatotoxic
effects observed with flonicamid occur at doses not warranting classification.

However the structural similarity of flonicamid with ionazid, known to release N-acetyl
hydrazine (a human hepatotoxic substance) should lead to an assessment of the
metabolism of flonicamid to ensure that it does not release any N-acetyl hydrazine or
similar substance.

In the response to the comment concerning release of N-acetyl hydrazine (human
hepatotoxic) the dossier submitter noted that flonicamid was not shown to release N-
acetyl hydrazine or similar substance in any of the toxicokinetics and metabolism studies
performed.

Another comment was submitted on kidney toxicity observed in males. It is claimed to be
mediated via an alpha-2-microglobulin mechanism. However, vacuolation of kidneys is
observed in females together with impairment of different clinical chemistry parameters
such as increased creatinine and total bilirubin concentrations in both sexes (statistical
significance only for males); increased mean glucose concentrations in both sexes
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(statistical significance only for females); elevated sodium and chloride and reduced
potassium concentrations in both sexes (statistical significance only in males). These
findings in both sexes (and different species) seem to indicate that nephrotoxicity
observed in males is not mediated only by an alpha-2-microglobulin mechanism.
Therefore a classification as STOT RE might be appropriate based on some findings in
males observed at concentrations of 100 ppm (equal to 7,47 mg/kg bw/d) and higher in
a 28-day rat study (the type of findings in the core data need to be evaluated in detail
for: species specificity, type of lesions and applicability of the alpha-2-microglobulin
mode of action (MoA)).

In their response to this comment, the dossier submitter noted that there is strong
evidence that kidney nephropathy is in fact mediated by an alpha-2-microglobulin
mechanism; and thus this nephropathy is not regarded as relevant for humans. The
hyaline droplets deposition, granular casts, tubular basophilia were observed in the male
rat only. Immuno-histochemical staining of the kidneys demonstrated that the hyaline
droplets and granular casts reacted positively to the alpha-2-microglobulin antibody.
Furthermore, lesion morphology of findings observed in females displayed a clear
difference from lesions observed in males; the main kidney effect observed in females
being vacuolation of renal tubular cells in the 90-day rat study.

Other animal species did not show evidence of nephrotoxicity. Indeed, renal tubular
vacuolation observed in female dogs in the 90-day study appeared at a dose level
exceeding the Maximum Tolerable Dose (MTD) and are thus not considered relevant. In
the 90-day mouse study, although some clinical chemistry findings (not statistically
significant) were observed, no associated histo-pathological lesions were seen. Therefore,
the dossier submitter responded that is the data was not sufficient to classify flonicamid
as STOT RE for kidney toxicity.

RAC Assessment and comparison with the classification criteria

The RAC agreed with the conclusion of the dossier submitter that flonicamid does not
exert significant specific target organ toxicity after repeated exposure or repeated dose
toxicity which meets either the CLP or the DSD classification criteria and therefore it
should not be classified for this hazard class.

4.9 Germ cell mutagenicity (Mutagenicity)
Table 36.Summary table of relevant in vitro and in vivo mutagenicity studies
Method Results Remarks Reference
Point mutation assay negative - Matsumoto
S. typhimurium (TA98; TA100; (2002a)
TA1535 & TA 1537) & E. coli
WP2 uvra
OECD 471
In vitro cytogenetics test negative - Matsumoto
Chinese hamster CHL cells (2002b)
6, 24 and 48-h exposures
OECD 473
Mouse lymphoma assay negative - Matsumoto
L5178Y TK" cells (2002c)
OECD 476
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Micronucleus test negative - Matsumoto
Mouse (2002d)
24-hour sacrifice
OECD 474
Invivo UDS assay negative - Mehmood (2003)
Rat hepatocytes; 2 and 14-h
expression times
OECD 486
Comet assay negative No applicable EU | Sasaki (2002)
Mouse colon, liver, lung guideline ; study
3 and 24-h expression times performed according

to the guideline

established at the

International

Workshop on

Genotoxicity Test

Procedures,

Washington, D.C.,

March 25 - 26, 1999
4.9.1 Non-human information

49.1.1 Invitrodata

Reference Matsumoto K. (2002a)
GLP: Yes
Guidelines OECD 471; US-EPA OPPTS 870.5100; JMAFF, 12 Nou8ar8147

flonicamid technicaldissolved in DMSO was tested in a plate incorponaassay including a pre-incubation
step, using 5 bacterial tester strains: TA98; TATON1535 and TA1537 of o&. typhimurium and WP2uvrA
of E. coli with and without metabolic activatiain

Doses were selected from a preliminary toxicityt ferformed on the 5 tester strains using 7 doe&.g;
4.9; 19.5; 78.1; 313; 1250 and 5000 pg/plate) sff meaterial with and without metabolic activaticaingle
plate was used for each dose level and duplicatiepwere used for solvent control and positiverots).
The doses of flonicamid used on all 5 tester stnagre 0; 61.7; 185; 556; 1667 and 5Q@@plate and 0; 313;
625; 1250; 2500 and 50Q@y/plate in the ¥ experiment and the theé“2experiment, respectively; both
experiments were conducted with and without metafamitivation using triplicate plates. Solvent gusitive
controls were also prepared in triplicate.

The components of the preincubation assay (0.1lmettdacterial suspension, 0.1mL test substancéiol
and 0.5mL S9 mix or buffer) were mixed and incubdi® 20 min. at 37°C. After incubation, 2mL molten
amino acid-supplemented molten soft agar was addedall plates were then incubated for 48 h at 37°C
After incubation, the plates were enumerated bgraatic colony counting. Cytotoxicity was determirt®d
microscopic examination of the background lawn aighs of precipitation were checked visually. No
statistical analysis of the results was performadesthe test concentrations were clearly negaive the
positive controls were clearly positive.

1 Batch n° 9809; purity = 98.7%

2 .59 mix prepared from 9000 supernatant of liver bgemate of SD rats treated with phenobarbital (8tkgibw on d-1
and 60 mg/kg bw on d2, d3 and d4 and a single db88 mg/kg bw of 5,6-benzoflavone on d3.
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Table 37. Positive control substances and dose levels

Strain Without metabolic activation (pg/plate): With metabolic activation (pg/plate):
TA 98 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide* (k-2)| 0.1 2-aminoanthracene* (2AA) 0.5
TA 100 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide*AF-2) | 0.01 | 2-aminoanthracene* 1.0
TA 1535 | Sodium azide** (SA) 0.5 2-aminoanthracene*

2.0
TA 1537 | 9-aminoacridine hydrochloride* (9-AA) 80 aminoanthracene* 2.0
WP2 uvrA | 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide* (AF-2)0.01 | 2-aminoanthracene* 10

*in DMSO; ** in sterile pure water

In thepreliminary dose range-finding test precipitation of the test substance and cytottyatid not occur

in any strain at any dose level with or without afetlic activation; therefore, 5000 pg/plate wasceld as
the highest dose level for both main assays. Inatence of metabolic activation, the mean number o
revertant colonies of TA1535 at 4.9ug/plate wascéwthe solvent control value, but this excess was
considered non specific because no dose-respdasiemship was not evident.

In bothmain experiments no precipitation of the test substance and notoyicity occurred in any strain at
any dose level with or without metabolic activatiblone of the 5 strains showed a doubling or malative
to the solvent controls, of the number of revertaibnies/plate with or without metabolic activatim either
assay. The positive controls, AF-2, SA, 9-AA andA-all produced marked (3-fold or higher) increage
the mutant colony counts over those of the conatigelvent controls, demonstrating the sensitiitythe
tester strains and the activity of the S9 livecfian. The validity of the study is further confieah by the fact
that all cultures of the tester strains, the tekiteons and S9 mix were free of contamination o bacteria
and the numbers of revertant colonies in the soloemtrols for all strains were within the laborgto
historical control ranges.

Table 38. Number of revertant colonies/plate - dose range-foling test and

main tests

Concentration Number of revertant colonies/plate
dose range-finding test
(Lg/plate) TA 100 TA 1535 WP2 uvrA TA 98 TA 1537

-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S¢
0 (solvent) 105 | 104 | 5 8 16 21 16 18 7 13
1.2 108 115 7 5 18 19 10 26 5 14
4.9 90 96 10 8 23 17 20 25 3 12
19.5 101 93 5 9 17 29 16 20 4 10
78.1 115 113 6 10 17 20 21 30 4 10
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313 109 91 6 11 25 19 14 29 4 8
1250 106 81 8 6 19 28 19 25 7 8
5000 124 113 5 9 15 14 17 15 6 11
Positive control 535 555 470 120 207 141 508 16 6 46|65

Experiment 1 (preincubation)

0 (solvent) 117 | 126 | 6 7 18 27 14 24 6 12
61.7 94 126 | 7 10 15 21 17 27 6 13
185 102 | 119 | 11 7 20 26 18 27 5 13
556 117 | 103 | 8 8 20 20 14 20 7 13
1667 116 [ 119 | 9 7 22 24 16 22 8 12
5000 122 113 | 5 6 15 22 15 21 7 13

Experiment 2 (preincubation)

0 (solvent) 103 111 6 7 18 20 15 24 6 11
61.7 104 104 8 6 20 20 15 22 4 12
185 134 121 5 6 22 22 13 22 10 13
556 112 109 9 8 23 17 15 25 4 9
1667 117 102 8 8 21 18 18 20 3 12
5000 121 116 6 8 17 15 21 22 7 7
Positive control 467 778 612 132 221 216 574 188 4 66|83

Flonicamid technical does not induce gene mutatiotise strains o8. typhimurium andE. coli used in the
study at concentrations up to 5000 pg/plate.

Reference Matsumoto K. (2002b)
GLP: Yes
Guidelines OECD 473; US-EPA OPPTS 870.5375; JMAFF, 12 Nougar8147 (2000).

Flonicamid technical was tested in an vitro chromosome aberration test in Chinese hamster Gls
(average generation time ~15 h, modal chromosor2&)with and without metabolic activation (S9 fiant
prepared from the livers of male SD strain ratyionsly treated for 4 days with phenobarbital ansirgle
dose of 5,6-benzoflavone). Since test substancehasdly soluble in water, DMSO (> 99%) was used as
solvent.

Cytotoxicity was determined in a preliminary growtiibition test in which cell cultures were expdge 0
(DMSO 1%); 8.95; 17.9; 35.8; 71.6; 143; 246; 57843 and 2290 pg/mL (highest achievable concentratio
in DMSO) of test substance; duplicate cultures weed for each concentration of test substancesaindnt
control. A short term assay was performed with aitout metabolic activation using a 6h exposureqae

1 patch n° 9809 ; purity = 98.7%
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and a harvest time of 24h; an additional continubestment assay was performed without metabolic
activation using a 24h or 48h exposure period. Sthming (Giemsa) intensities of the slide prepanatwere
measured optically and the relative cell growtleath culture was evaluated by comparison with thieiag
densities of concurrent solvent controls.

Two independenin vitro assays were performed on similar, duplicate CHL aetures (seeded at 1 x 210
cells/smL) at concentrations based on the restilthe preliminary study (0; 573; 1145 and 2290 ug/m
2290mg/L= 10mM). Short term experiments were carried ouhwitd without metabolic activation using a 6
h exposure period and cells were harvested at@#tinuous experiments were performed without natab
activation using a 24h or a 48h exposure perioddithahal duplicate cultures at each concentratiarew
prepared for an evaluation of cytotoxicity basedelative cell growth. In the first assays, coneuatrpositive
control substances in DMSO were Mitomycin C (@/nL) without activation and benzo(a)pyrene (40
g/mL) with activation; in the second assays posittentrol was Mitomycin C used at final concerbra of
0.1 and 0.0gg/mL for 24h and 48 h continuous exposure, respayti

Table 39. study protocol

Assay Exposure | Harvest time +/-S9 Exposure concentrations Positive controls
" (h) (Hg/mL)
1% 6 24 - 0 (solvent), 573, 1145, 229( MMC: 0.1 pg/mL
6 24 + 0 (solvent), 573, 1145, 229( BaP: 40 pg/mL
2" 24 24 - 0 (solvent), 573, 1145, 2291) MMC: 0.1 pig/m
48 48 - 0 (solvent), 573, 1145, 2291) MMC: 0.05mig/
MMC: Mitomycin C ; BaP: benzo (a) pyrene

Whenever possible, 100 well spread metaphase ffpuiéure from two cultures/group were scored bliod
specific and non-specific structural aberrationgl@d metaphases with a typical karyotype werelysel.
The chromosome number of polyploid cels37 chromosomes) was recorded but not used insgesament
of glastogenicity. Structural aberrations and tlhenbers of polyploid metaphases were analysed ukbiag
chi-test.

Preliminary growth inhibition test : flonicamid technical did not inhibit the cell gvth up to 50% of the
solvent controls at any concentration for the sherin and continuous assays. Precipitation of ##t t
substance did not occur in any culture and thus higlhest concentration for both the short-term and
continuous exposures used in the main assays Vé@s ganL (10mM).

Main cytogenetic assays

* Short term assays: in cultures exposed to flonidaehnical for 6 h, no cytotoxicity or test sulnsta
precipitation occurred at any dose level. The feemies of metaphases with structural chromosome
aberrations excluding gaps were in the range (0%1lat all concentrations both with and without
metabolic activation. There were no statisticalgngicant increases in the incidences of aberretim
the test groups when compared with the solventrabgtoup and no statistically significant increage
the frequencies of polyploid metaphases (rang&.0%) at any exposure concentration.

» Continuous exposure assays: although the relagifegowth of cultures exposed for 24 and 48h were
reduced, the reductions amounted to only 24 and, 2é%pectively, at the highest dose level used.
Continuous exposure for 24 or 48 h did not induggesatistically significant increases in the ireides
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of chromosome aberrations excluding gaps (rang&.0%) or polyploid metaphases (range 0 - 0.5%) at
any dose level when compared with the solvent obgtoup.

* The frequencies of chromosome aberrations in tiesb control groups were within the historical
laboratory control data, and the positive contnaugs produced statistically significant (p < 0.p01
aberration incidences of 34.0 - 41.5%. The assaythan considered as valid.

Table 40. Cell growth — (preliminary growth inhibition test and main assays)

Concentration Preliminary assays: relative cell growth (%) for exposures of:
(ng/mL) 6 hours 24 hours 48 hours
-S9 +S9 -S9 -S9
0 (solvent) 100 100 100 100
8.95 100 102 100 100
17.9 88 105 100 101
35.8 98 107 98 100
71.6 100 112 103 97
143 97 98 103 98
286 102 100 102 94
573 107 103 100 89
1145 105 107 92 83
2290 72 106 74 72

Main assays: mean relative cell growth (%)

6 hours 24 hours 48 hours

-S9 +S9 -S9 -S9
0 (solvent) 100 100 100 100
573 102 101 91 91
1145 103 102 85 83
2290 104 102 76 73
Positive control 109 88 105 102

Table 41. Numbers of cells with aberrations

+ /| Dose No. No. Number of cells with structural chromosome abeorati
- cells with
S9
time (ug/mL) | scored | Poly | Gaps | Chromatid-type| Chromosome¢+ragme | Othef | Totals
type nt
ploidy
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(h) +g | -9
(9) ctb cte cab cse (frg)
Assay 1
6 - 0 200 1 0 0 0 0 0 0 0 0 0
573 200 0 0 0 0 0 0 0 0 0 0
1145 200 0 2 0 0 0 0 0 0 2 0
2290 200 1 1 0 0 0 0 0 0 1 0
PC 200 0 7 25 54 1 1 0 0 74 70*
6 + 10 200 0 2 0 0 0 0 0 0 2 0
(solvent)
573 200 2 2 2 2 0 0 0 0 3 2
1145 200 1 0 0 0 0 0 0 0 0 0
2290 200 0 3 0 1 0 0 0 0 4 1
PC 200 1 4 11 62 2 1 0 0 70 68*
Assay 2
24 - 0 200 1 1 0 0 0 0 0 0 1 0
(solvent)
573 200 0 1 0
0 0 0 0 0 1 0
1145 200 1 0 0 2 0 0 0 0 2 2
2290 200 0 2 1 0 1 0 0 0 4 2
PC 200 0 11 22 73 6 0 0 89 83
48 - 0 200 0 0 0 1 1 0 0 0 1 1
(solvent)
573 200 0 1 1 1 0 0 0 0 3 2
1145 200 0 1 1 0 0 1 0 0 2 2
2290 200 1 0 1 1 0 0 0 0 2 2
PC 200 0 4 23 67 5 0 3 1 80 80*
G: gap; cth: chromatid breaks; cte: chromatid ergkeacab: chromosom braek; cse: chromosome exchange
#includes multiple aberrations; PC positive controp < 0.001; +g including gaps; -g excluding gap

Flonicamid technical is not clastogenic to Chindésanster CHL celldn vitro at concentrations up to
2290ug/mL € 10mM) with and without metabolic activation.

Reference Matsumoto K. (2002c)
GLP: Yes
Guidelines OECD 476; US-EPA OPPTS 870.5300
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IKI-200* technical in DMSO was tested for its potentiairduce mutations at TK locus in mouse lymphoma
L5178Y TK" cells (doubling time = approx. 11 h).

A preliminary cytotoxicity test was carried out witlonicamid technical at 0 (solvent: DMSO 1% irltate
medium), 8.95; 17.9; 35.8; 71.6; 143; 286; 573;5L4ad 2290 ug/mL (highest achievable concentrdtion
DMSO) with and without metabolic activation (S9dtian prepared from the livers of male SD straits ra
previously treated for 4 days with phenobarbital ansingle dose of 5,6-benzoflavone); a single adture
was exposed for 3h for each concentration of telsstance and for solvent control. After incubatitre
number of micro-wells containing viable coloniessweounted with the unaided eye using background
illumination.

The definitive study was carried out in 2 indepamdassays with the micro-well method, using dupdica
cultures for all test and control treatments, baith and without metabolic activation: 5 concentas
separated by a factor of 3 [0 (solvent ; DMSO 128),3; 84.8; 254; 763 and 239§ mL] were used in the
first assay and 5 concentrations separated bytarfat2 [0 (solvent); 143; 286; 573; 1145 and Q&§mL]
were used in the second assay. In both assay®pydphamide (8/mL in physiological saline) and
methyl-methane-sulfonate (A¢/mL in physiological saline) were used as positteatrol substances in the
presence and the absence of metabolic activatispectively. Approx. 10mL aliquots of cell suspend(l x
10Pcells/mL) were incubated at 37°C for 3h of treatmeith test substance or vehicle or positive cdatré
sample of each adjusted culture (2 XcBlls/mL) was dispensed in duplicate to microtiptates and
incubated for 12 days, to assess cell survival. fEneaining adjusted cultures were incubated 4C3or a
further 2 days expression time. After expressiosample of each culture was incubated for 11 days f
assessment of cell viability. The remainder of ¢héiures was diluted to 1 x 4@lls/mL and fg/mL of
trifluorothymidine (TFT) was added and each TFTateel culture was dispensed in triplicate to miteoti
plates and incubated for 12 days for determinatibthe mutant frequency. The numbers of positivdlsve
containing viable colonies were counted for allvatal and viability plates. Colonies on the mut&eguency
plates were classified as large (> ¥4 well diametersmall (< % well diameter). The numbers of wells
containing only large, only small and both largel amall colonies were counted. Plating efficieneyative
survival, relative total growth and mutant frequemere calculated. Mutant frequencies of test cakuvere
statistically analysed.

Preliminary cytotoxicity test: The relative survival of treated cultures washmtthe ranges 77 — 158% and
84 - 147% without and with metabolic activationsgectively, indicating a low level of cytotoxicitgt
concentrations up to 10mM flonicamid technical. pdecipitation of test substance was observed atiang
level.

Main_assays Minimal or no cytotoxicity was observed in the imassays at concentrations up to and
including 2290pg/mL. The relative survival and tiefa total growth at 2290pug/mL were in the rang8s-8
102% for both main assays with and without metabatitivation. Neither of the indices of cytotoxjcivere
significantly different from the solvent controlagmp values. In the first assay, the mutant fregesnaf the
test cultures were in the range 119.0 - 148.4 X 40d 40.0 - 85.5 x 19 without and with metabolic
activation, respectively, compared to solvent aintalues of 146.4 x 1Dand 60.3 x 18, respectively; in the
second assay, the mutant frequencies of the tiatesiwere in the range 71.6 - 101.2 ¥ Hhd 85.3 - 119.4
x 10° without and with metabolic activation, respediye&ompared to solvent control values of 90.8 £ 10
and 115.2 x 16, respectively. Consequently, there were no si@dity significant differences in mutant
frequencies between test and solvent control adtbioth assay. The proportions of small colonieslitest
cultures, in both assays with and without metabalitivation, were comparable to, and not signifilgan
different from, the solvent control cultures. Thaspive control substances, MMS and CP, producedkeda
increases in the mutant frequencies in both masayss All other criteria were achieved for a valskay
(absolute plating efficiencies of the solvent colstrbetween 0.6 and 1.4 on the day of treatmentthad
mutant frequencies of the positive controls ar@istieally significantly higher than the solventntmls).

1 patch n° 9809 ; purity : 98.7%
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Table 43. Plating efficiency, relative cell survival, growthand mutant

frequencies - main assays

Concentration| Metabolic | Plating efficiency Relative Relative Nut
(ug/mL) activation Day 0 Day 2 survival (day Q) abgrowth frequency xID
Assay 1

0 (solvent) -S9 0.82 0.94 100 100 146.4
28.3 0.78 0.90 95 96 142.9
84.8 1.08 0.90 133 119 148.4
254 0.78 0.85 95 97 127.8
763 0.80 0.90 97 98 125.1
2290 0.73 1.13 89 97 119.0
PC 0.78 0.89 95 84 849.6
0 (solvent) + S9 0.73 0.89 100 100 60.3
28.3 0.99 0.88 134 97 40.0
84.8 0.75 0.93 102 106 62.1
254 0.82 0.86 112 94 62.1
763 0.79 0.83 108 86 85.5
2290 0.74 0.88 101 87 69.4
PC 0.14 0.26 20 7 1110.1
Assay 2

0 (solvent) -S9 0.91 0.88 100 100 90.8
143 0.94 0.84 103 91 78.5
286 0.83 0.99 91 113 71.6
573 0.97 1.02 107 136 76.8
1145 0.91 1.23 99 134 75.9
2290 0.82 1.19 90 117 101.2
PC 0.91 0.95 100 114 587.3
0 (solvent) +S9 1.04 0.74 100 100 115.2
143 1.03 0.90 99 123 85.3
286 1.14 0.80 109 138 107.0
573 1.08 0.82 103 132 100.2
1145 1.03 0.77 99 130 119.4
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2290 1.06 0.81 102 146 115.7

PC 0.51 0.45 49 42 1590.9

All mutant frequencies of positive control groupeatistically significant, but significance levelstrreported.

Flonicamid technical does not produce gene mutatidhe TK locus in L5178Y mouse lymphoma cells.

49.1.2 Invivodata

Reference Matsumoto K. (2002d)
GLP: Yes
Guidelines OECD 474; US-EPA OPPTS 870.5395; JMAFF 12 NouSaB147

Thein vivo micronucleus assay was conducted on groups d5/6@x) ICR mice (Crj:CD-1 strain; 7 w old at
treatment; mean bw = 36.2 g for males and 28.@rgeémales). The dose levels for the main studyewer
selected from a range-finding toxicity study in walnigroups of 6 (3/sex) mice (mean bw = 32.0 g fate®
and 25.5 g for females) were given by gavage 2 slo$e250; 500; 1000 and 2000 mg/kg of flonicamid
technical suspended in 0.5% aqueous carboxymethwtise at 24h interval; mice were observed fonickl
signs during 24 h after th&*administration.

The definitive study was carried out on 4 groupslof(5/sex) ICR mice which were treated twice (24-h
interval) by gavage, with 10mL/kg flonicamid tectali suspended in 0.5% aqueous carboxymethylcedlulos
at dose levels of 0 (vehicle); 250; 500 and 100@mdpw/d (males) and 0; 125; 250 and 500mg/kg bw/d
(females). A positive control group of Smice /sexswgiven a single administration by gavage of 1&moiv

of mitomycin C in physiological saline. All testehicle control and positive control animals weréeki 24 h
after the last dose and 2 bone marrow smears p@abwere prepared from the femurs of each mouse. F
each mouse, 2000 polychromatic erythrocytes (PG wcored for the presence of micronucleated. dalls
addition the number of polychromatic erythrocytB€E) per 1000 erythrocytes was also determined. The
numbers of micronucleated PCEs in the test andip®siontrol groups were analysed statistically.

Results

o Dose range finding experiment There were 4 deaths (1 male and 3 females)Q@ 8@/kg bw/d, and 2
and 1 females died at 1000 and 500 mg/kg bw/d,eddsly. Clinical signs in decedents included
decreased spontaneous activity, piloerection, trejrand stupor. The maximum tolerated dose levels i
males and females were considered to be 1000 e&nhdhgikg bw , respectively, and were selected as the
dose level for the main study.

0 Micronucleus assay No deaths nor clinical signs occurred during tingt period in both sexes at any
dose level. All animals were killed according thegdule. There were no statistically significantré@ases
in the incidences of micronucleated polychromatigheocytes in any of the flonicamid technical texh
groups of either sex. In contrast, the incidenndsoith males and females treated with the postverol
mitomycin C were significantly higher than the saiv control values. The mean PCE/NCE ratios were
unaffected by treatment at all dose levels of flanid technical and none was significantly différen
from the control values. In the positive controbgp, the PCE/NCE ratios were slightly lower thae th
vehicle control values, but not significantly diéat. The incidences of micronucleated polychromati
erythrocytes in the vehicle and positive contradugs fulfilled the criteria for a valid assay (thean
frequency of micronucleated PCEs for vehicle arsitp@ control groups are less than 0.3% ari0%,
respectively).

1 patch n° 9809 ; purity : 98.7%
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Table 44. Group mean PCE/NCE ratios and incidences and rangdsr
micronucleated PCEs

Sex Test Dose level N° Mean MNPCE (% PCE) Mean PGP CE+NCE)
substance (mg/kg/d) of Mean Range Mean Range

mice

Male Vehicle 0 5 0.19+0.14 0.00 - 0.35 56.3+5.2 49.1-61.4
flonicamid 250 5 0.19+ 0.07 0.10-0.25 53.8+ 7.0 449 -61.0
flonicamid 500 5 0.11+ 0.08 0.05-0.25 57.1+7.6 49.2 -67.1
flonicamid 1000 5 0.17+£ 0.06 0.10-0.25 56.3+ 3.4 52.6 - 60.9
MMC 10 5 5.49 + | 2.00-7.80 45.0+ 8.6 33.0-57.0

2.34%+*

Female | Vehicle 0 5 0.09+ 0.04 0.05-0.15 58.2+ 7.9 45.1 - 66.0
flonicamid 125 5 0.12+ 0.12 0.00 - 0.25 59.0+£ 8.2 46.3 - 66.2
flonicamid 250 5 0.13+0.12 0.00 - 0.30 60.1+ 6.3 51.3-68.1
flonicamid 500 5 0.16+ 0.13 0.05-0.30 62.6+ 4.3 56.2 - 67.6
MMC 10 5 3.25 +|1.90-4.75 55.6£ 2.5 52.6 - 58.5

1.29%*

MNPCE micronucleated polychromatic erythrocyte; P@@lychromatic erythrocyte; NCE normochromatic

erythrocyte;

*** 0 <0.001

Flonicamid technical is not clastogenic at dosele@pproaching the MTD in the vivo micronucleus assay
in ICR mice.

Reference Mehmood Z. (2003)
GLP: Yes
Guidelines 2003/32/EC Annex 4G-B.39; OECD 486; US-EPA OPBT8.5550

DNA repair was assessed in hepatocytes of 5 malesgyGe-Dawley-derived rats (6 w old; bw = 172-2139)
which were given by gavage a single dose of 0 @le)i 600 or 2000 mg/kg bw flonicamidechnical
suspended in 1% (w/v) aqueous methylcellifidgese volume = 10 mL/kg bw) and then sacrificedad
14h after dosing (the 2 expression times were usedllow for variations in the rate of absorption,
metabolism and accumulation of DNA damage).

Dose levels were selected from the results of hnireary toxixicty test in which groups of 4 of 4ate rats
were given by gavage, a single dose of 500; 10800 or 2000mg/kg flonicamid technical.

Concurrent positive control groups of 3 rats wdamilarly given by gavage a single dose of 4mg/kg bw
dimethylnitrosamine in water (DMN) and killed aftea 2h expression time or 50mg/kg bw 2-
acetylaminofluorene (2-AAF) in 1% (w/v) methylcdtse and killed after a 14h expression time .

1 patch n° 9809 ; purity = 98.7%
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After sacrifice, perfusions were done to depletliber of Ca" ions and to reduce cellular adhesion and to
isolate hepatocytes with collagenase; hepatocyispesisions were treated using procedures to re@msve
much debris as possible. Prior to the establishmithe cultures, a viable cell count was perforrogdrypan
blue dye exclusion. Cells from 4 rats per treatedi\&ehicle control group, and from 2 rats per pasitontrol
group, were selected for plating (suspensions BfX01¢ cells/mL). Twelve replicate cultures/rat were
initiated in multi-well culture dishes and incubdt®r 90 min. at 37C to allow attachment; each culture was
exposed to 10CI/mL (methyl®H)-thymidine (specific activity 87Ci/mmole) for 4tAfter labelling, the
medium was replaced with medium containing unlagethymidine and the cultures incubated for a furth
20h. Autoradiographs were prepared from 6 cultuaesGrain counting on the randomized and encoded
slides was performed blindly by microscopy usindeaicated image analysis system via a solid-sttov
camera. Prior to grain counting, the slides weraméred for signs of toxicity (pyknosis, reducedéiksvof
labelling). Fifty hepatocytes/slide, 3 slides/raom several widely separated, randomly chosemnidielere
counted for the vehicle control and flonicamid-teshgroups. Since the positive control substanceduced

a strong positive response, only 75 cells/rat veergnted. Only results from cells not in S-phasdnwibrmal
morphology and without staining artifacts were relea. The number of silver grains overlying thelaus in
each cell was estimated using the image analystersy then the number of grains in an equivaledtraost
heavily grained adjacent area of cytoplasm wasnestid. The cytoplasmic grain count was subtracieu f
the gross nuclear grain count (GNG) to give the matlear grain count (NNG). Mean grain counts were
calculated for each slide examined. For slides stgpw strong response (i.e. mean NNG > 10) onlgdls
were examined. The number of cells in repair, withNG of= 5, was also recorded.

Preliminary toxicity test: No deaths occurred at any dose level of IKI-204, clinical signs were seen in all
groups including underactivity, overactivity, heataking, excessive grooming, flattened and hunched
posture, abnormal gait, fast and irregular breathiaduced body tone, prominent eyes, partiallgedioeyes,
and reddened skin at 2000 mg/kg bw. The MTD flomichwas considered to be approximately 2000 mg/kg
bw.

Main study: All rats given at 600 or 2000mg/kg bw flonicant@thnical survived to the scheduled sacrifice,
but clinical signs occurred at both dose levelgjuiding underactivity, flattened posture, abnorrgalt,
irregular breathing, reduced body tone and reddeskéd and additionally, prominent and partiallyps#d
eyes at 2000mg/kg bw. No deaths or clinical sigt@iored in the vehicle and positive control groups.

There were no obvious signs of cytotoxicity in afythe slides in response to treatment with flomichat
either dose level or to the positive control sutbsts.

Hepatocytes from animals given flonicamid did nodw any statistically significant increase in thress or
net nuclear grain counts at either dose leveltheethe 2 or 14-h expression times. In contraMMNDand 2-
AAF produced marked, statistically significant ieases in both the gross and net nuclear grain €oBoth
the vehicle and positive control groups showedmuefear grain counts in the laboratory historicahteol
ranges.

Table 45. Group mean grain counts

Expression | Treatment Dose level Group mean grain counts (and range of meafik

time (hrs) (mg/kg) Gross nuclear Cytoplasmic Net nuclear

2 Vehicle 0 12.2(11.1-13.4)| 16.5(14.3-18.3) 4.3(-2.7 - -6.6)
flonicamid | 600 12.2 (10.6 - 13.8)| 16.7 (14.2 6)9. | - 4.5 (-3.1 - -5.9)
flonicamid 2000 12.9(11.4-13.8)| 17.2(16.2:718 | -4.3(-3.6--4.9)
DMN 4 52.4*(51.2/53.5)| 23.4(23.1/23.7)] 28(@7.4/30.4)
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14 Vehicle 0 100(9.1-11.2) | 14.3(11.9-16.8) 4.2(-2.7 - -5.6)
flonicamid | 600 11.3(9.5-13.3) | 16.0(13.8-137.7 -4.7 (4.2--5.7)
flonicamid | 2000 11.2(10.0-12.4)] 16.2(14.2-0)9 | -5.0 (-3.5--6.6)
2-AAF 50 44.7%(43.0/46.4) 24.8(21.8/27.8] .@918.6/21.2)

#mean of 3 replicates; * p < 0.001

Flonicamid does not induce unscheduled DNA synshiesiat hepatocytes followirig vivo exposure.

Reference Sasaki Y. F. (2002)

GLP: Yes

Guidelines No applicable EU guideline ; study performed adow to the guideline established at the
International Workshop on Genotoxicity Test ProgedyWashington, D.C., March 25 - 26, 1999

Groups of 8 ddY male mice (8w old) were given agroral dose of of 0 (vehicle); 375; 750 and 156Mg
bw of Flonicamid technical suspended in 0.5% aqueous carboxymethyltluse. Doses were selected from
the results of a preliminary acute toxicity testwihich 4 groups of 3 mice were given once orajlg@00;
1500 or 2000mg/kg bw of Flonicamid and were obsgfee 24 h. No deaths occurred at the 2 lower dose
levels, but 2 mice died within 3 h post dosing alianice died within 24 h post dosing at 2000 mdskg
Consequently, the 1500mg/kg bw dose level was tselexs the highest dose level for use in the nesaya

A concurrent positive control group of 8 male migere given a single oral dose of 160mg/kg bw
methylmethanesulphonate (MMS).

All mice were observed following treatment for @fial signs of toxicity. Four mice/group were kdl& and

24 h after dosing and the colon, liver and the $umgre removed at necropsy. The liver and lungs wer
separately homogenized, and the colon was opeimkdr and the mucosa scraped into homogenisation
buffer prior to homogenisation. Nuclei suspensiaase prepared and electrophoresis was performégiCat

in the dark for 15 min. Fifty nuclei per slide weegamined at 200x magnification using a fluoreseenc
microscope. The overall length and head diametee weeasured for 50 nuclei per organ per mouse. The
mean migration of 50 nuclei from each organ andhahivas calculated as the difference between leagth
diameter. The differences in the means of 4 mioefgftime point between treated and vehicle contrase
analysed statistically using one-way ANOVA followlegl Dunnett’s test. The induction of DNA damage was
evaluated by an increase in the electrophoreticatian of DNA, but the assay acceptability and eatibn
criteria were not specified in the report.

All mice survived to the scheduled sacrifice anetéwere no clinical signs in any group at any degel.

The group mean migration of DNA from colon, liverdalung tissue from mice given Flonicamid technieal

all dose levels at both expression times, were ewatpe to the vehicle control values. There were no
statistically significant differences between theated and vehicle control groups. In contrasirediver and
lung tissue DNA migration in MMS-treated animalsswaarkedly and significantly greater than the viehic
control migration at both the 3 and 24-h expressioes.

Table 46. Group mean colon, liver and lung DNA migration data

Dose level
(mg/kg)

Expression | Treatment

time (h)

Mean migration (um) £ SEM
Colon | Liver |

Lung

1 Batch n° 9809 ; purity=98.7%
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3 Vehicle 0 6.61+0.92 1.3#0.31 1.791.39
Flonicamid 375 7.02+ 1.65 1.2+ 0.64 2.17#0.33
Flonicamid 750 6.40+ 0.67 1.43t0.40 2.18+ 0.39
Flonicamid 1500 7.26£0.84 2.53t0.78 0.72£ 0.28
MMS 160 38.0+ 1.30* 38.4+ 4.30* 35.7+ 1.81*
24 Vehicle 0 6.60+ 1.60 1.62+ 0.59 1.60t 0.26
Flonicamid 375 6.24+ 1.67 2.00t 0.10 2.11+ 0.63
Flonicamid 750 8.05+ 0.91 1.54+ 0.23 2.16+ 0.46
Flonicamid 1500 7.82+0.85 0.70t 0.27 1.85:0.41
MMS 160 38.5+ 4.80* 39.5+ 4.69*% 23.7+ 1.41*
*p < 0.05; vehicle= 0.5% CMC at 10 mL/kg bw

Flonicamid technical does not induce DNA damageduse colon, liver and lung tissue DNA, as asselsged

the comet assay.

49.2 Human information

No data available

49.3 Other relevant information

No data available

494 Summary and discussion of mutagenicity

The potential of flonicamid technical to induce gemutation or chromosomal damage was tested in a
standard battery of studies includimgvitro point mutation assays in bacterial and mammaleis,én vitro
andin vivo clastogenicity studies, amadvivo unscheduled DNA synthesis (UDS) and comet assays.
» Flonicamid technical does not produce gene mutstianprokaryotic or eukaryotic celis vitro,
either in the presence or absence of a mammalisabwie activation system.
* ltis not clastogenic in am vitro cytogenetics assay in CHL cells
« It is not clastogenic in then vivo mouse micronucleus test; although there was necietin the
PCE/NCE ratio in the latter study, there is evidericom the tissue distribution study that the
concentration of flonicamid technical in bone marrie similar to the blood concentration for at keas
24 h after administration of a single dose; themfdhe assay is to be considered as a valid
assessment ah vivo clastogenic activity, inasmuch as the study wasieth out at dose levels
approaching the MTD.
¢ Flonicamid does not produce DNA damage, as assdsgaahscheduled DNA synthesis in rat
hepatocytes and the electrophoretic migration ofADdéerived from mouse colon, liver and lung
tissue.
It is concluded that flonicamid does not exhibiinpry genotoxic properties at the DNA, gene and
chromosome levels of genetic organisation. Theegfar classification is required.

4.9.5 Comparison with criteria

1) Criteria for classification under Directive 67/5B8(C:

A substance shall be classified in category 3 fatagenic endpoint if the substance causes conoemadn
owing to possible mutagenic effects. There woulétidence from appropriate mutagenicity studies this
is insufficient to place the substance in categhriPositive results are needed in assays showinggemic
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effects or other cellular interaction relevant tatagenicity, in somatic cells in mammatsvivo. The latter
especially would normally be supported by positesults fromn vitro mutagenicity assays.
The following methods are considered as appropriate
« In vivo somatic cell mutagenicity assays:
0 Bone marrow micronucleus test or metaphase analysis
0 Metaphase analysis of peripheral lymphocytes,
0 Mouse coat colour spot test
e In vivo somatic cell DNA interaction assays:
0 Testfor SCEs in somatic cells,
0 Test for UDS in somatic cells,
0 Assay for the (covalent) binding of mutagen to stenzell DNA,
0 Assay for DNA damage, e.g. by alkaline elutionsamatic cells.

2) Criteria in the CLP classification:

A substance shall be classified in category 2 femycell mutagenicity endpoint if the substanceseau
concern for humans owing to the possibility thagytimay induce heritable mutation in the germ cefls
humans. This classification is based on:
« Positive evidence obtained from experiments in matenand/or in some cases from in vitro
experiments, obtained from:
0 Somatic cell mutagenicity tests in vivo, in mamm@@sammalian bone marrow chromosome
aberration test, mouse spot test or mammalianreggte micronucleus test); or
o Other in vivo somatic cell genotoxicity test (UD$ SCE assay) which are supported by
positive results from in vitro mutagenicity assafia vitro mammalian chromosome
aberration test, in vitro mammalian cell gene matatest or bacterial reverse mutation test).

3) Comparison with criteria:

The complete battery @f vitro andin vivo genetic toxicology studies conducted with floniedindicates no
genotoxic potential.
Flonicamid does not meet any criterion for clasaiiion.

4.9.6 Conclusions on classification and labelling

4.10 No classification is required for flonicamid undereither Directive 67/548/EEC or the CLP
Regulation.

RAC evaluation of germ cell mutagenicity

Summary of the Dossier submitter’s proposal

The potential of technical flonicamid to induce gene mutation or chromosomal damage
was tested in a standard battery of studies including in vitro point mutation assays in
bacterial and mammalian cells, in vitro and in vivo clastogenicity studies (incl. a mouse
micronucleus test), and in vivo unscheduled DNA synthesis (UDS) and comet assays.

e Flonicamid technical does not produce gene mutations in prokaryotic or eukaryotic
cells in vitro, either in the presence or absence of a mammalian metabolic
activation system.

e It is not clastogenic in an in vitro cytogenetics assay in Chinese Hamster CHL
cells.

e It is not clastogenic in the in vivo mouse micronucleus test; although there was no
effect on the PCE/NCE ratio in the latter study, there is evidence from the tissue
distribution study that the concentration of flonicamid technical in bone marrow is
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similar to the blood concentration for at least 24 h after administration of a single
dose; therefore, the assay is to be considered as a valid assessment of in vivo
clastogenic activity, in as much as the study was carried out at dose levels
approaching the MTD.

» Flonicamid does not produce DNA damage, as assessed by unscheduled DNA
synthesis in rat hepatocytes and the electrophoretic migration of DNA derived
from mouse colon, liver and lung tissue.

It is concluded by the dossier submitter that flonicamid does not exhibit primary
genotoxic properties at the DNA, gene and chromosome levels of genetic organization.
Comparison with criteria

The complete battery of in vitro and in vivo genetic toxicology studies conducted with
flonicamid indicates no genotoxic potential. Flonicamid does not meet the criteria for
classification.

Comments received during public consultation

No comments were received concerning germ cell mutagenicity.

RAC Assessment and comparison with the classification criteria

The RAC agreed with the conclusion of the dossier submitter that flonicamid did not
induce genotoxic or mutagenic effects which could meet the CLP or DSD classification

criteria; and therefore it does not have inherent mutagenic properties and should not be
classified for this hazard class.
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Carcinogenicity

Table 47.Summary table of relevant carcinogenicity studies

Method

Results

Remarks

Reference

87/302/EC; US-EPA Guideline
OPPTS 870.4300

Dietary chronic toxicity and
carcinogenicity Rat Wistar

1.84; 3.68; 7.32 and 36.5mg/kg
bw/d in males from the 50; 100; 2
and 1000 ppm groups, respective
and 8.92; 44.1 and 219mg/kg bw.
in females from the 200; 1000 an
5000 ppm groups, respectively

d

No carcinogenic effects
a-2microglogulin nephropathy
in males at 1000ppm

Mild anemia (F)

Liver: hypertrophy,t weight,
functional changes (M+F),

IKidney: hyaline droplets,

dubular vacuolation, chronic

nephropathy,

Accelerated age-related
eye/muscle lesions in F at
52000ppm

Kuwahara (2002c

OECD 451; US-EPA OPPTS
870.4200

Dietary oncogenicity

Mouse CD-1

1 incidence of lung adenomas
and carcinomas

1 incidences of hyperplasia /

29, 88and 261mg/kg bw/d in maleshypertrophy in lung, hepatic
nhypertrophy, extramedullary

and 38; 112 and 334mg/kg bw/d
females from the 250; 750 and 2:
ppm groups, respectively

hematopoiesis in spleen, and
bone marrow cellularity

Ridder (2003a)

OECD 451; US-EPA OPPTS
870.4200

78-w dietary oncogenicity

Mouse CD-1

0, 10, 25, 80, 250ppm equivalent
0; 1.2; 3.1; 9.9 and 30.2 mg/kg by
in males and 0; 1.4; 3.6; 11.8 an
36.3 mg/kg bw/d in females

)

td

1 incidences of lung epithelial
hyperplasia/hypertrophy in both
sexes at 250ppm

incidence of pulmonary
adenoma in males at 250ppm

A detailed weekly
examination was
performed only from
w41 of the study;
blood smears were
not taken after 12
months; 78w blood
smears were not
examined for
differential
leucocyte count;
adrenals, heart and
reproductive organs
were not weighed at|
necropsy; only liver,
lung, spleen and
femoral and sternal
bone marrow from
terminal kill animals
were examined
histopathologically.
The deviations from
the guideline are
considered not to
affect the validity of
the study which was
only designed to
elucidate a NOAEL
for a specific lesion
identified in the
previous
oncogenicity study.

Nagaoka (2004)

Dietary cell proliferation

1 cell proliferation in terminal

Nomura
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Method Results Remarks Reference
(BrdU labelling) study bronchiolar region of lung (2003a)
Male mouse CD-1
0, 80, 250, 750, 2250ppm equiva
to 0; 12.3; 40.9; 129.6 and
339.3mg/kg bw/d
Dietary cell proliferation 1 cell proliferation in terminal | Comparative effect | Nomura (2003b)
(BrdU labelling) study bronchiolar region of lung in of flonicamid on
Female mouse CD1 and rat mice at 380mg/kg bw/day. BrdU uptake by lung
Wistar No effect on cell proliferation in| epithelial cells in
0, 2250ppm (mouse) equivalent tprats at 398mg/kg bw/day. mice and rats
0, 374 mg/kg bw/d
0, 5000ppm (rat) equivalent to O,
392 mg/kg bw/d
Dietary cell proliferation 1 cell proliferation in terminal | Reversibility of Nomura (2003c)
(BrdU labelling) study bronchiolar region of lung. flonicamid-induced
Male mouse CD-1 flonicamid produces Clara cell | effects on lung cell
0, 2250ppm (0, 303 mg/kg bw/d) | hypertrophy/hyperplasia and | proliferation and
morphological alterations. specific effects on
Both effects readily and fully | Clara cell
reversible within 7 days. morphology by EM
Dietary cell proliferation 1 cell proliferation in terminal | Effect of flonicamid | Nomura (2003d)
(BrdU labelling) study bronchiolar region of lung by | and metabolites,
Male mouse CD-1 flonicamid but no effect on cell | TFNG, TFNA and
0, 2250ppm (0, 389 mg/kg bw/d) proliferation by TEFNG, TFNA, | TENA-AM, on
TFNA-AM BrdU uptake by lung
epithelial cells
Dietary cell proliferation 1 cell proliferation in terminal | Effect of flonicamid | Nomura (2003e)
(BrdU labelling) study bronchiolar region of lung by | on BrdU uptake by
Male mouse flonicamid in CD-1 strain mice,| lung epithelial cells
0, 2250ppm (299; 316 and but no effect on cell in 3 mouse strains,
306mg/kg bwi/d for flonicamid, angdproliferation in B6C3F1 and CD-1, B6C3F1 and
for isoniazid, 298; 325 and C57/6J mouse strains. C57/6J.
290mg/kg bw/d, for the CD-1, % of Clara cells similar in 3 | Deterimnation of %
B6C3F1 and C57/6J strains, mouse strains, but markedly < | Clara cells in target
respectively) in the rat. region of mouse
lung, and
comparison with the
rat

4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral

The oral long-term toxicity of flonicamid was intigmted via dietary administration in a combinedoctic
toxicity and carcinogenicity study in rats and agewicity studies in the CD-1 mouse. Based on itdirfgs
in the mouse study, a series of investigative stidvas performed to elucidate the cause of anasete
incidence of lung tumours.

Rat study

Reference Kuwahara, 2002¢
GLP: Yes
Guidelines 87/302/EEC; US-EPA Guideline OPPTS 870.4300; JMABMousan-n® 4200
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Groups of male and female Wistar rats (5-6 w oldtatt of dosing) were administered 0; 50 (maldg)pn
100 (males only); 200; 1000 and 5000 ppm (fematdg)dlonicamid technical in the diet for 104 w (ima
group: 52 rats/sex; initial bw ranges = 126-145gnales and 116-140 g in females) or for 52w (bitel
group 1: 14 rats/sex) or for 26w (satellite groud @ rats/sex). Equivalence: 1.84; 3.68; 7.32 ah&Bg/kg
bw/d in males from the 50; 100; 200 and 1000 ppougs, respectively and 8.92; 44.1 and 219mg/kg lv/d
females from the 200; 1000 and 5000 ppm grouppentisely.

The dose levels were selected from the result8afa® range finding study and 90-day oral toxicitydies
(Kuwahara, 2002a; 2002b) using dietary concentnatiof flonicamid up to 5000 ppm in males and 10 000
ppm in females. In these studies, tubular basgptiianges and/or granular casts in dilated tubulebe
kidneys were seen in males at concentratto@®00ppm,; in the females, there were cytoplasmatiokation

of the proximal renal tubular cells in all rats 300 ppm in the 90 days study and severe bw and foo
consumption reductions at 10 000 ppm in the 28 daydy; these findings supported the selectionQ8f01
ppm and 5000 ppm as the top doses for chronic empets on males and females, respectively.

Tests diets were prepared every 4w throughout tildy period. The stability of flonicamid in 50 ad@
000ppm test diets after refrigerated storage fod 36llowed by storage at room temperature for M8as
confirmed prior to the study. Homogeneity and aebik concentration analyses were performed on all
formulations on 5 occasions i.e. at fireparations, every 6 months thereafter and atplaeparation. In
addition, samples were taken from tests diets dinfyicontrol diet of each batch after use and coinatons

of test substance were determined every 6 monthsaomples of 2 — 3 randomly selected dose levels to
ensure that proper storage was made.

All rats were observed for morbidity/mortality antinical signs at least once daily; a detailed exaton
including palpation for masses was performed atleace a week. In addition, all rats of the mawug and

of satellite group 1 (52w) were examined weeklythini and outside the home cage, for abnormal @lnic
signs which were graded on a semi-quantitativeesiiive scale; functional examinations [motor atyivi
grip strength and sensorimotor responses (approaabitory-, touch- responses and aerial righteftex)]
were also carried out in random order on w49 onraB/sex/dose level of the satellite group 1.
Ophthalmoscopy was performed at w104 on all ragsdase and on all surviving control, 1000 ppm males
and 5000 ppm females.

Bw were recorded pre-dose, weekly in wl- 13, evamthereafter and prior to necropsy. Food conswmpti
was measured over a 3-d period weekly for wl - vah8 every 4 w thereafter. Food efficiency was
calculated for the main groups.

Urinalysis (specific gravity; glucose; bilirubingtones; occult blood; pH; proteins; urobilinogenjune;

appearance; sediment) and hematological (Ht; HbCRBRCV; MCH; MCHC; PTL; WBC; differential
leucocytes count; reticulocytes) and clinical cretmgi(ALP; GOT; GPT; GGTP; CPK; creatinin; BUN; &bt
proteins; albumin; globulins; A/G ratio; glucosatal cholesterol; trgilycerids; total bilirubin; Icaum;

inorganic phosphorous; sodium; potassium; chlornideédstigations were performed on 10 animals/sexigr
in wl3, w26, w-52, w77/78 and w103/104.

The survivors were killed at the scheduled intesnaald necropsied, as were rats found dead and kiilese
in extremis. Organ weights were recorded, a whole-body gpossmortem examination was performed and
a full rangé of tissues preserved from all rats except frora odtthe satellite group 2 from which liver and
kidneys only were preserved and from rats of thellga group 1 from which tissues were preserveanf

1 Brain* (cerebrum, cerebellum, pons/medulla), spawad (cervical, thoracic and lumbar), sciaticwerpituitary gland,
thymus, thyroid and parathyroid glands, adrenalgleen*, bone and bone marrow, lymph nodes (cdnaceal
mesenteric), heart*, aorta, salivary glands (sulditahar and sublingual) esophagus, stomach, livgxdncreas,
duodenum, jejunum, ileum, colon, rectum, head, yharlarynx, trachea, lung, kidneys*, urinary bladdtestes*,
epididymes*, prostate, seminal vesicles, coaguatilands, ovaries*, uterus*, vagina, eyes, Hardegknd, skeletal
muscle, skin, mammary gland, masses and other sisss.(* weighed)
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only 10 rats/sex/dose level. Histopathological exation of tissues was performed on all tissuemfadl
survivors treated at 0; 1000 or 5000 ppm designtddak killed after 52w or 104 w, and decedentslbf
treatment groups from all scheduled kills. Livemg, kidneys and all gross lesions from males eckat 50;
100 and 200 ppm, and females treated at 200 and APt were also examined, together with liver and
kidneys from all survivors killed at 26 w. In addit, the eyes and skeletal muscle of females teait@00
and 1000 ppm and killed after 104w were examined.

Chemical analyses of test substance in _diet§he stability of 50 and 10 000 ppm diet formwas was
confirmed after refrigerated storage for 35 d fokal by storage at room temperature for 18 d, athvtime

90 and 93% initial concentrations, respectivelynamed. All diets analysed for homogeneity showed a
coefficient of variation of no more than 4.3% atlgvanalysis and overall mean achieved concentisatio
were within the range 98 - 103% nominal concergregifor all diets, equivalent to 49; 98; 204; 1G3
5075 ppm in the samples taken from the 50; 100; 2000 and 2000 ppm diets, respectively. In addljtio
concentrations of test substance in samples of théen after use and determined for each dosé dt\e
months intervals, were within 95 — 104 % of thegéarvalues showing that appropriate storage camditi
were achieved.

Mortality : In the main study, increased mortality was seaerthe 100; 200 and 1000 ppm males, the
differences being statistically significant at w8803 and w104. Such excess did not appear to be-do

related and to be corroborated by specific lesiand should be considered as not related to treatmen
Mortality in males at 50 ppm and in all female teshgroups was comparable to control mortality. No
premature deaths occurred at any dose level ipraiththe satellite groups.

Table 48. Cumulative mortality (main groups)

Table 49. Males Females

Dose level 0 50 100 200 1000 0 200 1000 5000
(ppm)

wil 0/52 0/52 0/52 0/52 0/52 0/52 0/52 0/52 0/52
w26 0/52 1/52 0/52 0/52 0/52 0/52 0/52 0/52 0/52
w52 1/52 1/52 3/52 0/52 0/52 0/52 1/52 0/52 0/52
w88 3/52 5/51 11/51* | 5/52 12/52*F 9/52 10/52 10/52 8/52
w104 9/52 11/51 24/51*f 17/52 20/524  20/52 20/532 /52 | 21/52

* p< 0.05; ** p<0.01

Clinical examinations

In the main study, non specific or incidental chesgvere observed mainly in high dose rats: thene we
significantly increased incidences of red adhesiviestance on the skin in females at 1000 and 5p60;p
there were also bradypnea and reduced spontanebusyan males at 100 and 1000 ppm, but decreased
activity was mostly observed in moribund rats amneré were no changes on semi-quantitative ope-fiel
respiration and spontaneous activity in males @04fipm; in addition no such changes were seercir2@®d
ppm males. No treatment-related clinical signs oeclin satellite groups.

Semi-quantitative (scored) clinical examination®wehd treatment-related effects in males at 1000 and
females at 5000 ppm and included decreased fregushiearing, especially in early phases of treaiime
period (w5 to w12 in females and w10 to w30 in raglsignificantly increased frequency of groomingrev
also occasionally seen (at 4 time points) in make$000 ppm and are not therefore likely to beteeldao
treatment. Other significant fluctuations in thersa clinical observations occurred in both sexeslalose
levels, but only once of twice during the treatmeatiod or the direction of the fluctuation was nonhstant
and are therefore not considered to be relatedetdnient. There were no treatment-related effectngn
dose level on the quantitative functional examoragj carried out at w49, on sensorimotor respomser
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activity and grip strength All quantitative measuents in the treated groups were not significaditifierent
from control values.

Table 50. Statistically significant changes in scored clinidasigns (main
group and satellite group 1)

Treatment week at which changes occurred
Males Females
Dose level (ppm) 50 | 100 | 200 | 1000 200 1000 5000
Main group
Grooming | Increase| 91 40 91 49, 65, 81), 32,35 59
89
decrease 73 73 67, 81 67, 81 67, 81
Rearing Increase| 10 9, 22, 26| 94 75
36, 47,79
decrease| 53, | 104 24,45, | 10, 12, 15, | 55, 66, 66, 71, 5,
57, 46, 68, | 16, 18,20, | 71,73, 6, 8,12,
72, 72 25,27,45, |77 71,77,
86, 53, 57, 59, 82
104 61, 104
Satellite group 1
Rearing Increase 16,22, 23 8 38 38
decrease| 41 7,12,
14

There were no treatment-related ophthalmologicalifigs in males at 1000 ppm and females at 5000 ppm
after 104 w of treatment

Bw and food consumption Significant changes were only seen in high dosems (changes at lower dose
level were seen at only 1 or 2 time points): atinemt-related decrease in the overall bw gain geduin
males at 1000 ppm and females at 5000 ppm (8 &#didder than the controls values, respectively) ted
group mean bw were reduced by 6 and 8%, respegtiatter 104 w of treatment. Bw gain was also reduc
from w9 to w28 in the 5000 ppm females of the $iteejroup 1. The food consumption of females &2®0
ppm was significantly reduced during the first 4®fatreatment, leading to a 6.3% decrease in oviradi
consumption throughout the treatment period. Theeee no effect of treatment in either sex on food
consumption at lower dose levels. The averagestdsstance intake was 1.84; 3.68; 7.32 and 36.5mg/kg
bw/d in males from the 50; 100; 200 and 1000 ppaugs, respectively and 8.92; 44.1 and 219mg/kg bw/d
in females from the 200; 1000 and 5000 ppm growgspectively.

Table 51. Overall food consumption, bw and bw gain at w104,ral test
substance intake (main groups)

Parameter Mean value in males at (ppm): Mean value in females at
(ppm):
0 50 100 200 | 1000 0 200 | 1000 | 5000

Mean bw (g) 605 604 591 593 566* 436 440 436 401
% of control value 100 100 98 98 94 10p 101 100 92
Mean bw gain (g) 470 469 454 458 431 309 313 309 4 27
% of control value 100 100 97 97 92 10D 101 100 89
Mean food consumption 18.7 18.7 18.5 18.4 18.2 14.8 145 14.3 13.4
(g/d)
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Average test substance intake - 1.84 3.68 7.32 36.5 - 8.92 4.1 219
(mg/kg bw/d)
*p <0.05

Laboratory investigations:

Urinalysis: Significant treatment related changesuored only in high dose groups, including a daseein
specific gravity in females at 5000 ppm (in wl3)Jdan males at 1000 ppm (in wl3 and w26) and a
increased urinary protein concentration in malesl@0 ppm (in w52). Other statistically significant
differences in urinary parameters (increased WB@@andark colored urine) did not show dose-relatiop
and were therefore considered not to be treatnetated.

Table 52. Summary of selected urinalysis findings at selectetime intervals

Time Males Females
(w) 0 50 100 200 1000 0 200 1000 | 5000
ppm ppm ppm ppm ppm ppm ppm ppm ppm

Specific| 13 1.072 1.078 1.065 1.069 1.049* 1.096 1.049 1.049.029*
gravity® [ 26 1.070 1.079 1.066 1.07( 1.057*  1.060 1.053 1.0641.053
52 1.073 1.067 1.070 1.064 1.06 1.064 1.0p8 1.950.051
77 1.065 1.064 1.068 1.074 1.06 1.049 1.060 1.041.059

[*2)

N

103 1.061 1.058 1.055 1.061 1.050 1.087 1.047 1.044.057
Proteins
++ 26 7 8 3 5 5 1 - - 1
+++ 1 2 1 1 - - - 1
+H++ - - - - - - - - 1
++ 52 4 5 5 8 1 4 5 2 6
+++ 4 3 4 2 - 1 1 3 2
++++ 2 2 1 - o* 1 1 1 2
++ 103 2 - 1 - - 3 3 4 -
+++ 8 10 - 10 10 7 7 6 10
+H++ - - - - - - - - -
®mean values; * p < 0.05 ** p<0.01

Satellite group 1 (N= 10; w13 &26); satellite gro2idN = 10 ; w52) ; Main group (N= 10; w78 & 104)

Hematology: Mild anemia indicated by significantgduced Ht, reduced Hb and reduced RBC was evident
in females at 5000 ppm after 104 w of treatmentr@ lweas no consistent effect in these high dose leegma
earlier sampling intervals, and no effect at amp@ing interval in females at lower dose levels anthales

at all dose levels. Other minor statistical sigr@fices in hematological parameters between tremtdd
control groups occurred at isolated intervals or bt show a dose-relationship and were consideogdo

be related to treatment.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

Table 53. Summary of selected hematological at selected tinp@ints (mean

values)
Males Females
Time 0 50 100 200 1000 0 200 1000 5000

(w) ppm ppm ppm ppm ppm ppm ppm ppm ppm
Ht (%) 26 38.6 38.4 38.2 38.6 37.3 38.4 378 37|11 6.783

52 41.9 40.6 41.0 41.4 40.4 39.7 37.b 39]5 38.3

104 40.2 41.3 40.6 40.6 38.5 41.3 40.p 4010 36.4*
Hb (g/dL) 26 14.3 14.3 14.3 145 14.1 14.5 1413 314 14.3

52 14.8 14.5 14.6 14.8 14.6 14.7 13.b 1414 14.2

104 14.3 14.6 14.3 14.3 13.9 14.7 14.6 14}4 13)3*
MCHC? 26 37.2 37.3 37.3 37.6 37.8 37.8 38.p 38]5 38.9
(9/dI) 52 35.4 35.7 35.7 35.7 36.2 35.4 35.9 36/4  37.0%

104 35.6 35.3 35.3 35.3 36.1 35.6 36.0 358 34.5
RBC 26 7.69 7.68 7.69 7.76 7.56 7.13 7.1B 7.90 6.79
(10°mn) 52 8.11 8.10 7.97 8.22 8.03 7.44 6.88 7.29 7.07

104 7.68 7.89 7.88 7.75 7.52 7.43 7.6D 7.15 6.50*
¢ mean corpuscular hemoglobin concentration * p0s0 ** p<0.01
Satellite group 1 (N= 10; w13 &26); satellite gro2idN = 10 ; w52) ; Main group (N= 10; w78 & 104)

Clinical chemistry: significant changes of the mal chemistry profile were seen in the female$@®H0
ppm, including increased serum GGT activity andltoholesterol concentration from w-52 and redut€éd
concentrations from wl3 indicative of hepatic dysfion; such changes were not evident at lower dose
levels in females or in males at any dose level@re seen at only one time point. Electrolyte antdltand
specific protein concentrations in females at 50pM also differed significantly from control valulest the
differences were generally inconsistent and / eximmél and / or transient in nature.
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Table 54. Summary of statistically significant clinical chemstry findings
(mean values)

Time Males Females

(w)

Dose (ppm) 0 50 100 200 | 1000 0 200 | 1000 | 5000
pPm | ppm | ppm | ppm | ppm | ppm | ppm | ppm | ppm

AIP (U/L) 13 78 86 79 71 73 60 51 62 45+

26 72 79 67 75 72 51 45 49 40%
V-GTP (U/L) 52 2 2 2 2 2 1 1 1 1*0

78 1 2 1 2 2 1 1 1 2%

104 2 2 2 2 2 1 1 1 2%%
BUN (mg/dL) | 13 147 | 147 14.2 14.6 15.7 17.0 18[0 9.31| 19.4*
Total protein | 13 6.22 | 6.14 6.15 5.99 6.07 6.20 6.28 6.28  6.41*
(g/dL)
Albumin 13 298| 293 2.95 2.84 2.83 3.18 3.25 3.08  3.41*
(g/dL)

52 274 | 265 2.75 2.72 2.6 3.68  3.39* 3.54 3.3¢*
Globulin 78 352 | 3.56 3.45 3.54 3.48 3.25 3.28 333  3.50*
(g/dL)
A/G ratio 52 0.78| 0.73 0.79 0.77 0.74 1.16 1.9 21.1 1.04*
Glucose 52 129 127 125 128 127 113 116 11y 127*
(mg/dL)
Total 52 83 75 76 78 89 66 57 69 93
cholesterol 78 98 88 93 99 100 80 75 93 1174+
(mg/dL) 104 | 117 | 136 | 136| 123| 121] 98] 124 10k 144~
Triglyceride 13 158 161 177 165 144 105 11( 70 517
(mg/dL) 26 149 168 155 173 160 100 84 72 524

52 209 177 185 163 188 226 203 169 124+
78 252 193 232 249 206 309 30( 304 139*

Total bilirubin | 52 0.12 0.17 0.13 0.13 0.14 0.22 0.23 0.21 0.1p*

(mg/dL)
Calcium 13 10.2 10.0 10.0 9.8* 9.9 9.9 9.9 9.7 10/0
(mg/dL) 52 10.3 10.1 10.1| 10.04 10.07 10.2 10.2 101 10[0
Inorganic 52 4.9 4.9 49 | 4.8 5.0 3.5 4.1% 35 4.0F
phosphorus
(mg/dL)
Sodium 52 | 144.3| 1445| 144 1444 1442 1438 1484 143H2.6*
(mEg/L) *
Potassium 52 3.49 3.47 3.42 3.38 3.4 271  2.99* 2.94* 304*
(mEq/L) 78 3.45 3.35 3.62 3.42 3.54 2.96 3.06 2.80  3.31*
Chloride 26 | 107.2| 107.9| 107.4 107.8 107)7 1085 114.0*+ ¥10.209.8*
(mEg/L) *

52 | 105.7| 106.3| 106.3 106.3 106/0 109.8 107.3* 107.006.7

78 | 106.7| 106.9| 106.4 106.9 1070 1031 1089 103¥5.7*
* p<0.05 ** pn<0.01

Organ weights Absolute and / or relative liver weights weregbtly, but significantly increased in w26,
w52 and w104 in females at 5000 ppm (corroboratetiistopathological changes), but not at lower dose
levels; in males, absolute and relative liver wesgiere also slightly, but significantly increasedw?26
only, at 200 and 1000 ppm and relative liver weiglhtere increased at 100 ppm, but no histopathabgic
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alterations were seen at either dose level. Rel&idney weights were increased only in in femaleS000
ppm in w26, w52 and w104. Absolute and /or relatideenal weights (without histopathological changes
were reduced in females at 5000 ppm in w52 and w104

Table 55. Significant organ weights changes — Group mean vads in rats
killed after 26, 52 and 104 w

Time Males Females
(w) 0 50 100 200 1000 0 200 1000 | 5000
ppm | ppm ppm ppm ppm ppm ppm ppm ppm

Liver weights

Absolute (g) 26 | 11.3d 117§ 122 1261* 1262 634598 | 6.15]| 6.61
52 | 13.03] 1336 1259 1276 1372 687 779 64 5'84
104 | 13.35| 14.14] 1384 14.0f 1346 o9d1 1127 9lso1.1a

o N

Relative 26 2.46 2.53 2.637 2.68 2.67f 2.24 218 272 | 2.51*
52 2.47 2.54 241 2.48 2.61 2.17 2.28 2.17 2.64**
104 2.34 2.42 2.55 2.42 2.54 2.49 2.63 2.45 3.14*

Kidneys weights

Absolute (mg) 26 2651 2615 2776 2703 2740 15p1 13871605 1657
52 2909 2920 2838 2961 3174 1838 1959 1953  2129*

*

104 3443 3408 4451 3530 3782 2408 2581 2354 2510
Relative 26 058 0.57 0.59 0.5§ 0.58 0.97 0.8 0.p9.63**

52 0.55 0.56 0.55 0.58 0.60f 0.58§ 0.5p 0.3 0.6y*

104 0.61 0.59 0.84 0.61 0.73 0.61 0.60 0.60 0.70*

Adrenal weights

Absolute (mg) 52 51.2 52.2 48.9 48.
104 73.9 241.5 66.6 109.

-

50.8 69(9 71.668.5 58.8*
77.1 96.1L 79|7 74.3 58(0*

a

©

Relative 52 0.010, 0.01d 0.00p 0.009 0.000 0.022 22D.0 0.022 | 0.019%
104 | 0.013| 0.042( 0.014 0.019 0.015 0.05 0.019 0.920.017

* p<0.05;*p<0.01 ?data excludes 1 female control with high adrergibt due to cortical adenoma

Necropsy findings There were no treatment-related gross lesioasyatose level in the satellite groups. In
the main study, increased incidences of dark ctitmraand accentuated lobular pattern in the lived a
luminal dilatation of the common bile duct werers@efemales at 5000 ppm at termination (104 w) alsd

in some female decedents at this dose level. Ttidence of discharge from the eye(s) was signiflgan
increased in females at 5000 ppm. Increased incidenf renal pelvic dilatation observed in male2GQ

and 1000 ppm and lung masses seen in males atp®@@vere considered as incidental in the absence of
histopathological correlates. Other significantfetiénces between control and treated groups in the
incidences of gross lesions were considered intidlémo dose-response pattern).

Table 56. Selected necropsy findings in decedents rats and tarminal
sacrifice (104w)

Organ / finding Fatée® No. of males at (ppm): No. of females at (ppm):
0 50 100 200 | 1000 0 200 | 1000 | 5000

Liver (no. examined) TK 43 40 25 34 32 31 32 30 31

- spot(s) 1 1 1 2 1 1 2 7* 5

- accentuated lobes 0 0 1 0 0 0 1 2 6*
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Liver (no. examined) TK+ID| 52 51 51 52 52 52 52 52 52
- dark color 0 0 2 1 0 0 1 0 5*
- spot(s) 2 2 4 2 2 3 2 10* 5
- accentuated lobes 0 0 2 1 1 0 3 2 8**
Bile duct (no. examined), TK 43 40 25 34 32 31 32 30 31
- luminal dilatation 15 5* 5 6 7 0 3 1 5*
Bile duct (no. examined) TK+ID | 52 51 51 52 52 52 52 52 52
- luminal dilatation 15 6* 6* 8 8 2 5 1 7
- eye discharge 9 13 12 9 14 4 9 1p 18*
Lungs - spot(s) 5 0* 4 1 2 522 2 521 0

- mass(es) 0 3 0 2 5* 3 2 3 3
Kidneys ( 1 3 3 5 7* 3 13* 9 3
- pelvic dilatation

4 TK survivors at 104 weeks only, TK+ID decedentsutvivors killed after 104 weeks

Histopathological examination

Non neoplastic findings:

In Wistar rats, the liver and the kidneys are tpectic target organs after long-term administratiof
flonicamid and lesions are similar to those seerthe 13 w study; in the liver, centrilobular hepati
hypertrophy occurs with signs of liver dysfunctitmit is evident only in female rats at the higtdeste level.
Effects on the_kidneys occur in both sexes, butethis a clear difference between the sexes in resio
morphology; in males, the nephrotoxicity closelysambles a2-microglobulin nephropathy and is
characterized by tubular epithelial hyaline dropleposition occurring in parallel with an increagseidence

of tubular basophilia up to 52 w of treatment; Im@ldegeneration is accompanied by an increasédeimee

of chronic nephropathy after 104 w treatment; imdées, the morphological alterations are confined t
proximal tubular vacuolation, chronic nephropatmd ancreased incidence of brown pigment deposition;
female rats also develop signs of mild anemia acélarated expression of the common age-relatéohkes
such as cataract, retinal atrophy and striated laugwe atrophy. The incidence of lesions in tierves
supplying the muscles are unaffected by treatm@ie lowest NOAEL value established in the ratrfon-
neoplastic effects is 200 ppm in males and 1000 ipgiemales i.e.7.3 and 44.1 mg/kg bw/d, respelstive

Table 57.Incidence of selected non-neoplastic findings in slite groups 2 (26 w) and 1 (52w)

Organ / finding kill No. of males at (ppm) No. of females at (ppm)
0 50 100 | 200 | 1000 0 200 | 1000 | 5000
No of rats examined 10 10 10 1d 1 10 1P 10 10
Liver
centrilobular 26w 0 0 0 0 0 0 0 0 10**
hypertrophy 52w | 0 0 0 0 0 0 0 0 o
Kidney
- hyaline droplet 26w 0 0 2 8** | 10** 0 0 0 0
depositiort 52w | 0 0 0 0 | 10| 0 0 0 0
- tubular basophilia 26w 3 5 4 5 8* 0 0 0 0
52w 4 6 6 8 10** 3 5 4 6
- granular casts in 26w 0 0 0 0 5* 0 0 0 0
dilated tubules 52w - - - - - - - - -
- vacuolatiofi 26w 0 0 0 0 0 0 0 0 10**
52w 0 0 0 0 0 0 0 0 10**
¢ proximal tubular cells; * p < 0.05; ** p < 0.01
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Table 58.Incidence of selected non-neoplastic findings — nragroup (104 w terminal kill and

decedents)
Organ / finding No. of males at (ppm): No. of females at (ppm):
0 50 100 200 1000 0 200 1000 5000

Decedents only (n° examined) 9 11 26 18 20 21 20 22 21
Kidneys - hyaline droplet deposition| 4 3 3* 5 11 5 4 4 5

- vacuolatiofi 0 0 0 0 0 0 0 0 6*

- pyelitis / pyelonephritis 1 0 3 2 4 2 2 8* 2
Eye - cataract 2 3 10 5 6 5 2 5 12*

- retinal atrophy 2 1 6 4 5 1 1 3 10**
Musclé - atrophy of striated muscle 3 6 18 18 11 b 4 7 1**2
Forestomach - erosion / ulcer 2 2 9 1 13 2 5 b *107
Liver - periportal fatty change 0 0 3 0 1 1 6 4 5
Killed after 104 weeks (incidence/N° examined rats)
Musclé - atrophy of striated muscle | 41/43 - - - 32/32| 13/3 17/32| 18/30| 31/31**
fiber 1
Liver - centrilobular hypertrophy 0/43 | 0/40 | 0/25 | 0/34 | 0/32 | 0/31 | 0/32 | 0/30 | 20/31**
- eosinophilic cell foci 15/43 | 9/40 | 12/25| 17/3 | 12/32 | 5/31 | 5/32 | 8/30 | 14/31*

4

Kidneys - tubular basophilic change 25/43 | 16/40 | 11/25| 25/3 | 9/32* | 20/3 | 18/32 | 18/30| 15/31

- chronic nephropathy 18/43 | 24/40| 13/25| 4 23/32* 1 14/32 | 10/30| 14/31

- vacuolatiofi 0/43 | 0/40 | 0/25 | 9/34 * 8/31 | 0/32 | 0/30 | 31/31*

0/34 | 0/32 | 0/31

Eye - retinal atrophy 12/43 13/18 10/11 8/12 14/3B/31 | 4/32| 8/30| 20/31*

All rats (incidence/N° examined rats)

Musclé - atrophy of striated muscle | 44/52 | 6/11 | 18/26 13/1 43/52 | 18/52| 21/54 25/52 52/52%
fiber 8
Forestomach - erosion / ulcer 4/52 2/11 9/p6  7/185/52 | 3/52 5/20 6/22 12/52*
*%*
Liver - periportal fatty change 8/52 | 7/51 | 6/51 | 6/52 | 5/52 | 5/52 | 13/52| 7/52 8/52
- centrilobular hypertrophy | 0/52 | 0/51 | 0/51 | 0/52 | 0/52 | 0/52 * 0/52 | 20/52**
- eosinophilic cell foci 15/52 | 9/51 | 13/51| 17/5 | 13/52 | 6/52 | 0/52 | 10/52 | 15/52*
2 7152
Kidneys - tubular basophilic change| 30/52 | 21/51 | 24/51 | 34/5 | 20/52 | 31/52 | 29/52 | 29/52 | 28/52
- chronic nephropathy 18/52 | 26/51| 18/51| 2 ** 11/52 | 17/52 | 11/52| 21/52*
- hyaline droplet depositién | 11/52 | 8/51 | 4/51* | 14/5 | 25/52 | 7/52 | 5/52 | 6/52 5/52
- vacuolatiofi 0/52 | 0/51 | 0/51 2 19/52 | 0/52 | 0/52 | 0/52 | 37/52*
- brown pigment deposits 0/52 | 0/51 | 0/51 | 8/52 | 0/52 | 6/52 | 7/52 | 5/52 | 14/52*
0/52 | 0/52
0/52
Eye - cataract 34/52 | 19/29 | 20/37 | 15/3 | 28/52 | 24/52 | 16/52 | 22/52 | 34/52*
- retinal atrophy 14/52 | 14/29| 16/37| O 19/52 | 9/52 | 5/52 | 11/52| 30/52**
12/3
0

2 proximal tubular cells’ m. triceps surae; * p < 0.05; ** p < 0.01

Neoplastic findings:

No consistent cause of death was evident in det®d&he nature and incidence of all tumor typesewer
similar in all groups of animals scheduled to bke#i after 104 w, including the decedents. Staidly
significant changes in tumor incidences betweeatée and control groups were confined to reduced
incidences of anterior pituitary adenoma in male$0 ppm and mammary gland adenoma in females at
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5000ppm. Treatment-related rare tumor types didogotr in either sex and the multiplicity of tumansd
latencies did not indicate a treatment effect thezisex at any dose level.

Table 59.Incidences of neoplastic findings in rats schededl to be killed after 104 w

Parameter No. of males at (ppm): No. of females at (ppm):

0 50 100 | 200 | 1000 0 200 | 1000 | 5000
No. rats killed after 104 w: 43 40 25 34 32 3L 32 03 31
- no. benign tumors 53 45 14 35 32 6p 48 46 52
- no. malignant tumors 13 13 3 5 8 5 7 4 1p
- no. benign + malignant tumors 66 58 1y 40 40 67 5 b 50 64
- no. animals with benign tumors 31 25 1 24 24 29 28 25 28
- no. animals with malignant tumors 14 13 3 5 § o 6 4 10
- no. animals with any tumor 33 30 12 25 27 29 28 6 2 30
No. rats dead before 104 w: 9 11 26 18 20 21 20 2221
- no. benign tumors 3 6 21 14 14 30 34 31 23
- no. malignant tumors 6 8 17 14 14 1 4 5 12
- no. benign + malignant tumors 9 14 38 2B 30 37 38 36 35
- no. animals with benign tumors 3 5 1% 10 g 19 18 18 17
- no. animals with malignant tumors 6 8 16 1p 15 7 4 5 11
- no. animals with any tumor 8 10 24 15 18 20 18 18 20
Total scheduled 104 w rats: 52 51 51 52 52 52 52 5p 52
- no. benign tumors 56 51 35 48 46 94 82 17 75
- no. malignant tumors 19 21 20 2( 24 1 11 $) 24
- no. benign + malignant tumors 75 72 55 68 70 10693 86 99

- no. animals with benign tumors 34 30 26 34 33 48 46 43 45
- no. animals with malignant tumors 16 21 19 17 23 12 10 9 21
- no. animals with any tumor 41 40 36 40 4 1 50

OT
D
(o]

D
o
S

The nature and incidence of all tumour types waréar in all groups of animals scheduled to béekilafter
104 w, including the decedents. Statistically gigant changes in tumour incidences between tceated
control groups were confined to reduced inciderafesnterior pituitary adenoma in males at 1000 @pmd
mammary gland adenoma in females at 5000 ppm.tresd-related rare tumour types did not occur ihegi
sex and the multiplicity of tumours and latenciés mbt indicate a treatment effect in either seaa dose
level. However in order to support this conclusiadditional details about rare tumours formatiowl a
discussion were presented in the addendum 3 tomel8 B.6 (France, 2006); these include pulmonary
masses, squamous cell carcinomas in the nasay eandtcerebellum granular cell tumors.

Pulmonary masses

Table 60.Histopathological findings of pulmonary mass(es) ned at necropsy in male decedent
and terminally killed rats

Group | Animal | Fate’
(ppm) | number Macroscopic finding Histopathology
(week)
35 tk (104) nothing Adenoma (B)
0
43 tk (104) nothing Adenoma (B)
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Group | Animal | Fate’
(ppm) | number Macroscopic finding Histopathology
(week)

Hyperplasia, alveolar epithelial cells++

66 tk (104) 1 mm in diameter
Adenoma (B)

78 tk (104) 10 mm in diameter Adenoma (B)

50 98 tk (104) nothing Adenoma (B)

Adenoma (B)

104 tk (104) 4 mm in diameter In other site: Hyperplasia, alveolar

epithelial cells +

100 112 ke (104) nothing Adenoma (B)
170 tk (104) 5 mm in diameter Adenoma (B)
200 6 mm in diameter Adenoma (B)
171 tk (104)
2 mm in diameter Hyperplasia, alveolar epithel@lc+
212 tk (104) 5 mm in diameter Hyperplasia, alveolar epithelial cells ++

221 tk (104) 3 mm in diameter Adenoma (B)

240 ke (79) 30 x 30 x 50 mm Adenocarcinoma (M)
Malignant methothelioma (M)
241 fd (62) 5 mm in diameter
In other site:Adenoma (B)
1000
7 mm in diameter Histiocytic sarcoma (M)
5 mm in diameter Histiocytic sarcoma (M)
253 fd (100) 5 mm in diameter Histiocytic sarcoma (M)
5 mm in diameter Histiocytic sarcoma (M)

(Multiples masses)

*: tk, terminal kill; fd, found dead; ke, killeth extremis.
Grade: +, slight; ++, moderate.
B, benign; M, malignant.

The lung masses in males at the high dose wergildedas tumours of various histopathological tyaed
were concluded to be not treatment related.

Thesquamous cell carcinomas in the nasal cavityyere neither dose-related nor with statisticahifigance
and were observed unilaterally and without preresipllesions; these were re-evaluated as occumitize
nasolacrimal duct. Further information was suleditto support the non relevance of squamous cell
carcinomas of the nasal cavity.

Since squamous cell carcinoma of the epitheliurmdirthe nasal cavity is generally considered touocc
infrequently in the nose of rats, the number of dtgreported in the study was considered to beiveln
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high. The diagnosis of “Nasal Cavity — Squamoull Carcinoma” reported in the study was reviewed an
further investigated to clarify their possible sigrance. Part of this investigation involved sening of the
remaining noses from the intermediate dose groops somplete data set was available for interpogtat
The results of these additional rat nasal cavigluations are reported in Table 61. No additiGmalamous
cell carcinomas were observed during the examinatib these additional sections; a unilateral benign
squamous cell papilloma was observed in one mala the 200 ppm group.

Table 61.Incidence of nasal cavity tumours in rats

Males
Finding Dose (ppm) Historical Control,
Mean (Range)
0 50 100 200 1000 IET
No. examined 52 51 51 52 52 205
Squamous cell 2 3 4 2 6 9
carcinoma
3.8% 11.5% 4.329%
(0-10%)
Unilateral 2 2 4 2 6
Bilateral 0 1 0 0 0
Squamous cell 0 0 0 1* 0
papilloma
* unilateral
Females
Finding Dose (ppm) Historical Control,
Mean (Range)
0 200 1000 5000
IET
No. examined 52 52 52 52 204
Squamous cell 0 0 0 3% 2°
carcinoma
5.8% 0.98%
(0-4%)

2 Four control studies: 0/56, 0/49, 4/50, 5/50rf@les and 0/56, 0/49, 2/49, 0/50 for females; fateral

A review of the macroscopic findings that corregpexh to these lesions diagnosed as “Nasal Cavity
Squamous Cell Carcinoma” indicated that these essiosad a wide variety of descriptions ranging from
swellings to masses. There was some concernhthabpography (nasal cavity) that was used to destine
tumors was driven by the computer software progaaoh that they may not be arising from the nasaityav
but from other tissues in the region. The grosseolation and association with overgrown incisetteof
some of the gross lesions are tabulated in Table 62
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Table 62.Tumors recorded as nasal cavity, squamous cell canoma or adenoma

Dose Animal Malocclusion Syndrome Effect
Group No. Sex Gross Observation
0 ppm 42 Male Skin (Dorsal): Subcutaneous mass
(R), 10 mm in diameter
a7 Male | Skin (Buccal): Mass, 10 mm in
diameter
50 ppm 55 Male Nasal Cavity: Mass
57 Male Nasal Cavity: Mass, 10 mm in | Elongation of Upper and Lower
diameter Incisors
88 Male | Skin (Head): Swelling Elongation of Lowacisor
100 ppm 126 Male | -
129 Male Skin (Head): Swelling
130 Male Skin (Head): Swelling
137 Male Nasal Cavity: Mass, 10 mm in
diameter
145 Male Skin (Periocular): Subcutaneous
mass (L), 20 mm in diameter
200 ppm 185 Male Skin (Periocular): Erosion/Ulcer
(L)/swelling (L)
207 Male Skin (Periocular): Subcutaneous
mass (L), 30 mm in diameter
1000 210 Male | Skin (Periocular): Swelling Incisor: Mathgsion
ppm
222 Male Skin (Nasorostral): Enlargement Inciddaiocclusion
224 Male Skin (Buccal): Subcutaneous mass
(R), 20 mm in diameter
230 Male Skin (Buccal): Subcutaneous Incisor: Malocclusion
mass, 20 mm in diameter
238 Male Nasal Cavity: Mass, 10 mm in
diameter
260 Male | - Elongation of Lower Incisor
5000 573 Female| Skin (Head): Elevated area
ppm
581 Female| Skin (Buccal): Subcutaneous ma&$ongation of Lower Incisor
(R), 20 mm in diameter
582 Female| Skin (Buccal): Subcutaneous | Elongation of Lower Incisor
mass, 20 mm in diameter
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The slides were re-examined for non-neoplastiotespf the nasolacrimal duct. All the tumors disggtbas
“Nasal Cavity — Squamous Cell Carcinoma” were gom#id to be tumors arising from the nasolacrimak duc
and not arising from the epithelium lining the dasevity. With a single exception, all tumors weralateral
and infiltrated the surrounding soft tissue mediadl lateral to the incisor tooth that was also gme# the
section.

Although tumors of the nasolacrimal duct are negrently reported in carcinogenesis bioassays tapeous
squamous cell carcinomas arising from the nasotedriluct have been reported in the literature bhyo8eers

et al.l (1994) for the Wistar rat; these tumours prevailriales and are primarily associated with chronic
inflammation. The chronic inflammatory changesevpresent with and without squamous metaplasiaband/
hyperplasia of lining epithelium. Malocclusion iokcisor teeth was considered a contributing fagtbhen
present. In the combined chronic toxicity/carcimoigity study of flonicamid in rats, 50% of ratstkvithe
diagnosis of “Nasal Cavity — Squamous Cell Carciabmlso had malocclusion due to overgrowth of the
incisors described clinically. The incidence ofafic inflammation, squamous metaplasia and squamelus
hyperplasia was similar in control and treated gsoaf male and female rats. Additionally, the mé&joof

the changes were present unilaterally, further st the spontaneous nature of these changethede
changes were associated with systemic toxicithefteésted substance, then the changes should baweeax
bilaterally in paired organs rather than unilatgrahd at a greater frequency.

Historical control data from the testing facilit\e) included four studies conducted in Jcl:Widats (205
males and 204 females). In these studies, theance of squamous cell tumors of the nasolacrimat d
ranged from 0-10% (mean 4.32%) in male rats ange@from 0-4.1% (mean 0.98%) in females. The sligh
non-statistically significant increase in the iremde of squamous cell carcinomas was similar tagperted
historical control data with a preponderance of dtsnbeing observed in male rats. In the female tras
incidence observed in the 5000 ppm dose groupgisti above the historical control mean and ranggike
the male rats, it could not be clearly correlatéthwhe inflammatory response due to the low inoike of
both neoplastic and non-neoplastic lesions.

Conclusion: there was no dose-related or statitisggnificant increase in the incidence of thentwrs in
male or female rats. No treatment-related occuggmé inflammation, metaplasia or hyperplasia whiah
be an origin of the tumours were observed in trsola@rimal duct of male or female rats. Taking éhists
into consideration, the squamous cell tumours @rtisolacrimal duct which were observed in thidystuere
considered to be unrelated to the treatment weteht substance

The incidence oterebellum granular cell tumors was 3/52 (6%) in the high dose group of femals.rat
These tumours occurred late in the study (> 94 gjeetéranular cell tumours involving the meningess the
most frequently reported benign neoplasms of tlanbSince they are often only observed microsailyic
they may be included in the section examined maopgally purely by chance. This makes the true
incidence of these small benign tumors difficultdeiermine and these are probably underreporteteraki

and Wals® (1998) reported incidences of benign granular melhingiomas, the most common tumour of the
nervous system in Wistar rats, of 2.4 % in malas BB % in females. In historical control datanfr89 two-

year bioassays at RCC Ltd, Itingen, Switzerfinthe mean incidence was 2.12 % (range 0-7.14rfbY1e01

% (0-4.35 %) in males and females respectively.yTieve not been reported to metastasize and ggneral
grow slowly by expansion. It is concluded that doeurrence of 3 cases in the high dose femalanatds
study can be considered incidental.

Conclusion

Schoevers E&t al. (1994). Spontaneous squamous cell carcinomaasél and paranasal structures in the Cpb:WU (Wistadom) rat:
nasolachrymal duct as major site of origin. J EmviPathol Toxicol Oncol 1994; 13(1):49-57

Poteracki J, Walsh KM. Spontaneous neoplasms itra@dfVistar rats: a comparison of reviews. Toxigal 45:1-8, 1998

RCC Ltd. (2003) Historical control data on neopiaBindings in Wistar rats (Planned sacrifice aft@3 Week), Compiled from 2-year bioassays,
Itingen/Switzerland, 2003(EPA MRID Number 46323701)
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No carcinogenic potential was found after dietasynimistration of flonicamid for 104 w at dose leveip to

to 36.5 and 219 mg/kg bw/d in male and female ratspectivelyConsequently, the NOAEL for all effects
was 200 ppm in males i.e. 7.32 mg/kg bw/d (basetheroccurrence of reduced bw and nephropathy@Q 10
ppm) and 1000 ppm in females i.e. 44.1 mg/kg bviaséd on the occurrence of reduced bw gain, mild
anemia, hepatic hypertrophy, hepatic dysfunctiemal tubular vacuolation, chronic nephropathy and
accelerated age-related eye and muscle lesio@¥8atgpm).

First mouse study

Reference Ridder, 2003a

GLP: Yes

Guidelines OECD 451; US-EPA OPPTS 870.4200

Groups of 60/sex Swiss mice (Crl:CI®YICR) BR VAF/Plus strain; 40 d old at start of ahwg mean bw =
23.5 - 28.60) were administered 0; 250; 750 and)2@am of flonicamid technical in the diet for 78 w;
satellite control and high dose groups of 10 mefsere sacrificed at 26w or 52w. The dose lewadse
selected from the results of the 13w feeding sindyice (Ridder W.E., 2001) with 0; 100; 1000 argDG
ppm of flonicamid in the diet, in which the NOELas/100 ppm in both sexes (i.e. 15.25 mg/kg bw &ntl 2
mg/kg bw in males and females, respectively); tieAEL was 1000 ppm (hepatocellular hypertrophy in
males and increased splenic extramedullary hemegsigdn both sexes). The average test substartaieei
was 29, 8&nd 261mg/kg bw/d in males and 38; 112 and 334mikigl in females from the 250; 750 and
2250 ppm groups, respectively.

Tests diets were prepared at approx. weekly inkethaoughout the study period. The stability ainficamid

in test diets was confirmed in the preliminary 1&wdy; test substance was shown to be stable idi¢théor

at least 14 d under both and refrigerated and arhdeEmperature conditions. Diet homogeneity was
confirmed prior to the initiation of the study omtbhes from the 250 and 2250 ppm levels. Achieved
concentration analyses were performed on all foatiris in wl and every 4 w.

All mice were observed at least once daily for nutitlp / mortality throughout the study and physical
examination was performed weekly until terminatibmdividual bw and food consumption were recorded
weekly for the first 13 w and every 4 w thereafter.

A blood smear (for differential leucocyte count)smarepared in w26 and w52 from all mice from shell
groups and after w52 and 73 w from all survivingenof the main study; a blood smear was also peepar
from mice killed prematurely, where possible. ki, smears were read from mice of the control higgh
dose groups.

Mice from satellite groups (killed after w26 or w5®&ere necropsied, and major organs and tissues wer
examined, and the liver, kidneys and spleen werghee. In the main study, necropsy gomst mortem
examination of major organs and tissues were chaoig on all mice surviving at 18 months and omatte

found dead or killedn extremis. Organ weight% were recorded from 10 mice/sex/group and livedn&ys

and spleen were weighed from the remaining micé.tidsued and gross lesions were preserved from
survivors at 18 months treated at 0 or 2250 ppmfeord all mice dying or killed prematurely and were
examined microscopically. The lungs, liver, kidneysl gross lesions from all survivors at 18 momtbated

1 adrenals, brain, heart, kidneys, liver, testesligpmes, ovaries, uterus, spleen

2 Adrenals, bone, bone marrow, brain, esophagus, dyedenum, jejunum, ileum, colon, cecum, rectuegch(nasal
cavity & pharynx), heart with thoracic aorta, kigseliver with gallbladder, lungs, lymph nodes (¢eal & mesenteric),
pancreas, pituitary gland, testes, epididymes, s&nviesicles, prostate, ovaries, uterus, cerviging salivary glands
(both submandibular), skeletal muscle with peripheerve, skin, spinal cord (cervical, midthoragitcumbar), spleen,
stomach, tail, thymus, thyroid with parathyroidrgla, tongue, trachea, urinary bladder, all grosites.
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at 250 or 750 ppm were also examined. Slides df tissue were peer reviewed, and a Pathology Wgrkin
Group was constituted to review study findings.

Chemical analyses of test substance in diet§he homogeneity of diet mixing was acceptablshasvn by
the results of 5 analyses of the low and high dossiddiets (248.9% 4.204 ppm and 2260.36 21.926 ppm,
respectively) which were within 98.2 - 102.3% ofminal concentration. Achieved concentrations thimug

the study were acceptable, since all diets on @hsions were within the range 89.5 — 111.6% ndmina
concentration.

Mortality : Survival was not affected by treatment at anyedesel and no specific cause of premature death
was discernible.

Table 63. Deaths and survival incidences in main groups (60 ice/sex/dose

level)
Treatment Number of death (% survival) :
group
(ppm) Males at: Females at:

w52 Termination w52 Termination

0 4 ©3) 13 (78) 4 (93) 14 (77)
250 1 08) 11 82) 3 (95) 10 @3)
750 2 07) 6 (90) 2 97) 13 (78)
2250 4 03) 14 (77) 4 (93) 14 (77)

Clinical _examinations There were no treatment-related clinical findingjse most common findings
included hair loss and rough hair coat in all gyugigher incidence of ear lesions and hair losmates
referred as the progressive necrosing dermatitislwin some cases resulted to sacrifice of the mice
occasional mass development in the preputial aretecttd as early as 10-12 w; abdominal mass
development in females mostly associated with avacysts development or uterine horn enlargement.

Bw and food consumption There was no treatment-related effect on bw gagither sex at any dose level,
although bw gains were significantly higher intaflated females throughout the study period; ssilted
from the significantly heavier bw at w0 in contfemales, any of which lost weight during study Where
were no treatment related effects on food conswumpti either sex at any dose level; occasionaissitlly
significant values seen in the treated groups vmeireor, transient and represented both higher amd lo
values, and were therefore considered as incidemts average test substance intake was 2%rmgB
261mg/kg bw/d in males and 38; 112 and 334mg/kgdbw/females from the 250; 750 and 2250 ppm
groups, respectively.

Table 64. Summary of bw and bw gain

Group mean values SD
Males Females
0 ppm 250 ppm | 750 ppm 2250 0 ppm 250 ppm 750 ppm 2250 ppm
ppm
Mean bw (g)
Pretest | 28.4t2.04 | 28.22.22| 28.62.25 | 28.42.12| 23.31.90| 22.22.28** | 21.71.84** | 22.3t1.86**
wl 29.#2.30| 29.52.22| 30.22.50 | 30.%2.22| 23.51.94| 24.52.05* | 24.61.76** | 24.1+2.12
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w53 41.4+4.40| 41.#3.69| 41.83.75 | 42.24.56| 34.63.52| 35.34.35 | 35.#3.68 | 35.23.42
w77 42.2¢04.32| 42.44.92| 42.#3.91 | 42.65.28| 36.93.87| 36.94.26 | 38.64.45 | 36.84.08
Bwg (9)

wil 1.3+0.84 | 1.30.87 | 2.#0.96* | 1.740.92* | 0.2:0.91 | 2.21.48* | 2.9+0.95* | 1.8£1.07**
w53 12.93.89| 13.32.80| 13.22.76 | 13.53.36| 10.82.88| 13.%3.56** | 14.Q+2.83* | 12.72.48**
w77 13.9:3.90 | 14.33.86| 13.63.17 | 13.94.52| 13.83.13| 14.93.63 | 16.93.75** | 14.3:3.33

Laboratory investigations. There were no treatment related effects in the022m mice with respect to
leucocyte differential counts at w26, w52 and wggitistically significant changes were seen at \wb2
males (reduced mean number of monocytes in makksnaneased mean number of eosinophils in females)
but these changes were minor and not seen atiatkerals. All other values were not significandifferent
from control values.

Necropsy findings Treatment-related gross findings at necropsy ainnstudy groups were confined to
increased incidences of tissue masses in the hingsth sexes at 750 and 2250 ppm and males gb250

Organs weights Liver weights changes were the only treatmerdtesl effects which was seen in high dose
mice only at w26, w52 and w78: slightly increasddolute and relative liver weights occurred irhtsgxes

in w26 and w52, but not all values were statisjcailgnificant, and these liver weight changes isézd only

in females at w78. There were no other treatmdatee effects on organ weights at any dose level.

Table 65. Summary incidence of lung masses/nodules and of seied organ
weights — main study mice (60/sex)

Group mean values SD
Males Females
0 ppm 250 ppm| 750 ppm| 2250 0 ppm 250 ppm | 750 ppm | 2250 ppn
ppm
Incidence of lung masses
2/60 7/60 | 15/60 | 15/60 3/60 4/60 7/60 7/60
Group mean liver absolute weight (g)
w26 1.96% - - 2.160 1.599 - - 1.689
0.253 +0.160 |+ 0.284 +0.14
wh2 2.013 - - 2.251 1.717 - - 1.932
+0.229 +0.205* | £ 0.393
+0.242
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w78 2.3041 |2.4204 |2.4298 |2.4143 |1.930 1.8712 2.1057 2.1330
+0.6199 | £+ 0.7441 | £ 0.6559 | + 0.4033 | £0.4430 | +0.3412 | £0.6321 |+ 0.3328*
Group mean liver relative weight (g / g x 100)
w26 | 4.883 - - 5.255 +4.605 - - +5.145
+0.347 +.347* | £0.458 + 0.444*
w52 5.016 - - 5.453 4.825 - - 5.396
+ 0.646 +0.524 [ +0.679 +0.549
w78 5.4234 |5.6871 |[5.7101 |5.6587 | 5.2561 5.1977 5.5094 5.7581
+1.4121|+1.9822| +£1.5730| +0.8762| £1.0033 [ +0.8710 | +1.2635 | £0.6648**
*p<0.05 ** p <0.01

0 Histopathological examination

* Non neoplastic changes: Treatment-related non-astiplchanges were seen in the liver, spleen and bo

marrow:

> Liver: In satellite groups, minimal to moderate cenhllar hepatocyte hypertrophy occurred only in
males at 2250 ppm; in the main group, this findivegs found in males at all dose levels in which it
exhibited dose dependent severity and in femal22%@ ppm.

> Spleen: In satellite groups, increased splenic extramaduhematopoiesis and pigment deposition (both
graded as minimal to moderate) occurred in botlese® 2250 ppm at both interim kills. In the main
group, this finding was seen in males at all desels and in females at the 2 highest dose levals a
increased pigment deposition (golden brown granwlaterial consistent with hemosiderin) occurred in
both sexes at 2250 ppm.

» Bone marrow: In satellite groups, an increaseddemte of minimal to moderate bone marrow
hypocellularity was evident at low incidence infbeexes after 26 w and in males only after 52 wznd
males also showed pigment deposition after 26 wthénmain groups, increased incidence of minimal
bone marrow hypocellularity accompanied by pigmaeposition was evident in both sexes at 750 or

2250 ppm, suggesting a treatment-related effeerrgihrogenesis.




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

» Other changes: Increased incidences of enlargeamhtincreased eosinophilia of the epithelial cells
lining the terminal bronchioles occurred in a lapyeportion of mice in all treated groups, but theras
no clear dose-response relationship. This treatnadaited finding was attributed to an increased sizad
granularity of the cytoplasm of these epitheliallsc€presumably Clara cells) and was considered as
suggestive of an induction of cytochrome enzymdtholigh hypertrophy localized within airway cells
appeared to be the principal change, increasedncetibers could not be precluded. Therefore, the
alteration was referred to as hypertrophy/hyperpla3here were no other treatment-related non-
neoplastic alterations.

Table 66. Selected non-neoplastic histopathological findings stallie and

main groups

SATELLITE GROUPS Males Females
Terminal kill 26 w 52w 26 w 52w
Dose levels (ppm) 0 2250 0 2250 0 2250 0 2250
Liver - centrilobular 0/10 6/10 0/10 7/10 0/10 0/10 0/1(¢ 0/10
hypertrophy
Spleen
- extramedullary hematopoiesis 0/10 6/10 4/10 9/10 6/10 8/10 7/10 10/10
- pigment deposition 0/10 1/10 0/10 3/10 4/10 10/10 | 0O/10 3/10
Bone marrow
- hypocellularity 0/9 2/10 0/10 2/10 0/10 2/10 0/10 0/10
- pigment deposition 0/9 2/10 0/10 0/10 0/10 0/10 0/10 0/10
MAIN GROUP (78 w kill) Males Females
Dose levels (pm) 0 250 750 2250 0 250 750 2250
Liver - centrilobular 4/60 14/60 | 36/60 | 40/60 0/60 0/60 1/60 11/60
hypertrophy 4 14 29 15 0 0 1 8

- minimal 0 0 6 19 0 0 0 3

- slight 0 0 1 6 0 0 0 0

- moderate
Spleen
- extramedullary hematopoiesis 17/60 | 30/60 | 28/60 | 45/60 | 33/60 | 34/60 | 43/60 | 46/60

- minimal 7 17 14 19 14 21 20 16

- slight 5 9 12 13 7 8 16 20

- moderate 4 3 2 8 8 4 5 8

- moderately severe 1 0 0 5 4 1 2 2

- severe 0 1 0 0 0 0 0 0
- pigment deposition 1/60 0/60 2/60 8/60 15/60 | 9/60 15/60 | 28/60

- minimal 1 0 2 8 11 8 14 25

- slight 0 0 0 0 4 1 1 2

- moderate 0 0 0 0 0 0 0 1
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Bone marrow
- hypocellularity (femoral) 0/60 1/60 7/60 24/60 1/60 7160 11/60 | 22/60
- minimal 0 1 7 16 0 4 7 15
- slight 0 0 0 6 1 3 4 4
- moderate 0 0 0 2 0 0 0 3
- pigment deposition 0/60 4/60 12/60 | 32/60 | 4/60 2/60 7/60 25/60
- minimal 0 2 6 12 4 2 2 10
- slight 0 2 6 13 0 0 5 15
- moderate 0 0 0 7 0 0 0 0
- hypocellularity (sternal) 0/60 1/60 5/60 22/60 1/59 3/60 6/60 12/60
- minimal 0 1 5 18 0 2 4 10
- slight 0 0 0 3 1 1 1 1
- moderate 0 0 0 1 0 0 1 1
- pigment deposition 0/60 7/60 15/60 | 31/60 5/59 6/60 10/60 | 24/60
- minimal 0 3 9 13 4 6 5 12
- slight 0 4 6 17 1 0 5 11
- moderate 0 0 0 1 0 0 0 1

* Neoplastic changes:

Lung: Treatment-related statistically significant inesed incidences of primary lung tumors occurrelbith
sexes at all dose levels. Initial histopathologieshmination showed that the overall incidencesrexdted
mice with any primary lung tumor (including alvedtaonchiolar adenoma and carcinoma) were in thgea
36.7 - 60.0% compared with control incidences af7 Ihd 15.0% in males and females, respectivereth
were also increased incidences of focal alveolanttmiolar hyperplasia of epithelial cells (mosglik Clara
cells) in terminal bronchioles in both sexes aalte levels. The diagnoses were confirmed by lzofmgy
working group. Although a very small number of diages were modified on peer review, the group
incidences of both benign and malignant tumors weraparable to the original incidences. There vetzar
dose related increased incidences of malignantrsianad of the number of mice with multiple tumors.

Only a small proportion of incidental deaths inte#latment groups had a primary lung tumor and wesé
diagnosed in animals killed at termination in wi&Jicating that the lung tumors were generally lifet
threatening.

Historical incidences of benign tumours in Crl:CB-{ICR) BR strain were reported to be approx. 14% an
8% in males and females, respectively and the emud of malignant tumors was reported to be appi#x.
and 4% in males and females, respectively.

Other organs and tissues: No treatment-related neoplastic effects occuiredny other tissue at any dose
level.

Table 67.Incidence of pulmonary neoplastic lesions, and fotayperplasia — main group (78-w
necropsy)

Organ / finding Incidence at 78 w:
In males at (ppm): In females at (ppm):
0 | 250 | 750 | 22500 o | 250 750 2250

Initial histopathological evaluation

No. lungs examined 60 60 60 60 60 60 60D 60

Alveolar/bronchiolar 9 26** 24%* 32** 9 21* 30** 25*
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adenoma

Alveolar/bronchiolar 2 4 9* 10* 0 3 4 5*

carcinoma

No. animals with 1tumor 10 27 29 36 9 22 32 26

No. with multiple adenomasg 2 8 12 17 1 4 12 1p

No. with multiple 0 1 3 5 0 2 2 3

carcinomas

No. with focal hyperplasfa 2 22 46 46 4 20 41 42
Pathology working group

No. lungs examined 10 27 29 36 9 22 32 26

Alveolar/bronchiolar 7 25 25 33 9 20 30 24

adenoma

Alveolar/bronchiolar 4 6 12 12 0 3 3 7

carcinoma

No. animals with 1tumor 10 27 29 36 9 22 32 25

3 some animals had both adenoma and carcinbaiaeolar/bronchiolar ; * p < 0.05; ** p < 0.01

Most of the tumours were diagnosed in mice killedeamination in w78, indicating that the lung twme
were generally not life-threatening. There wa®reess incidence of tumours in any other orgarssué.

In CD-1 mice, the liver, spleen, bone marrow anayjluvere identified as target organs for non-neaiglas
effects: increased incidence of liver hypertroplsplenic extramedullary hematopoiesis with pigment
deposition, lung hyperplasia/hypertrophy and redut®ne marrow cellularity were observed. Liver
hypertrophy, splenic extramedullary hematopoiasisiales and lung hyperplasia / hypertrophy in lsgtkes
were observed at the lowest dose level and no NOA&S set.

Increased incidence of primary lung tumours (alagblronchiolar adenomas and carcinomas) was olzserve
in both genders at all diet concentrations in #rege 250 — 2250 ppm, equivalent to 29 — 334 mgikgd land

no NOAEL could be set.

Second mouse study

Reference Nagaoka, 2004

GLP: Yes

Guidelines OECD 451; US-EPA OPPTS 870.4200; JMAFF 12 NouSasild7

Deviations a detailed weekly examination was performed &rdyn w41l of the study; blood smears were not
taken after 12 months; 78w blood smears were ratnaed for differential leucocyte count; adrenalsart
and reproductive organs were not weighed at negrapsy liver, lung, spleen and femoral and stefnahe
marrow from terminal kill animals were examinedtbsthologically. The deviations from the guidelare
considered not to affect the validity of the stuayich was only designed to elucidate a NOAEL fapacific
lesion identified in the previous oncogenicity stud

This additional mouse oncogenicity study was dexigmo determine a NOAEL for flonicamid when
administered to the same strain of mouse at lovesse devels than the previous study using the same
production batch.

Groups of 50/sex Swiss mice (Crj:CI®XICR) strain; 5w old; mean bw at start of 7d quéirse: 18.9-25.0 g

in males and 17.2-23.0 g in females) were admimdt®; 10; 25; 80 and 250 ppm of flonicamid techhin

the diet for 78 w (equivalent to 0; 1.2; 3.1; 9rflé80.2 mg/kg bw/d in males and 0; 1.4; 3.6; Hh8 36.3
mg/kg bw/d in females).

The stability of a 10 ppm diet formulation was exsed after 28-day storage in the cold and dark
room followed by storage during 1 day in the dard a7 days at room temperature. The
homogeneity and achieved concentrations of all fdighulations were investigated pre-dose and
once in w13, w26, w52 and w78.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

All mice were observed once daily for morbidity értality and for clinical signs of toxicity throught the
study period; a palpation was performed weekly fradil. Individual bw and food consumption were
recorded once pre-dose, weekly for 13 w and onegyew thereafter.

A blood smear was prepared from all moribund arsmalhere possible, and from all survivors killed at
termination. The smears were retained for possiiflerential leucocyte counting.

All animals dying or killedn extremis during the study, and survivors at 78w were subgeto necropsy and
full post mortem examination of major organs and tissues. The weighthe brain, liver, spleen and kidneys

were recorded from all animals killed after 78wful range of tissuésincluding left and right lung and
bronchus (infused with formalin) and all gross desi was preserved from all animals. Histopathokigic
examinations were performed on the liver, lungespland femoral and sternal bone marrow from aemi
killed after 78w and on all organs and tissues pktacrimal gland and carcass) retained from alsirtineat
died or were killed prematurely; in addition, grdesions recorded at necropsy from all study miezew
subjected to histopathological examination where #tudy pathologist judged the lesions to be
toxicologically relevant.

Chemical analyses of test substance in _dietslomogeneity of test substance in the diets waeable
since all preparations were within 10% of the taxgdues.

Mortality : Although cumulative mortality was significantipdreased in females at 25 and 80 ppm, death
rates did not appear to be treatment related beazfube lack of dose dependency.

Table 68. Survival incidences

Fate Number of mice

Males Females
Dose (ppm 0 10 25 80 250 0 10 25 80 250
KE/FD 16 13 17 21 16 6 6 13* 14* 13
TK 34 37 33 29 34 44 44 37 36 37
Total 50 50 50 50 50 50 50 50 50 50
KE/FD killed in extremis/found dead; TK killed at termination after 78 weeaieatment

Clinical examinations: There were no treatment-related effects at asg dievel on the nature and incidence
of clinical findings which were all considered asidental because occurring only in 1 group anditmout
dose dependency.

Bw _and food consumption There were no treatment-related effects at arsge devel on bw gain and food
consumption (changes were transient and not dgsendent). The overall mean achieved dose levele wer
1.203+ 0.098; 3.136t 0.298; 9.995t 0.917 and 30.264 2.834 mg/kg bw/d in males and 1.44%.135;
3.664+ 0.330; 11.84% 1.091 and 36.33% 2.953 mg/kg bw/d in females

1 Adrenals, bone, bone marrow, brain (cerebrum,bedham), esophagus, eyeballs, duodenum, jejunieapil colon,
cecum, rectum, heart, aorta, kidneys, lacrymaldyldarynx, liver with gallbladder, lungs, lymph rexi(submandibular
& mesenteric), mammary gland, nasal cavity, parsrpduitary gland, testes, epididymes, seminalcles prostate,
ovaries, uterus, cervix, vagina, salivary glandgletal muscle, peripheral nerve, skin, spinal c@mpleen, stomach,
thymus, thyroid with parathyroid glands, tonguagctrea, urinary bladder, all gross lesions.
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Table 69. Mean bw gain and food consumption

Males Females

Oppm | 10 ppm| 25 80 250ppm| Oppm | 10 25 ppm | 80 ppm| 250ppm
ppm ppm ppm

Bw ()

wl 27.81 27.81 27.80 27.82 27.82 24.19 241 24.0224.26 24.34

wll 39.91 40.44 40.09 40.83 40.37 34.24 33.9 31.931.45% | 32.23*

w61l 47.10 50.82** 48.94 50.13*% 49.13 48.36 50.14 .3%7 | 47.70 48.21

w69 45.93 49.12* | 47.93 49.724 47.17 46.72 48.3 645. | 45.23 47.42

7
2
w45 46.30 49.18* | 46.91 48.954 48.75 45.45 4771 734.| 46.21 46.46
1
b
3

w77 46.64 49.45 47.88 49.61 48.03 47.5Y 48.6 47.%146.25 48.20

Food consumption (g/mouse/d)

wl 5.55 571 5.59 5.86 5.56 4.67 4.58 4.74 474 447

wll 4.86 4.97 5.22* 5.48*| 5.19* 5.25 5.04 4.88 b4 | 529

w45 5.11 5.27 5.37 5.44 5.15 5.48 5.76 5.22 525 325.

w61l 4.91 4.82 5.10 5.28 4.99 4.97 5.21 5.43 5.78* .69%5
w69 5.31 4.90 5.15 5.61 4.92 5.53 5.06 4.98 522 195.
w77 4.92 4.96 5.29 5.17 4.98 5.16 5.00 541 5.19 185.

Necropsy Gross pathological examination showed a stafticgagjnificantly increased incidence of lung
masses only in males at 250 ppm (overall incideatas were 10/50; 14/50; 13/50; 10/50 and 22/5@ates
and 12/50; 13/50; 11/50; 14/50 and 17/50 in fem#&les the controls, 10; 25; 80 and 250 ppm groups,
respectively). The only significant finding in felea was the increased incidence of thickened wathe
uterus at 250 ppm, which was considered as inctlanthe absence of histological correlate.

Organ weights There were no treatment related significant ckanig the brain, liver, spleen and kidney
absolute and relative weights in any group of eigex, except a significant reduction of absolutin&y
weight in females at 250 ppm which is to be congidas incidental in the absence of histologicaletate.

Histopathological examination

* Non neoplastic changes:

» Lung: Treatment-related effects on the incidence of-meoplastic lesions were confined to statistically
significant increases in the incidences of pulmpriarperplasia/hypertrophy of the terminal bronchiol
epithelium in both sexes treated at 250 ppm whiehevonly seen in mice killed at termination (aft8uw).

At the lower dose levels, the incidences of thdsenges were not statistically significantly diffierérom
that of controls in both sexes. These lesions weaded as slight in all groups.

» Other tissues: A slight, but significantly increased incidencecentrilobular hepatocellular fatty change in
the liver was seen in the 250 ppm females whictewsabjected to unscheduled necropsy. This findivass
considered as incidental. Other statistically igant differences between the control and tregtedips in
the incidences of other non-neoplastic histopatjiobd alterations were not considered to be treatme
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related because no dose-relationship was appardfdraa similar effect of treatment had not beeseobed
in the dose range 250 - 2250ppm in the first onomigy study (Ridder W.E., 2003a).

Table 70. Incidences of selected non neoplastic changes

Fate
Males Females
Group (ppm) o | 10 | 25| 80 | 250 o | 10| 25| 80| 25¢
Lung
Hyperplasia tk 4/34 4/37 4/33 2/29 11/34 3/44 5/44 2/37 3/36 11/37
ke/fd 1/16 1/13 1/17 1/21 3/16 0/6 0/6 0/1B 1/14 130/
total 5/50 5/50 5/50 3/50 14/50 3/50 5/50 2/50 4/403  11/5(
* *
Liver
Fatty change tk 10/3 13/37 | 7/33| 10/29| 10/34 0/44 0/44 0/3y 0/36 0/37
4
ke/fd | 0/16 1/13 0/17 1/21 0/16 0/6 0/6 0/1B 3/14 135/
total 10/5 | 14/50 | 7/50 11/50 10/5(¢ 0/50 0/5( 0/5p 3/90 5/50*
0
Kidney
Tubule tk 1/9 1/11 6/10 0/4 0/6 3/44 5/44 1/3Y 2136 3/37
dilatation ke/fd | 0/16 | 2/13 | 3/17| 5/21*| one| 01§ 1 11B 114 1/13
total | 1/25| 3/24 | 9/27 5/25 0/22 0/5( 6/50 2/30 3/%04/50
Dilated tk 0/9 0/11 2/10 0/4 1/6 0/44 1/44 0/37 0/3pb 0/37
pelvis ke/fd | 2/16 | 3/13 | 6/17| 13/21] 6/16 0/6 0/6 0/13 0/14 0/13
total 2/25 3/24 8/27 13/25 7122 0/5 1/5p 0/40 0/500/50
ke/fd killedin extremis/found dead; tk killed at termination after 78 wedleatment; * p < 0.05

* Neoplastic changes:

Lung: Single or multiple alveolar/bronchiolar adenonshshe lungs were statistically significantly inased

in males at 250 ppm.; the total number of male25@t ppm bearing either type of pulmonary tumor was
significantly higher than the controls. The laterafypulmonary tumor formation in these males was no

affected by treatment since the first pulmonaryphestic changes were seen in decedent mice after3%4

68; 53 and 56w of treatment in the control, 10 pg&ppm; 80 ppm and 250 ppm groups, respectivdig. T
incidences of pulmonary epithelial adenoma andilcanca in males treated at up to 80 ppm, and in fesrat
all dose levels up to 250 ppm, were not signifibadifferent from the control incidences. The NOAFr
lung lesions was 10.0 mg/kg bw/day.

Table 71.Incidence of pulmonary neoplastic lesions

Fate

Males

Females

Group
(ppm)

0

10

25

80

250

10

25

80

250

Lung Alveolar / bronchiolar adenoma
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tk 8/34 | 11/37| 8/33 7/29 15/34 10/4 | 8/44 | 11/37| 14/3 12/37
4
ke/fd | 0/16 | 0/13| 4/17 4/21 6/16*F 0/6 0/6 0/18  0/141/13
total | 8/50 | 11/50| 12/5 | 11/50 | 21/50* | 10/5 | 8/50 | 11/50| 14/50 13/50
0 * 0
Nature of pulmonary alveolar / bronchiolar lesions
Total 50 50 50 50 50 50 50 50 50 5Q 5(
examined
Adenomas
Single 7 8 9 11 16 9 6 9 9 10
Multiple 1 3 3 0 5 1 2 2 5 3
Total 8 11 12 11 21** 10 8 11 14 13
Carcinomas
Single 3 6 3 4 7 1 2 2 3 3
Multiple 0 0 0 0 2 0 2 0 0 0
Total 3 6 3 4 9 1 4 2 3 3
Total n° of 11 16 15 14 27** 10 12 12 16 16
mice with
primary
lung tumour

A series of experiments designed to investigate cugse of lung tumour formation in CD-1 mice was

performed, based on the measurement of cell pratifen rates in the terminal bronchiolar regiortrad lung:
- lung cell cycle analysis using BrdU in the mouse
- acomparative study of lung cell cycle analysisits and mice
- areversibility study of the lung effect in the nseu

lung cell cycle analysis using BrdU in the mouskofeing dietary exposure to flonicamid and its

metabolites
a comparison of cell cycle analysis in the mouswg liollowing dietary exposure to flonicamid or
iIsoniazid in 3 mouse strains.

4.10.1.2 Carcinogenicity: inhalation

No data

4.10.1.3 Carcinogenicity: dermal

No data

4.10.2

Human information

No data available

4.10.3

Other relevant information

Lung cell cycle analysis (using BrdU ) in the mousgNomura M., 2003a)
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Groups of 5 maléls mice (Crj:CD-1(ICR) strain, 7-8 w old, 37-33 g start of study) were administered
dietary concentrations of 0 (diet only); 80; 25607and 2250 ppm of flonicamid technical for 3 cangive
days.

Mice were observed at least twice daily for motyali morbidity and clinical signs of toxicity; thiod
consumption was recorded daily and individual bwearecorded pre-test and at termination.

The aim of this study was to investigate the egglof the increased incidence of primary lung tusregen in

the mouse oncogenicity studies; accordingly, theiteal bronchiolar region of the lung, was selected

investigation because increased incidences of tungrs occurred in this region in the mouse longite
studies.

All mice were given intraperitoneal injections dlmg/kg bw of Bromodeoxyuridine (BrdU) at 14 and 2
prior to the termination of treatment; the termikdll was performed at 72h after initiation of feeg
administration and all mice were subjected to nesypthe lungs were removed with the trachea anéa
directly with 4% paraformaldehyde solution to fixet organin toto. A sample of small intestine was also
taken from each animal and similarly fixed to comfiBrdU reaction. The preserved organs were sudaject
immunohistopathological examination. Initially,dige samples were taken tord paraffin sections and then
subjected to the strepto-avidin-biotin method usamgantibody against BrdU as the primary antibodye
slides were successively treated with primary aaybfor 30 minutes at room temperature. Biotinydadmti-
mouse 1gG and streptoavidin conjugated with hodishaperoxidase were applied to the slides forid 4
minutes, respectively. Slides were counterstainigd rematoxylin. One thousand BrdU-negative andtjyes
nuclei in epithelial cells of the terminal brondaioregion of the lung were scored for BrdU uptaReunting
was performed in duplicate by each of 2 operatadeublind conditions. The final results were theam of 4
sets of counts. The validity of the immunochemieghnique was verified by the positive reactiorihia G
zone (cell reniewal area) of the small intestinee BrdU labelling index was expressed as the nuraber
positive nuclei per 1000 nuclei counted.

Results

There was a dose-related increase in the BrdUHagehdices in lung epithelial cells of the groupsated at
250; 750 and 2250 ppm, with statistical significau(p<0.01) at the 750 and 2250 ppm levels. The pfe@n
and range of BrdU-labelling indices were Z£.8.4 (range 5 - 11); 782.2 (5 - 10); 16.@ 8.9 (5 - 28); 25.2
6.9** (17 - 33) and 28.4 5.3** (21 - 34) in the groups treated at 0; 8002850 and 2250 ppm, respectively.
Although not statistically significant, the approwte doubling of the labelling index at 250 ppmdsbe
considered as treatment related. These resultsaitedthat there was an increase in the incidenceltsf in
the DNA synthesis phase of the cell cycle i.e.eased cell at 250 — 2250 ppm proliferation. Theas wo
effect of treatment on the BrdU-labelling index88tppm.

Conclusion

Flonicamid elicits a dose-related increase in pailiferation in the epithelial cells of the terrairbronchiolar
region of the lung in male mice in the dietary camication range of 250 — 2250 ppm, equivalent tmse
range of 40.9 - 339.3 mg/kg bw/d. This study sutggsat a threshold for the flonicamid-induced siiation
of lung epithelial cell proliferation would lie ithe range 80 — 250 ppm, equivalent to a dose rah@a.3 -
40.9 mg/kg bw/d; the NOEL for cell proliferation &80 ppm, equivalent to a dose level of 12.3 mbikdd.

Comparative study of lung cell cycle analysis in & and mice (Nomura M., 2003b)
Groups of 5 females mice (Crj:CD-1(ICR) strain; w&Id; bw = 27-33 g before arrival) were giventdigy

concentrations of 0 (diet only) or 2250 ppm flomizd technical for 3 or 7 consecutive days and gsonifpd
females Wistar rats (7-8 w old; bw before arrival20-126 g) were similarly given dietary conceritnag of

1 Only males were studied since they were moretsanor lung tumors induction than females
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0 (diet only) or 5000 ppm of the test substance3far 7 consecutive days. The dose levels usedisn t
experiment for this study were the highest doselseused in the oncogenicity studies in rats. aivé.m

The animals were observed at least twice dailyrfortality / morbidity and clinical signs of toxigitthe food
consumption was recorded for 3 and 7 days andighafi bw were recorded pre-test and at termindt&ron
d3 or d7).

All animals were given intraperitoneal injectiorfsl®0 mg/kg bw of Bromodeoxyuridine (BrdU) in saliat

2 h prior to the termination of treatment; the terah kills were performed at 3 or 7 days afteriation of
feeding administration and all animals were sulejgdb necropsy; the lungs were removed with thentra
and infused directly with 4% paraformaldehyde gotuto fix the orgarin toto. A sample of small intestine
was also taken from each animal and similarly fixeaconfirm BrdU reaction. The preserved organsewer
subjected to immunohistopathological examinatianitidlly, tissue samples were taken tand paraffin
sections and then subjected to the strepto-aviditislomethod using an antibody against BrdU aspifwmary
antibody. The slides were successively treated pitimary antibody for 30 minutes at room tempemtur
Biotinylated anti-mouse 1gG and streptoavidin cgajied with horseradish peroxidase were appliedédo t
slides for 10 and 4 minutes, respectively. Slidesencounterstained with hematoxylin. One thousartUB
negative and positive nuclei in epithelial cellstioé¢ terminal bronchiolar region of the lung wecered for
BrdU uptake. Counting was performed in duplicateehgh of 2 operators under blind conditions. Thalfi
results were the mean of 4 sets of counts. Thelityalbf the immunochemical technique was verifigdthe
positive reaction in the G zone (cell reniewal arefithe small intestine. The BrdU labelling indesas
expressed as the number of positive nuclei per b0@&i counted.

Results

The group mean BrdU labelling indices of mice tedahat 2250 ppm for 3 or 7 days were significanighbr
than the control values and the index was highter &8f days than after 7 days. On the other hamdgitbup
mean BrdU labelling indices of rats treated at 500t for 3 or 7 days were comparable to the cont@hles
(Table 72)

Table 72.Group mean BrdU labelling indices in epithelial cdk of the terminal bronchiolar
region of lung

Groups | Dose (ppm) BrdU labelling index (no./10) after (days of treatment)
3d 7d
Meanz SD Range Meanz SD Range
Mouse 0 3.6+1.1 2-5 3.8+1.3 2-5
2250 13.6** + 3.6 9-18 104+ 2.1 8-13
Rat 0 3.8+0.8 3-5 3.2+15 1-5
5000 36+1.1 2-5 3.8+13 2-5
*p<0.01
Conclusion

Flonicamid elicits an increase in cell proliferatim epithelial cells of the terminal bronchiola&gion of the
lung in female mice after 3 or 7 days of treatm&nan average dose level of 380 mg/kg bw/day, buim
female rats at an average dose level of 398 mgiiddy.

Toxicological effects on mouse lung: Reversibilitgtudy (Nomura M., 2003c)

Groups of 20 male CD-1 mice (Crj:CD-1(ICR) stra®4-36 d old; bw = 28 - 31g) were administered dieta
concentrations of 0 (diet only) or 2250 ppm flomiid technical for 28 consecutive days (the dosellev
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selected for this study was the highest dose lgsedl in the oncogenicity study in mice); 5 migedup were
killed at O; 7; 14 or 28 days after the cessatibineatment.

The mice were observed at least twice daily fortediby / morbidity and clinical signs of toxicitythe food
consumption was recorded every 3 and 4 days in ek wroughout the treatment and recovery periods;
individual bw were recorded pre-test and weeklyah#er and at terminal kill.

All mice were given intraperitoneal injections didlmg/kg bw of Bromodeoxyuridine (BrdU) in saline2h
prior to the terminal scheduled kill (i.e 5 micedgp at O; 7; 14 or 28 d after the cessation ofitneat); the

Iungs1 were removed with the trachea and infused diresith 4% paraformaldehyde solution to fix the
organin toto. A sample of small intestine was also taken fraoheanimal and similarly fixed to confirm
BrdU reaction.

Before fixation in paraformaldehyde, a small pietéung tissue from the first 2 mice in each graipeach
sacrifice was preserved in 2.5% glutaraldehydesfectron microscopy.The preserved organs were cialoje
to immunohistopathological examination. Initialjssue samples were taken tpnd paraffin sections and
then subjected to the strepto-avidin-biotin methisthg an antibody against BrdU as the primary aijb
The slides were successively treated with primaitibady for 30 minutes at room temperature. Bidtisd
anti-mouse IgG and streptoavidin conjugated witts@adish peroxidase were applied to the slide$Gand
4 minutes, respectively. Slides were counterstawiédhematoxylin.

An additional section of lung tissue from each alinvas similarly treated but using polyclonal aatip
against Clara cells as the primary antibody (CGstHining) and immunohistochemically stained forr€la
cells

One thousand BrdU-negative and positive nucleipithelial cells of the terminal bronchiolar regiohthe
lung were scored for BrdU uptake. Counting wasqreréd in duplicate by each of 2 operators undexdbli
conditions. The final results were the mean oft4 e counts. The validity of the immunochemicalheique
was verified by the positive reaction in the G zdoell reniewal area) of the small intestine. ThellB
labelling index was expressed as the number ofipesiuclei per 1000 nuclei counted.

Sections of lung tissue from each animal were @e®@ for electron microscopy as ultra-thin, resin-
embedded, toluidine blue-stained sections. Reprasen photographs of the target tissue cells waken.
Hematoxylin-stained sections of lung were also érathby light microscopy.

Results

CC-10 staining in_the lung: The reaction to anti-Clara cell antibody was insezh in the terminal
bronchioles of the lung in all mice killed at thedeof treatment without a recovery period. Electron
microscopic examination revealed longitudinal elmttan and hyperplasia/hypertrophy of the Clarascell
graded trace (grade 1 of 4) in one mouse, minigrade 2 of 4) in 3 mice, and trace elongation amdmal
hyperplasia’/hypertrophy in the other animal. Thactien to treatment was readily reversible withinlags
since all control and treated mice killed afterda ¥4d or 28d recovery period showed no signifidasions
on electron microscopic examination.

BrdU labelling: The group mean BrdU labelling index of mice tesaat 2250 ppm for 28 days and killed
without a recovery period was significantly highlean the control values. In contrast, the groupmigrdU
labelling indices of animals treated at 2250 ppm2® days and subjected to a recovery period @#%r 28
days before necropsy were not significantly differérom the control values. Thus, cell proliferatia
response to flonicamid was readily reversible withidays of the cessation of treatment.

1 The tissue and specific region of the tissueef@mination in this experiment, the terminal braalzr region of the lung, was selected because
increased incidences of lung tumors occurred mrégion in the mouse oncogenicity study.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

Electron microscopy of the lungs The increased numbers of Clara cells in the teaiironchiolar region of
the lung at the end of 28 days treatment at 22%0 wps confirmed by electron microscopy. In addititre
cells from these mice exhibited elongation, pratmgctytoplasm and a greater degree of cell compaciihe
secretory granules in the cytoplasm of the actid/&itara cells were also slightly enlarged. Howevteere
was no evidence of secondary deleterious reactgr®) as necrosis or inflammation, around the aietd/
Clara cells, suggesting a mitogenic effect rathanta cytotoxicity-mediated response. These ultretstral
changes were readily reversible within 7 days ef ¢bssation of treatment since they were not appare
animals allowed a 7d; 14d or 28d recovery perioerdafeatment.

Table 73.Group mean BrdU labelling indices in epithelial cdk of the terminal bronchiolar
region of lung

Recovery period Mean BrdU labelling index (no./16) in animals treated at:
(d) 0 ppm 2250 ppm

Meanx SD Range Meanz SD Range
0 34+1.1 2-5 9.8**+2.8 7-14
7 3.8+13 2-5 3.6+1.3 2-5
14 3.2+1.9 1-6 3.6+0.9 3-5
28 3.6£15 2-6 34+1.1 2-5
**p<0.01

Conclusion

Flonicamid elicits an increase in cell proliferatim epithelial cells of the terminal bronchiolagion of the
lung in CD-1 mice after 28 days of treatment ataerage dose level of 303mg/kg bw/d, which is fgaahd
fully reversible within 7 days of the cessationtifatment. Specifically, flonicamid produces a igadnd
fully reversible elongation and hypertrophy/hypasgih of the Clara cells in the terminal bronchiotgion of
the lung, but does not exert a cytotoxic effectlos activated Clara cell. Therefore, it should bacgated
that pathological progressive effects including Brdbeling and changes in the number and size afaCl
cells originated from mitogenic effects of floniciamvhich were rapidly and completely reversible.

Cell cycle analysis in mouse lung following dietargxposure to flonicamid and its metabolites (Nomura
M., 2003d)

Groups of 10 male CD-1 mice (Crj:CD-1(ICR) stradii-43 d old; bw= 27-33 g) were administered dietary
concentrations of 0 (control diet); 2250 ppm ofhftamid technical or 2250 ppm of TFNG, or 2250 ppfim
TFNA or 2250 ppm of TENA-AM; 5 mice/group werelkid after either 3 or 7 days of treatment.

The mice were observed at least twice daily fortediby / morbidity and clinical signs of toxicityhe food
consumption was recorded for the treatment perimdd individual bw were recorded pre-test and at
scheduled termination i.e. on d3 or d7.

All mice were given intraperitoneal injection oféhg/kg bw of Bromodeoxyuridine (BrdU) at 2 h prior
the scheduled sacrifice i.e. after 3 or 7 dayse#tment; the lungs were removed with the trachearg#used
directly with 4% paraformaldehyde solution to fixetorganin toto. A sample of small intestine was also
taken from each animal and similarly fixed to comfiBrdU reaction. The preserved organs were sudaject
immunohistopathological examination. Initially,dige samples were taken tord paraffin sections and then
subjected to the strepto-avidin-biotin method usamgantibody against BrdU as the primary antibodye
slides were successively treated with primary aalybfor 30 minutes at room temperature. Biotinydadati-
mouse 1gG and streptoavidin conjugated with hodishaperoxidase were applied to the slides forid 4
minutes, respectively. Slides were counterstainigdl rematoxylin. One thousand BrdU-negative andtjyes
nuclei in epithelial cells of the terminal brondhaioregion of the lung were scored for BrdU uptaBeunting
was performed in duplicate by each of 2 operatadeublind conditions. The final results were theam of 4
sets of counts. The validity of the immunochemieghnique was verified by the positive reactiorihia G
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zone (cell reniewal area) of the small intestinee BrdU labelling index was expressed as the nuraber
positive nuclei per 1000 nuclei counted.

Results

BrdU labelling: The group mean BrdU-labelling indices in lungtlegiial cells in the terminal bronchiolar
region of mice given flonicamid were significantigcreased, relative to the controls, after botr 3 days of
treatment and the increase was greater after 3 afayrgatment. In contrast, the BrdU-labelling iteh in
animals treated with the metabolites TFNG, TFENA aNA-AM were not significantly different from
control values after 3 or 7 days treatment. Sincesased BrdU uptake indicates an increase imthdance
of cells in the DNA synthesis phase of the cellleythe increased BrdU labelling indices in micsated at
2250 ppm flonicamid indicate increased cell pro&ifeon (Table 74)

Table 74.Group mean BrdU labelling indices in epithelial cdk of the terminal bronchiolar
region of lung

Treatment group BrdU labelling index (no./10) after (days of treatment):
(test material / ppm) 3 days 7 days

Mean + SD Range Mean + SD Range
Oppm 3.6+x1.1 2-4 3.2+1.1 2-4
flonicamid / 2250ppm 12.6** + 3.6 8-17 9.4* + 45 3-14
TFENG / 2250ppm 3.0+£0.7 2-4 34+15 2-5
TFNA / 2250ppm 34+15 1-5 34+1.1 2-5
TFNA-AM / 2250ppm 3.8+0.8 3-5 3.6+15 2-5
**p<0.01
Conclusion

Flonicamid at 2250 ppm, equivalent to a dose of B8%kg bw/day, elicits an increase in cell proligon in
the epithelial cells of the terminal bronchiolagimn of the lung in male mice. Since the metabslii&NG,
TFNA and TFENA-AM did not affect the BrdU labellingdex, the cell proliferation effect of flonicamid
considered to be due to the parent molecule rétiagrone of the metabolites tested.

Comparison of cell cycle analysis in mouse lung folving dietary exposure to flonicamid or Isoniazidin
3 mouse strains (Nomura M., 2003e)

Groups of 5 male mice of 3 different strains [C-Q ICR strain (50-52 d old; bw = 28-35q); Jcl:BG13
strain (50-52 d old; bw= 22-27g) and C57/6J st(@in-52 d old; bw = 20-22g)] were administered digta
concentrations of 0 (control diet) or 2250 ppm lhicamid technical or 2250 ppm of isoniazid for 3
consecutive days.

The mice were observed at least twice daily fortality / morbidity and clinical signs of toxicityhe food
consumption was recorded for the 3-d treatmentodsriand individual bw were recorded pre-test and at
scheduled termination.

All mice were given intraperitoneal injection oféng/kg bw of Bromodeoxyuridine (BrdU) at 2 h prior
the scheduled sacrifice i.e. after 3 days of treatmnthe lungs were removed with the trachea ahdbéa
directly with 4% paraformaldehyde solution to fixetorganin toto. A sample of small intestine was also
taken from each animal and similarly fixed to comfiBrdU reaction. The preserved organs were sidgject
immunohistopathological examination. Initially,dige samples were taken tond paraffin sections and then
subjected to the strepto-avidin-biotin method usamgantibody against BrdU as the primary antibodye
slides were successively treated with primary aalybfor 30 minutes at room temperature. Biotinydadati-
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mouse IgG and streptoavidin conjugated with hodishaperoxidase were applied to the slides fordd) 4
minutes, respectively. Slides were counterstaingd ematoxylin.

An additional section of lung tissue from each neowsas similarly treated but using polyclonal antijpo
against Clara cells as the primary antibody (CGstiining) and immunohistochemically stained forr&la
cells.

One thousand BrdU-negative and positive nucleipithelial cells of the terminal bronchiolar regiohthe
lung were scored for BrdU uptake. The number of XDQaositive cells in the control groups of each seu
strain was also recorded and expressed as a pmgeent the cells scored. Counting was performed in
duplicate by each of 2 operators under blind céoit The final results were the mean of 4 setsoofts.
The validity of the immunochemical technique wasified by the positive reaction in the G zone (cell
reniewal area) of the small intestine. The BrdLellihg index was expressed as the number of pesiticlei

per 1000 nuclei counted. The proportion of Clarliscie control mouse lung was compared with that in
Wistar rat lung. The samples of control rat lungrevebtained as paraffin blocks from a previous ywtud
(Nomura, 2003b).

Results

BrdU labelling: In the CD-1 mice, the BrdU-labelling indices ianf epithelial cells in the terminal
bronchiolar region were significantly increasedatige to the controls, after 3 days of treatmerithw
flonicamid or isoniazid and the greatest increases ween in isoniazid-treated mice. On the othed,han
flonicamid treatment at 2250 ppm did not affect BredU labelling index in the B6C3F1 and C57/6Jiatra
mice, but isoniazid treatment produced statistjcsilfjnificant increases in the BrdU labelling indexhese 2
strains.

CC-10 staining in the lung: The mean proportion of Clara cells in the termirainchiolar region in the lung
of control mice of all 3 strains was remarkably sistent with mean values of 79, 81 and 80% in CD-1,
B6C3F1 and C57/6J strains, respectively. On therdiand, control Wistar rat lung (study number ANSQ)
had a mean of 35% Clara cells. This species differdetween mice and rats for the number of Clelta in

the terminal bronchioles of the lung had been rteplan the literaturk

Table 75.Group mean BrdU labelling indices and proportion ofClara cells in the epithelium of
the terminal bronchiolar region of lung in CD-1, BEBC3F1 and C57/6J mice

Species / strain | Treatment group BrdU labelling index % Clara cells
(no./10))
(test material / Mean £ SD Range Mean £ SD Range
ppm)

Mouse / CD-1 Oppm 3.4+ 1.3 2-5 79+ 3.2 75-83
flonicamid / 10.6** + 3.6 5-15 - -
2250ppm
Isoniazid / 23.6**+ 2.7 22 -27 - -
2250ppm

Mouse / B6C3F1| Oppm 3.0+ 0.5 2-5 81+3.2 77 -85
flonicamid / 3.0£14 3-5 - -
2250ppm
Isoniazid / 12.0** + 3.3 7-16 - -

1 Mohr U. et al, Pathobiology of the aging mous®l.1 ; respiratory system, development, growth agahg of the lungs, ILSI

press, 1996

Boorman G.A. et al., Pathobiology of the Fisher fatademic press, 21, Lung, 1990
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2250ppm
Mouse / C57/6J Oppm 2.0+ 0.8 1-3 80+ 3.4 75 -83
flonicamid / 2.2+0.7 1-3 - -
2250ppm
Isoniazid / 4.0+ 1.6 2-6 - -
2250ppm
Rat / Wistat Oppm NA NA 35+5.1 29 -42
*p < 0.05; ** p < 0.017 from study no. AN-2130 (Nomura, 2003b); - not ekzed; NA not
applicable

Conclusion

Cell proliferation of the lung terminal bronchiolapithelial cells (as indicated by BrdU index) was
significantly increased after 3-day dietary adntiaiion of 2250 ppm flonicamid technical (equivalem299
mg/kg bw/d) in CD-1 mice only, but not in B6C3Farnn C57 mice; on the other hand, the 3-day dyeta
administration of 2250 ppm isoniazid (equivalenf8 mg/kg bw/d) induced proliferation of lungrteénal
bronchiolar epithelial cells which was more pronoeshthan with flonicamid in CD-1 mice, and less kedr

in B6C3F1 and C57 mice. Contrary to the differ@mésponse seen among the 3 strains of mice esjhect
to cell turnover, the proportion of Clara cells tie terminal bronchiolar region of mouse lungifeated by
CC-10 staining) was similar among the 3 strainsleygul, namely 80% of the terminal bronchiolar celtsre
Clara cells.

Therefore, it appears that the CD-1 mouse exhib#iedin-specificity to the cell proliferating efteof
flonicamid, conversely to the effect of isoniazitlieh was not strain-specific. In Wistar rats, thegwrtion of
Clara cells in the terminal bronchiolar regiontod tung was low relative to the mouse.

Overall conclusion

There is unequivocal evidence that flonicamid ti@ dose-related increase in cell proliferationthia
epithelial cells in this region of the lung in CDadice at dietary concentrations in the range 22250 ppm,
equivalent to 40.9 - 339.3 mg/kg bw/d. The effiscbbvious after 3 or 7 d of treatment, as assebged
increased BrdU labelling indices and a NOEL for #iffect was established as 80 ppm, equivalent t8 12
mg/kg bw/d (Nomura, 2003a).

In another experiment (Nomura, 2003c), the inductbcell proliferation in the mouse lung was shawibe
readily and fully reversible within 7 days of thessation of treatment and ultrastructural exanmonaif the
terminal bronchiolar region of mouse lung demonstiathat the Clara cell was the specific targetthar
effects of flonicamid since this cell type underg@ereversible hypertrophy/hyperplasia and morioid
elongation in response to the administration dafitamid. Furthermore, the area surrounding attV/&lara
cells shows no evidence of secondary tissue respaiech as necrosis or inflammatory changes. Thes,
pattern of effects suggests a mitogenic effectarfi¢amid rather than cytotoxicity.

Cell proliferating activity is restricted to flordmid since none of the 3 major metabolites founash@mmals,
I.e. TENG, TFNA and TFENA-AM, causes any lung cellgeration in the mouse (Nomura, 2003d).

In 2 further experiments (Nomura, 2003b; Nomur&3¥), it was demonstrated that flonicamid doesefioit

a lung epithelial cell proliferation effect in fetaaats exposed to diet concentrations of 5000 (ganivalent

to ca. 397 mg/kg bw/d), or in B6C3F1 and C57/6J straisarexposed to 2250 ppm (equivalent to 316 and
306 mg/kg bw/d). Thus, the response to flonicammthibits both species-specificity and mouse strain-
specificity. Isonicotinic acid hydrazide (Isoniagigvhich is structurally similar to flonicamid, wasso shown

to have a species-specific effect on lung epithekldl proliferation in mice. Although the responsas not
strain-specific, strain-sensitivity was evident &nese the effect in the CD-1 mouse was more mathau in
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B6C3F1 and C57/6J strain mice. Furthermore, thecetf Isoniazid in the CD-1 mouse was more marked
than that of flonicamid. Investigation of the Claell complement of mouse lung in the terminal lsroalar
region demonstrated that approximately 80% areaCtatls and that the proportion is very similaralh3
mouse strains examined. In contrast, the propoxio@lara cells in Wistar rat lung is only apprositely
35%.

Control CD-1, B6C3F1 and C57/6J strain mice shalueceng spontaneous epithelial cell proliferatiotesan
the order CD-1 > B6C3F1 > C57/6J, which correlatéh published spontaneous incidences of bronchiolo

alveolar tumour incidences (Maitg,al., 1988, Dixon & Maronpot, Raet al., 198851. Unciliated Clara cells
are widely regarded as progenitor cells that urmléugther differentiation, and as such reflect tlegree of
maturity of lung epithelial cell differentiation ¢(rs,et al., 1999, Wuenschelkt al., 1996, Plopperet al.,

1992)2. The Clara cell complement of mouse lung in thienieal bronchiolar region is relatively constant at
approximately 80% in CD-1, B6C3F1 and C57/6J straioe. In contrast, the proportion of Clara cefis i

Wistar rat lung is only approximately 35%. (Kagbal., 20025‘3. The aging CD-1 mouse has a high incidence
of spontaneous bronchioloalveolar tumours and twaracteristics of the lung epithelium, proportioh o
immature Clara cells and their sensitivity to stiated cell division appear to account for the garisi of
mice to the development of tumours of the termimahchiolar epithelium

- The results of the investigative studies strongippmort the contention that flonicamid induces cell
proliferation, by a mitogenic mechanism, in ther&leells of bronchiolar epithelium of the lung, wiiis
species-specific, strain-specific and rapidly aalllyfreversible on cessation of treatment. The shotd
dose for the mitogenic effect lies between 12.3 4@ mg/kg bw/d, and there is a NOEL of 12.3 mg/kg
bw/d, as measured by the BrdU labelling index. R@EL established in the"2mouse oncogenicity
study is in agreement with this mechanism-based INOBRe putative mechanism is consistent with the
findings in the comprehensive genotoxicity testoadtery, including a Comet assay in mouse lungiéiss
which demonstrate that flonicamid is hot mutagemigenotoxic at the DNA, gene and chromosome levels
of organisation. Thus, there is a robust sciensedaationale for the contention that the poterdfal
flonicamid to induce bronchioloalveolar tumoursuisique to the mouse, and specifically to the CD-1
strain.

- The human lung can be regarded as the most maitireagpect to epithelial cell differentiation basa
the Clara cell complement is very low at 22 and lit%espiratory and terminal bronchioles, respedyiv
(Kato, et al., 2002). Furthermore, epidemiological studies saniazid have revealed no relationship

between its therapeutic use and the occurrenceroéh lung tumours (IARC, 19842)

It is therefore concluded that the mechanism of lumours formation in mice is not relevant to hama

4.10.4  Summary and discussion of carcinogenicity

Flonicamid has no carcinogenic potential in rats.

1 Maita, K.et al., (1988): Mortality, major causes of moribundigynd spontaneous tumours in CD-1 mice, Toxicol. ®ath6, 340 - 349.
Dixon, D. and Maronpot, R. R: Histomorphologic fg&s of spontaneous and chemically induced pulryonaoplasms in B6C3F1 mice and
Fischer 344 rats, Toxicol. Pathol., 19, 540 - 556.
Rao, G. Net al., (1988): Mouse strains for chemical carcinogeyisiudies: overview of a workshop, Fund. Appl. ibok, 10, 385 - 394.

2 Boers, J. Eet al. (1999): Number and proliferation of Clara cefisnormal human airway epithelium, Am J. Respirt.GZare Med., 159, 1585 —
1591
Wuenschell, C. Aet al., (1996): Embryonic mouse lung epithelial progengells co-express immunohistochemical markerv#rde mature cell
lineages, J. Histochem. and Cytochem., 44, 1133- 12
Plopper, C. Get al., (1992): The role of the non-ciliated (Clara)l @ the progenitor cell during bronchiolar epitaletlifferentiation in the
perinatal rabbit, Am. J. Resp. Cell Mol. Biol.,606.

3 Kato, M.et al., (2002): New Histology, Nihon lji Shinpo-sha, 5.9

4 1ARC (1987): Monographs on the evaluation of thearcmogenic risk of chemicals to human, Suppl. 7,
227 - 228.
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In mice, it was concluded from the studies invegtitgg the mechanism of lung tumour induction that
flonicamid exhibited a species-specific cell praldting effect. In addition this effect was strapecific as
the response was more pronounced in the CD-1 mooseersely to isoniazid whose effect does notlakhi
strain-specificity. Moreover the CD-1 mouse hasasiderably higher spontaneous rate of lung lesibas
does the B6C3F1 mouse, which has a higher inciddrare the C57BL mouse. In these studies, increased
mitogenesis has been demonstrated as the mosibdao®de of action of flonicamid and the sequeote
events for mouse lung tumours has clearly beemetgied as predominantly arising from bronchiolar€l
cells and undergoing the sequence of increasedguation followed by hyperplasia, leading to aderms
and ultimately carcinomas. More importantly, thésealso evidence that in absence of early chanfes o
increased proliferation and hyperplasia, adenonmak carcinomas do not develop later. This sequemce o
events and increased susceptibility have beendugkplored at the molecular level with recent eigrand
identification of a specific gene, the pulmonaryemoima susceptibility 1 locus (Pas 1) identifying@ th
increased susceptibility of the CD-1 strain comgdaceother strairis.

Consequently no classification is proposed.

Note 1:

The EFSA conclusion of the peer review of flonicdrhas come to a different opinion as the experntsgdco
not conclude about classification Carc. cat.3, Bd@ decided to highlight this issue to EChA.

Note 2:

In 2005 the Cancer Assessment Review CommittebeoHealth Effects Division of the Office of Pedliei
Programs evaluated the carcinogenic potentialasfidamid and they classified flonicamid into theecgmry
“suggestive evidence of carcinogenicity, but ndfisient to assess human carcinogenic potential”.

4.10.5 Comparison with criteria
Rationale for classification as a Carcinogen:

The CLP criteria for classification as a categorg&cinogen (category 3 carcinogen according tedive
67/548/EEC) are as follow :

“Substances are classified as a category 2 Careimadnen evidence is obtained from human and/or @nim
studies, but which is not sufficiently convincing place the substance in Category 1A or 1B, based o
strength of evidence together with additional cdesations. Such evidence may be derived either from
limited evidence of carcinogenicity in human stgdie from limited evidence of carcinogenicity iniraal
studies.”

The effects observed in mice are considered tgbeiss and strain specific and not relevant to msyhese
do not fulfil any criterion for carc cat 3 R40 oLE cat 2 H351 classification.

4.10.6  Conclusions on classification and labelling

No classification is required for flonicamid unagther Directive 67/548/EEC or the CLP Regulation.

RAC evaluation of carcinogenicity

Summary of the Dossier submitter’s proposal

According to the dossier submitter, flonicamid does not fulfil the criteria for classification for
carcinogenicity, and no classification is required for flonicamid under either CLP or DSD.

The oral long-term toxicity of flonicamid was investigated via dietary administration in a
combined chronic toxicity and carcinogenicity study in Wistar rats, and in oncogenicity studies
in the CD-1 mouse.

1 Anin M. Malkinson: Genetic Studies of Lung TumBusceptibility and Histogenesis in Mice, Enviromtaé Health Perspective, Vol. 93, page
149 — 159, 1991
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Rat study

In a combined chronic toxicity and carcinogenicity study (Kuwahara, 2002c) male and female
Wistar rats (5-6 weeks old at start of dosing) were administered 0; 50 (males only); 100
(males only); 200 (males and females); 1000 (males and females) and 5000 ppm (females
only) flonicamid technical in the diet for 104 weeks (main group: 52 rats/sex) or for 52 weeks
(satellite group no. 1: 14 rats/sex) or for 26 weeks (satellite group no. 2: 10 rats/sex). The
doses were calculated to be: 1.84; 3.68; 7.32 and 36.5 mg/kg bw/d in males from the 50;
100; 200 and 1000 ppm groups, respectively and 8.92; 44.1 and 219 mg/kg bw/d in females
in the 200; 1000 and 5000 ppm groups, respectively.

Neoplastic findings:

No consistent cause of death was evident in animals that died prior to scheduled sacrifice
(decedents). The nature and incidence of all tumor types were similar in all groups of animals
scheduled to be killed after 104 weeks, including the decedents. Statistically significant
changes in tumor incidences between treated and control groups were confined to reduced
incidences of anterior pituitary adenoma in males at 1000 ppm and mammary gland adenoma
in females at 5000 ppm. Treatment-related rare tumor types did not occur in either sex, and
the multiplicity of tumors and latencies did not indicate a treatment-related effect in either
sex at any dose level.

The lung masses observed in 5 out of 52 decedents and terminally killed male rats exposed at
the dose of 36.5 mg/kg bw/d (1000 ppm) were described as tumours of various
histopathological types and were concluded to be not treatment-related. In one male rat such
a lung mass was histopathologically diagnosed as hyperplasia of alveolar epithelial cells, in a
second rat as adenoma, in a third one as adenocarcinoma, in fourth rat as malignant
methothelioma (mesothelioma) and in a fifth rat as histiocytic sarcoma. Different types of
diagnosed tumours indicate that they were not related to the same neoplastic process and
were not treatment-related. These lung tumors were not observed in females exposed to a
dose of 44.1 mg/kg bw/d (1000ppm) or at the higher dose of 219 mg/kg bw/d (5000 ppm).

The squamous cell carcinomas in the nasal cavity of males rats (3.8% and 11.8% in the
control and 1000 ppm group, respectively) and in the nasal cavity of females rats (5.8% in
5000 ppm group) were neither dose-related nor with statistical significance and were
observed unilaterally and without pre-neoplastic lesions. These tumours were re-evaluated as
occurring in the nasolacrimal duct. Historical control data from the testing facility (IET)
included four studies conducted in Jcl:Wistar Rats (205 males and 204 females). In these
studies, the incidence of squamous cell tumors of the nasolacrimal duct ranged from 0 to
10% (mean 4.32%) in male rats and from 0 to 4.1% (mean 0.98%) in females. Thus, the
frequency of tumors in the nasolacrimal duct in rats exposed to flonicamid were not
statistically different from concurrent control animals and very close to historical control
incidences in male and female rats.

After scrupulous analysis of all available data in the study (Kuwahara, 2002c) the dossier
submitter concluded that no carcinogenic potential was found after dietary administration of
flonicamid for 104 weeks at dose levels up to 36.5 and 219 mg/kg bw/d in male and female
rats, respectively.

Mouse studies
Two carcinogenicity mouse studies (Ridder, 2003a; Nagaoka, 2004) were analysed by the
dossier submitter.

First mouse study

In the Ridder study (2003a) groups of Swiss mice (Crl:CD-1® (ICR) BR VAF/Plus strain, 60
animals/sex, were administered 0, 250, 750 and 2250 ppm of flonicamid technical in the diet
for 78 weeks. Satellite control and high dose groups of 10 mice/sex were sacrificed at 26
weeks or 52 weeks. The average test substance intake was 29, 88 and 261 mg/kg bw/d in
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males and 38, 112 and 334 mg/kg bw/d in females from the 250, 750 and 2250 ppm groups,
respectively.

Survival was not affected by treatment at any dose level and no specific cause of premature
death was discernible.

Neoplastic findings
Lung: Treatment-related statistically significant increased incidences of primary lung tumors
occurred in both sexes at all dose levels.

The incidence of alveolar/bronchiolar adenoma in control CD-1 male mice and those exposed
to flonicamid at concentrations of 250, 750 and 2250 ppm were 9/60, 26/60, 24/60 and
32/60 respectively, while in CD-1 female mice frequencies were 9/60, 21/60, 30/60 and
25/60, respectively. Thus, there was a similar, statistically significant increase in frequency
of lung adenomas in male and female mice; however, this increase was not dose-dependent.

The incidence of alveolar/bronchiolar carcinoma in control CD-1 male mice and those
exposed to flonicamid at concentrations of 250, 750 and 2250 ppm were 2/60, 4/60, 9/60
and 10/60, respectively, while in CD-1 female mice frequencies were 0/60, 3/60, 4/60 and
5/60, respectively. Statistically significant increases were observed in male mice exposed at
750 and 2250 ppm and in female mice exposed at 2250 ppm.

It was noted that there was a considerable increase of frequency of focal alveolar/bronchiolar
hyperplasia in all exposed male and female mice, which is important for elucidation of the
mode of action (MoA).

The dossier submitter noted in the conclusion that aging CD-1 mice, as used in this study,
have a high incidence of spontaneous bronchiolo-alveolar tumours and that two
characteristics of the lung epithelium, proportion of immature Clara cells and their sensitivity
to stimulated cell division, appear to account for the sensitivity of this mice strain to the
development of tumours of the terminal bronchiolar epithelium.

Other organs and tissues: No treatment-related neoplastic effects occurred in any other tissue
at any dose level.

Second mouse study

The additional mouse oncogenicity study (Nagaoka, 2004) was designed to determine a
NOAEL for flonicamid when administered to the same strain of mouse at lower dose levels
than the previous study, using the same production batch.

Groups of 50/sex Swiss mice (Crj:CD-1® (ICR) strain were administered 0, 10, 25, 80 and
250 ppm of flonicamid technical in the diet for 78 weeks (equivalent to 0, 1.2, 3.1, 9.9 and
30.2 mg/kg bw/d in males and 0, 1.4, 3.6, 11.8 and 36.3 mg/kg bw/d in females).

Neoplastic findings:

Lung: Single or multiple alveolar/bronchiolar adenomas of the lungs were statistically
significantly increased only in males at 250 ppm (21/50 vs. 8/50 in control group). Also total
number of mice with primary lung tumors was statistically increased in male mice exposed at
250 ppm (27/50 vs. 11/50 in control group).

The incidences of bronchioloalveolar adenocarcinoma in male and female CD -1 mice exposed
to flonicamid in the diet for 78 weeks, at doses of 0, 10, 25, 80 and 250 ppm, were not
statistically increased in the Nagoka study (2004) when comparing with concurrent control
groups.

The latency of pulmonary tumor formation in these males was not affected by treatment since
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the first pulmonary neoplastic changes were seen in decedent mice after 64, 75, 68, 53 and
56 weeks of treatment in the control, 10, 25, 80, and 250 ppm groups, respectively.

The incidences of pulmonary epithelial adenomas and carcinomas in males treated at up to 80
ppm (9.9 mg/kg bw/d), and in females at all dose levels up to 250 ppm (36.3 mg/kg bw/d),
were not significantly different from the control incidences.

Taking into account both studies in CD-1 mice, the NOAEL for neoplastic lung lesions for male
mice was 9.9 mg/kg bw/d (80 ppm) and for female mice 36.3 mg/kg bw/d (250 ppm).

Historical control data:

Historical control incidences of benign tumours in the Crl:CD-1® (ICR) BR strain were
reported in the CLH dossier to be approx. 14% and 8% in males and females, respectively,
and the incidence of malignant tumours was reported to be approx. 7% and 4% in males and
females, respectively. A reference source for the historical control data was not given and
during public consultation questions were raised regarding the origin of these historical
control incidence values.

In the response to comments made during the public consultation, the dossier submitter
provided further data (Spontaneous neoplastic lesions in the Crl:CD-1 (ICR) mouse in control
groups from 18 month to 2 year studies; March, 2005, Charles River Laboratories) on
incidences of lung adenoma and carcinoma in CD-1 mouse and other mouse strains as
follows:

1. A total of 59 studies were reported in a Charles River Laboratories document published
in 2005. These 78- to 104-week studies were conducted between 1987 and 2000 in 11
different laboratories, using male and/or female Crl:CD-1 (ICR) mice from different
Charles River Laboratories production sites.

2. The incidence of spontaneous bronchioloalveolar adenoma in male and female CD-1
mouse is reported as 2-42 % and 1.67-26.67 % respectively; and the incidence of
spontaneous bronchioloalveolar adenocarcinoma in the male and female CD-1 mouse
is reported as 1.43-26 % and 0.77-18.37 % respectively.

While comparing the historical incidences of spontaneous bronchioloalveolar adenoma in CD-1
mouse with those observed in flonicamid-exposed mice it is noted that the spontaneous
incidences of 42% in male and 26.67% in female CD-1 mice are only slightly lower than the
highest incidence of adenomas observed in male CD-1 mice exposed to flonicamid in the diet
for 78 weeks at concentrations of 2250 ppm (53,3%) and female CD-1 mice exposed at 250,
750 and 2500 ppm (incidences of 35%, 50% and 41,6%, respectively; Ridder, 2003a).

In the Nagoka study (2004) incidences of bronchioloalveolar adenoma in male CD-1 mice
exposed in the diet for 78 weeks to flonicamid at 0, 10, 25, 80 and 250 ppm were 16%,
22%, 24%, 22% and 42%, respectively, and in exposed female CD-1 mice adenoma
incidences were 20%, 16%, 22%, 28% and 26%. Thus, they were well within reported
incidence of spontaneous bronchioloalveolar adenomas in CD-1 mouse. It is noted that the
incidences of spontaneous bronchioloalveolar adenoma in control rats in the Nagoka study
were relatively high; 16% in males and 20% in females, around twice as high as in the Ridder
study (9% in males and females).

Mechanistic studies on cell proliferation:

As mentioned above, aging CD-1 mice have a high incidence of spontaneous
bronchioloalveolar tumours and posess two characteristics of the lung epithelium that affect
tumour incidence; the proportion of immature Clara cells and their sensitivity to stimulated
cell division.

Therefore, the mechanistic studies were designed to investigate the mechanism of action of
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flonicamid in inducing lung tumours in CD-1 mice as postulated in the IPCS Framework for
Analysing the Relevance of a Cancer Mode of Action for Humans (2006).

The results of these studies (Nomura, 2003a,b,c,d,e) are summarised below:

1. Flonicamid elicits a dose-related increase in cell proliferation in the epithelial cells of the
terminal bronchiolar region of the lung in CD-1 strain male mice in the dietary concentration
range of 250 - 2250 ppm, equivalent to a dose range of 40.9 - 339.3 mg/kg bw/d. The
threshold for the flonicamid-induced stimulation of lung epithelial cell proliferation would lie in
the range 80 - 250 ppm, equivalent to a dose range of 12.3 - 40.9 mg/kg bw/d; the NOEL for
cell proliferation was 80 ppm, equivalent to a dose level of 12.3 mg/kg bw/d (Nomura,
2003a).

Conclusion: These results indicate that the threshold exposure level for induction of epithelial
cell proliferation is below or at the same level as the threshold exposure level necessary for
induction of lung adenoma. Thus the induction of cell proliferation is an essential step in
inducing lung adenoma and adenocarcinoma in the lungs of CD-1 mice but occurs well before
the appearance of lung tumours. It was seen already after few days of exposure while
tumors in exposed animals occurred after more than 50 weeks (Nagaoka, 2004).

It should be noted that there was a considerable increase in the frequency of focal
alveolar/bronchiolar hyperplasia and of lung tumours in male and female mice exposed at
250 - 2250 ppm (Ridder, 2003a; Nagaoka, 2004), but hyperplasia or increased frequency of
lung tumours were not observed in male and female CD-1 mice exposed to flonicamid at
concentrations of 10 - 80 ppm (Nagaoka, 2004) suggesting that threshold for hyperplasia
induction is also a threshold for lung tumor induction in CD-1 mice.

2. Flonicamid elicits an increase in cell proliferation in epithelial cells of the terminal
bronchiolar region of the lung in female CD-1 strain mice after 3 or 7 days of treatment at an
average dose level of 380 mg/kg bw/d, but not in female rats at an average dose level of 398
mg/kg bw/d (Nomura, 2003b).

Conclusion: Lack of hyperplasia induction by flonicamid in rats, i.e. the species in which this
substance is not inducing lung tumors, might indicate that hyperplasia is essential for
induction of tumours by flonicamid as observed in CD-1 Mice.

3. Flonicamid elicits an increase in cell proliferation in epithelial cells of the terminal
bronchiolar region of the lung in CD-1 mice after 28 days of treatment at an average dose
level of 303 mg/kg bw/d, which is readily and fully reversible within 7 days of the cessation of
treatment (Nomura, 2003c).

Conclusion: The cell proliferation induced by flonicamid is reversible after ending the exposure
indicating that this is not a permanent lesion.

4. Flonicamid at 2250 ppm, equivalent to a dose of 389 mg/kg bw/d, elicits an increase in cell
proliferation in the epithelial cells of the terminal bronchiolar region of the lung in CD-1 male
mice. Since its metabolites TFNG, TFNA and TFNA-AM did not affect the BrdU labelling index,
the cell proliferation effect of flonicamid is considered to be due to the parent molecule rather
than one of the metabolites tested.

Conclusion: Flonicamid as a parent compound can induce cell proliferation in the epithelial
cells of the terminal bronchiolar region of the lung in CD-1 male mice, but not its major
metabolite. This indicates that interspecies difference in metabolites formation is not essential
for the carcinogenic MoA of flonicamid.

5. Cell proliferation of the lung terminal bronchiolar epithelial cells (as indicated by BrdU
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labelling index) was significantly increased after a 3-day dietary administration of 2250 ppm
flonicamid technical (equivalent to 299 mg/kg bw/d) or 2250 ppm of isoniazid for three
consecutive days in CD-1 mice, and the greatest increase was seen in isoniazid-treated mice.
Treatment with flonicamid did not induced cell proliferation of the lung terminal bronchiolar
epithelial cells neither in B6C3F1 nor in C57 mice, but isoniazid treatment produced
statistically significant increases in the BrdU labelling index in these two strains.

Contrary to the differential response seen among the three strains of mice with respect to cell
turnover, the proportion of Clara cells in the terminal bronchiolar region of mouse lung
(estimated by CC-10 staining) was similar among the three strains employed, namely 80% of
the terminal bronchiolar cells were Clara cells (Nomura, 2003e).

Conclusion on mechanistic studies: Flonicamid and isoniazid are both inducers of cell
proliferation in bronchiolar epithelium, but flonicamid only in CD-1 mice, while isoniazid in all
three strains of mouse. The presence of Clara cells is not a sufficient condition for induction of
cell proliferation, because flonicamid was unable to induce cell proliferation in the epithelium
of the other two mouse strains than CD-1. Thus the CD-1 mouse strain has other, probably
genetically-dependent, features that enable flonicamid to induce cell proliferation in the lung,
and which might be linked to its carcinogenic properties in this strain of mouse. Therefore the
induction of cell proliferation in mice by flonicamid, in the light of available data, is strain
specific, while in the case of isoniazid it is not strain specific.

Analysis of the genetic susceptibility of CD-1 mouse:
High susceptibility of the CD-1 mouse may be, at least partially, explained with the help of
data presented by Manenti et al. (2003).

Analysis of literature data on spontaneous lung tumors in CD-1 mice not treated with
chemicals revealed a mean tumor incidence of 21.8%, with a range of 8.8 to 61.1%. Male
mice showed a significantly higher mean lung tumor incidence compared to females (males
25.2% with a range of 8.8% - 61.1% vs. females 18.2% with a range of 9.2% to 26.6%).
Lung tumors that developed in CD-1 mice showed histological characteristics of lung
adenomas or carcinomas typical of mouse lung tumors.

In the published literature, analysis of genetic markers linked to the ‘Pulmonary adenoma
susceptibility 1’ (Pas 1) locus revealed the presence of the Pas 1 susceptibility allele in a high
percentage of CD-1 mice (95-98%), providing a molecular, genetic explanation for the high
susceptibility of CD-1 mice to spontaneous and chemically-induced lung tumorigenesis
compared to other mouse strains (Manenti et al., 2003)

CD-1 mice are particularly susceptible to chemically induced lung tumorigenesis, as certain
chemicals produce carcinogenic effects in lung of CD-1 mice but not in other rodent species.
For example, vinyl chloride inhalation induces lung tumors in CD-1 and A/J mice, but not in
B6C3F1 mice, rats, hamsters, or in humans.

There is some evidence suggesting that genetic markers located in the human Pasi
homologous region may affect risk and prognosis of lung adenocarcinoma in humans.
However, there is not sufficient data for establishing any role in tumor formation of various
gene alleles in the Pas1 locus in humans (Manenti et al., 2003).

Comparison of carcinogenicity between flonicamid and isoniazid

4.10.7 Another argument supporting that the mechanism of induction of tumours in lungs
of CD-1 mice might not be relevant for humans can be found from the comparison
of carcinogenicity between flonicamid and isoniazid; although these structurally
related compounds do not have common functional groups and should therefore
not be grouped for read-across.
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4.10.8 The comparison is made because both chemicals induce proliferation of respiratory
epithelium in mice; flonicamid only in CD-1 mice, while isoniazid in three strains of
mice (CD-1, B6C3F1, and C57).

Isoniazid, despite being recognized as an inducer of lung tumours in mice, does not increase
the frequency of cancer in hamster or in humans; and therefore IARC has not classified
isoniazid as a suspected human carcinogen, but instead classifies it to group 3 of ‘not
classifiable regarding its carcinogenicity to humans’ (IARC Monographs, 1987). Thus at least
for isoniazid a key step of lung tumour induction in mice (increased cell proliferation of
respiratory epithelium) is not induced humans.

Both isoniazid and flonicamid are proven lung tumour inducers in mice only. They both
stimulate intensive proliferation of the lung terminal bronchiolar epithelial cells in mice after
oral administration, and most probably they share a MoA through a mitogenic mechanism for
initiation lung adenoma and adenocarcinoma in CD-1 mice.

Flonicamid and isoniazid are not mutagenic.

4.10.9 Assuming that both chemicals share the same mechanisms of lung tumour
induction in mice, and taking into account that this mechanism is not effective in
inducing lung tumours in humans treated with isoniazid, it is highly probable that it
will also be ineffective in humans in case of flonicamid. Particularly since it has
been demonstrated that flonicamid does not induce cancer in the lungs or any
other organs in rats.

Comparison with criteria

According to the dossier submitter, flonicamid has no carcinogenic potential in rats. The
mechanism of lung tumour formation in CD-1 mice is not relevant for humans.

The CLP criteria for classification as a Category 2 carcinogen (Category 3 according to DSD)
are as follows:

“The placing of a substance in Category 2 id done on the basis of evidence obtained from
human and/or animal studies, but which is not sufficiently convincing to place the substance
in Category 1A or 1B, based on strength of evidence together with additional considerations.
Such evidence may be derived either from limited evidence of carcinogenicity in human
studies or from limited evidence of carcinogenicity in animal studies.”

The dossier submitter concluded that, on the basis of an extensive assessment of historical
control data, mechanistic information and comparison with isoniazid, flonicamid does not have
intrinsic properties to induce cancer in rats, and the effects observed in mice have been
demonstrated to be species- and strain-specific and not relevant to humans. Therefore the
existing experimental evidence does not fulfil the criteria for Carc. 2 - H351 under CLP or
Carc. Cat. 3; R40 under DSD.

Comments received during public consultation

The following comments which were received are considered as important:

The Spanish MSCA agreed with the proposal of the dossier submitter that no classification is
required for carcinogenicity for flonicamid, under either CLP or DSD.

The Spanish CA also agreed with the conclusion of the studies that assess the mechanism of
lung tumour induction produced by flonicamid. This substance has a cell proliferation effect in
bronchiolar epithelium of the lung which is strain-specific (CD-1 mouse). Thus, the sequence
of increased proliferation followed by hyperplasia, leading to adenomas and ultimately
carcinomas does not seem to be relevant to humans

According to the German MSCA, flonicamid is clearly carcinogenic in CD-1 mice (up to ca 60%
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tumour incidence) but not in Wistar rats. Several mechanistic studies are provided to support
a non-genotoxic, threshold MoA for tumour development in mice associated with increased
cell proliferation of lung Clara cells in response to (presumably) mitogenic stimuli. This MoA is
considered not relevant to humans because of the lesser content of Clara cells in human lungs
(10-20% vs. ca 80% in mice) and their potentially lower capability to adversely respond to
mitogenic signals.

The German MSCA also commented that while the proposed MoA seems to be sufficiently
supported in mice, the rationale that this MoA won’t be operative in humans is rather weak.
Clara cells are present in human lungs in the same region where carcinogenicity in mice
occurs (although in lesser amount), and there is no clear evidence that they will not be
subject to increased cell proliferation (as demonstrated in rats). They further commented that
it should be noted that the high dose male rats from the carcinogenicity study demonstrated
some incidence of lung damage broadly defined as "“lung masses” (regarded as
histopathologically heterogenic and not treatment-related). While no signs of cytotoxicity
were noted, other mechanisms for proliferative cell damage cannot be completely excluded
(i.e., effects on apoptosis, oxidative stress etc.). The demonstrated strain-specificity of cell
proliferation despite almost equal Clara cell content in the three mouse strains might be
indicative of other mechanisms involved in development of lung tumours. The German MSCA
considered that a more detailed comparison of the background lung tumour incidences
between the strains could be helpful. For Crl:CD-1 BR mouse, historical control incidence of
adenomas from 18-month studies is reported as 7.53% in males (1.92-12.00) and 6.49% in
females (0-15.38); for carcinomas, the incidence was 5.84% in males (0-21.15) and 4.03%
in females (0-9.62). A closer analysis on the reported ranges might reveal potential
sensitivities towards tumour development in this specific strain. Further, the reference to
isoniazid might not be very relevant for the discussion since both chemicals have quite
different functional groups (apart from some degree of structural similarity). Overall, a more
formal application of the IPCS framework for MoA analysis and its human relevance (Boobis et
al., 2006; 2008) as a part of the presented WOE approach might be helpful.

One individual from Hungary stated that mechanistic data showing no difference of Clara cells
number between the different strains, but differences on mitogenic effect of flonicamid and
isoniazid could be explained by strain genetic background sensitivity. Another hypothesis
would be that cell division occurs in different cell types than Clara cells. Therefore the effects
observed cannot only be explained by Clara cell numbers. The applicability of the effects
observed to human cannot be overruled and should be taken into account for classification.

In depth analysis by RAC
There are three carcinogenicity studies: one on rats and two on mice.

The study in rats exposed at 0; 50 (males only); 100 (males only); 200 (males and females);
1000 (males and females) and 5000 ppm (females only) (corresponding to 1.84 mg/kg bw/d
up to 219 mg/kg bw/d) to flonicamid technical in the diet for 104 weeks (Kuwahara, 2002c)
does not provide evidence of carcinogenic properties of flonicamid.

Statistically significant changes in tumour incidences between treated and control groups
were confined to reduced incidences of anterior pituitary adenoma in males at 1000 ppm and
mammary gland adenoma in females at 5000 ppm. Treatment-related rare tumour types did
not occur in either sex, nor did the multiplicity of tumours and latencies indicate a treatment
related effect in either sex at any dose level. The incidences of squamous cell carcinoma of
the nasolacrimal duct were not statistically increased in comparison with concurrent controls
and were very close to the upper bound of historical control data values. The incidence of
lung tumours in male and female rats was not increased in comparison with control rats. The
lung tumours observed in 5 out of 52 male rats exposed at 1000 ppm were of various
histopathological types and are considered as spontaneous tumours. No increase in incidence
of lung tumours were observed in female rats exposed at 5000 ppm. Also the three cases
(6%) of cerebellum granular cell tumour in the high dose group of female rats are within
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historical control values (range 0 - 7.14%).
Quite different results were obtained in the carcinogenicity study on Crl:CD-1 mice.

Table 1 Incidences of pulmonary neoplastic lesions and focal hyperplasia in the Ridder study
(2003a) and historical control incidences

Organ / finding Incidence at 78 weeks

In males at (ppm): In females at (ppm):

0 250 750 2250 0 250 750 2250
No. lungs 60 60 60 60 60 60 60 60
examined
No. with focal 2 22 46 46 4 20 41 42
hyperplasia
No. with alveolar/ |9 26%* 24*%* [ 32%* 9 21%* 30** 25**
bronchiolar (43.3%) | (40%) | (53.3%) (35%) |(50%) |(41.7%)
adenoma

Historical control
incidence in studies

- o) - (o)
initiated in 1987- 2-42% 1.67 - 26.67%
2000
No. with alveolar/ |2 4 9* 10* 0 3 4 5%
bronchiolar o o o o o o
carcinoma (6.6%) |(15%) |(16.6%) (5%) (6.7%) | (8.3%)
Historical control
incidence in studies |y 45 _ 540, 0.77 - 18.37%

initiated in 1987-
2000

The increase in adenoma and carcinoma is apparently not dose-related in females, since a 9
times increase of the dose (from 250 to 2250 ppm) induced a similar response, and in males
the dose-response had a very flat slope. Since flonicamid is neither genotoxic nor mutagenic,
and at higher doses also induces focal hyperplasia of the respiratory epithelium in CD-1 mice,
it may contribute to increased frequency of lung tumours by stimulating respiratory epithelial
cells mitosis (mitogenic mechanism).

The results of a second study on CD-1 mice (Nagaoka, 2004; incidence of pulmonary
neoplastic lesions, and focal hyperplasia presented in the table below) demonstrated that
neoplastic effects in CD-1 mice has a NOAEL at 80 ppm and a LOAEL at 250 ppm. Higher
frequency of tumors occurs only at doses inducing epithelial cell hyperplasia, indicating a
mitogenic mechanism of neoplastic action.

Table 2 Incidences of pulmonary neoplastic lesions, and focal hyperplasia in the Nagaoka
(2004) study

Incidence at 78 weeks:
Nagaoka,2004 | In males at (ppm): In females at (ppm):
Group (ppm) 0O (10| 25| 80 0O (10| 25|80
Total 50|50 [ 50 |50 50|50 | 50 | 50
examined
Total 8 11 (12 | 11 108 11 | 14
Adenomas
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Total 3 |6 |3 |4 1 (4 [2 |3
Carcinomas

lung 5 |5 5 3 3 |5 2 |4
hyperplasia

According to the Peer Review of the Pesticide risk assessment of the active substance
flonicamid (EFSA, 2010), mechanistic studies conducted to investigate the lung tumor
induction in the mouse and historical data in CD-1 mice, indicated that these findings could be
species and strain related. The relevance of these for humans has been discussed. The EFSA
experts could not conclude and decided to highlight this issue to ECHA (with regard to
classification).

The dossier submitter has informed that the Crl:CD-1 mice in the Ridder study (2003a) were
provided by the Charles River Breeding Laboratories, Portage, Michigan, while in the Nagaoka
(2004) study Crl:CD-1 mice were of Charles River origin and were supplied by the Charles
River Japan Inc.

After public consultation, the dossier submitter and industry provided detailed and referenced
data on historical control incidences of benign and malignant lung tumours in Charles River
CD-1 mice:

1.Spontaneous neoplastic lesions in the Crl:CD-1 (ICR) mouse in control groups from 18-
month to 2 year studies; March, 2005, Charles River Laboratories;

2. Spontaneous neoplastic lesions in the Crl:CD-1 (ICR) mouse in control groups from 18-
month to 2-year studies; March, 2010, Charles River Laboratories.

There is also a report from Charles River Laboratories for years 1981-1991, published in
1995.

The incidence of spontaneous bronchioloalveolar adenoma and carcinoma observed in
different laboratories, using male and/or female Crl:CD-1 (ICR) mice provided by various
Charles River Laboratories Production sites are presented in the table below:

Sex Years of Bronchioloalveolar | Bronchioloalveolar
studies adenoma carcinoma
1981-1991 | 1.92 -12.0% 0-21.15%

male 1987-2000 | 2-42% 1.43 - 26%
2002-2006 |8 - 38% 1.43 - 20%
1981-1991 | 0 - 15.38% 0-9.62%

female 1987-2000 | 1.67 - 26.67% 0.77 - 18.37%
2002-2006 | 1.67 - 16% 1.43 - 20%

It is noted that the frequency of lung adenoma and carcinoma in CD-1 mice has increased
with time being higher in years 1987 to 2006 than in years 1981 to 1991.

When the spontaneous incidence of adenoma is compared with the incidence in males
exposed to flonicamid in the Ridder (2003a) study (43,3%, 40% and 53.3% exposed at 250,
750 and 2250 ppm) it is noted that only at the level of 2250 ppm, this incidence is noticeably
higher, while in females the incidence of adenoma (35%, 50% and 41.7% in females
exposed at 250, 750 and 2250 ppm) is higher than in the historical control at all exposure
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levels, although without a dose-response relationship.

As far as lung carcinoma is concerned, the incidence of spontaneous bronchioloalveolar
adenocarcinoma in CD-1 mice is reported in 2002-2006 as 1.43-26 % and 0.77-18.37 % in
male and females, respectively. Thus incidences observed in the flonicamid treated mice (up
to 16.6% in males and 8.3% in females at the highest exposure level; Ridder 2003a) are
within the respective ranges of historical control incidence of lung carcinoma in CD-mice.

Thus only the benign lung tumor incidences were increased, without a clear dose-response
relationship, above historical controls in flonicamid-treated CD-1 mice, particularly in female
CD-1 mice.

The other review paper (Manenti et al., 2003) referred to in the response to comments by the
dossier submitter after public consultation , also indicates that the frequency of spontaneous
lung tumors in aging CD mice is very high (from 8.8% to 61.1% in males and 9.2% to 26.6%
in females).

High frequency of spontaneous lung tumors in CD-1 mice raises the question as to whether
the increase of benign lung tumours in flonicamid-treated mice above historical control values
can be taken as evidence of the carcinogenic potency of this chemical in other species or even
in other strains of mice.

It should be considered in the interpretation that the incidence of spontaneous lung tumours
in CD-1 mice is two-three times higher than in other strains of mice such as B6C3F1 mouse
(2-28% and 0-14% for lung adenoma in males and females respectively, 0-17% and 0-6%
for lung carcinoma in males and females respectively; Rao, 1988), and even more than 10
times higher than the incidence of spontaneous lung tumours in the C57BL mouse (3% for
adenomas and carcinomas combined in males and in females; Rao, 1988).

The high frequency of spontaneous lung tumors in CD-1 mice prompted the researchers to
further elucidate this phenomenon. It has been demonstrated that outbred CD-1 mice carry
the susceptibility allele at the pulmonary adenoma susceptibility 1 (Pas1) locus (Manenti et al.
2003) which may explain the high frequency of spontaneous adenoma and adenocarcinoma in
that strain of mice.

The frequency of lung carcinoma in unexposed humans is smaller than in CD-1 mice. For
example according to Age-Standardised (AS) Incidence Rates per 100.000 people of the
population in UK in 2009, the occurrence of lung cancer was 58.8/100.000 (0.058%) in
males and 39.3/100.000 (0.039%) in females (cancerresearchuk.org). Thus the incidence of
lung carcinoma in humans is 500-1000 times lower than in CD-1 mice suggesting a difference
in susceptibility of these two species to various factors inducing tumors and various
mechanisms in tumor formation.

Since pulmonary adenoma susceptibility genes, or alleles of such genes at the Pasi locus,
have not yet been clearly identified in humans, the information on genetic mechanism of
susceptibility to lung tumorigenicity in CD-1 mice is difficult to use in a hazard assessment for
humans. The situation is further complicated by the fact that some mice may carry resistance
alleles at pulmonary adenoma resistance (Par) loci (Manenti et al., 2002)

In this case it might be useful to consider the relevance of the findings in CD-1 mice to the
assessment of carcinogenic hazard for humans in line with the IPCS Framework for Analysing
the Relevance of a Cancer Mode of Action for Humans (2006).

The first step of such an analysis is the establishment of a postulated MoA for the
carcinogenesis observed in animals. An MoA is a biologically plausible sequence of key events
leading to an observed effect and supported by robust experimental observations and
mechanistic data. Identification of the MoA is thus an important step in the hazard
characterisation.
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Bearing in mind that flonicamid has been shown not to have genotoxic or mutagenic
properties; the first key event in the lung tumorigenesis in CD-1 mice is a stimulation of the
cells of alveolar/bronchiolar epithelium to proliferate.

Since it does not exert cytotoxic effects leading to prolonged inflammation, it is postulated
that flonicamid, at doses above a threshold of 80 ppm in the diet, increases the frequency of
mitotic division leading to epithelial cell proliferation as was seen in the Ridder (2003a) and
Nagaoka (2004) studies. The mechanistic studies demonstrated that cell proliferation in CD-1
mice is seen already after a few days of exposure to flonicamid at doses that are carcinogenic
after long-term exposure (250 ppm and above) and it is not seen at lower doses (80 ppm and
below) known to not increase a frequency of lung tumours in mice (Nomura, 2003a).

Thus a mitotic MoA for induction of lung tumours in CD-1 mice is established and the next
step in the IPCS Framework is the question as to whether human relevance of the MoA can be
reasonably excluded on the basis of fundamental, qualitative differences in key events
between animals and humans.

Since we do not have data on proliferation of lung epithelial cells in humans in response to
flonicamid exposure, the responsiveness of other mice strains or rats can be used to estimate
the responsiveness in humans.

It has been demonstrated in mechanistic studies that flonicamid does not induce cell
proliferation in the alveolar/bronchiolar epithelium of two other strains of mice known to have
much lower incidence of spontaneous lung tumours than CD-1 mice (Nomura, 2003e) which
indicates that a mitogenic mechanism of lung tumorigenesis in CD-1 mice is not operating in
B6C3F1 mice and C57BL mice.

The mitogenic mechanism of lung tumorigenesis also does not operate in rats, since it has
been shown that flonicamid does not induce proliferation of cells in the alveolar/bronchiolar
epithelium in female rats at doses that are carcinogenic in CD- 1 mice (Nomura, 2003b). Also,
flonicamid does not induce an increased frequency of lung tumours in female and male rats
in a reliable study (Kuwahara, 2002c)

Based on the findings that the mitogenic mechanism of lung tumorigenesis of flonicamid does
not work in the other mouse strains and in rats, it is doubtful that it will work in humans,
although the detailed steps of cell proliferation induction are not known.

RAC Assessment and comparison with the classification criteria

The RAC agreed with the dossier submitter’s analysis and interpretation of the carcinogenicity
studies conducted with flonicamid. The RAC also concurs that the results of the MoA studies
which strongly support the argument that flonicamid induces cell proliferation in
alveolar/bronchiolar epithelium of CD-1 mice, leading to adenomas and carcinoma formation,
by a mitogenic mechanism. This mechanism, in which proliferation of epithelial cells in the
lung is a key event and a necessary step in carcinogenesis (based on the mechanistic studies
reviewed above), is a species and strain specific mechanism. This mechanism does not
operate in rats and two other strains of mice. In addition, cell proliferation is rapidly and fully
reversible on cessation of treatment, indicating that there is no potential for cumulative
effects after e.g. intermittent exposure.

In an overall assessment, RAC is of the opinion that the existing data do not warrant
classification of flonicamid for carcinogencity due to the following reasons:

1. Flonicamid is not genotoxic or mutagenic.

2. There is no carcinogenicity of flonicamid in rats.

3. The increase in lung adenomas (benign tumors) in mice (above historical control
values) is preceded by a bronchiolar/alveolar epithelial cell proliferation in the CD1
mouse strain with a high spontaneous frequency of lung tumors.
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4. The incidences of lung carcinomas (malignant tumors) in flonicamid treated CD-1 mice
were within the historical control data.

5. Flonicamid does not exert cytotoxic effects leading to prolonged inflammation;
therefore it is postulated that, at doses above a threshold of 80 ppm in the diet, in CD-
1 mice flonicamid increases the frequency of mitotic division leading to epithelial cell
proliferation, as was seen in the Ridder (2003a) and Nagaoka (2004) studies.

6. The mechanistic studies demonstrated that cell proliferation in CD-1 mice is seen
already after a few days of exposure to flonicamid at the same doses that are
carcinogenic after long-term exposure (250 ppm and above) and it is not seen at
lower doses (80 ppm and below) known to not increase a frequency of lung tumors in
mice.

7. The proliferation of bronchiolar/alveolar epithelial cells is reversible after cessation of
exposure.

8. Flonicamid does not induce cell proliferation in the alveolar/bronchiolar epithelium of
two other strains of mice known to have a much lower incidence of spontaneous lung
tumours than CD-1 mice (Nomura, 2003e) indicating that a mitogenic mechanism of
lung tumorigenesis in CD-1 mice is not operating in B6C3F1 and C57BL mice.

9. The mitogenic mechanism of lung tumorigenesis is also not operating in rats, since it
has been shown that flonicamid does not induce proliferation of cells in the
alveolar/bronchiolar epithelium in female rats at doses that are carcinogenic in CD-1
mice (Nomura, 2003b).

10. The incidence of lung carcinoma in humans is 2-3 orders of magnitude lower than in
CD-1 mice which seem to indicate that humans are less sensitive to factors inducing
lung tumorigenesis.

11.Since alveolar/bronchiolar epithelium proliferation under influence of flonicamid is not
induced in two other mouse strains and in rats it is concluded that this proliferation is
strain/species specific, and is unlikely to occur in humans.

Taking into account the weight of evidence analysis of the available data above, it is
concluded by the RAC that the low increase in frequency of benign lung tumors in highly
susceptible mice with a clear threshold for lung benign tumor induction through a mechanism
which is not relevant for other strains of mice and for rats, does not constitute even a limited
evidence of carcinogenicity. Therefore RAC supports the proposal of the dossier submitter not
to classify flonicamid for carcinogenicity.
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Toxicity for reproduction

Table 76.Summary table of relevant reproductive toxicity studies

Method

Results

Remarks

Reference

Preliminary reproductive
(dietary) study

Rat Wistar

0, 50, 200, 1000, 2000ppm
equivalent to 0; 2.86; 11.49; 57.7
and 114.2mg/kg bw/d for the
males and 5.28; 20.8; 103.7 and
214mg/kg bw/d for the females,
respectively

Renal tubular basophilia and
hyaline droplet deposition

Takahashi (20024

OECD 416

Dietary 2-generation
reproductive study
Rat Wistar

0, 50, 300, 1800ppm

No reproductive effects NOAEL
> 1800 ppm (109 mg/kg bw/d)

Male rat-specific renal
alterations only.

NOAEL females 300 ppm (28
mg/kg bw/d)

| ovary/adrenal weights (P);

| uterus weights (F1/ F2);
delayed vaginal opening (F1);
Renal tubular vacuolation (P /
F1);

1 gonadotrophins (F1);

| 17B-estradiol (F1);

Takahashi(2002b

Preliminary teratogenicity (oral)
study

Rat Wistar

0, 30, 100, 300, 1000 mg/kg bw/d

Maternal deaths and bw gain
at 1000 mg/kg bw/d (>MTD) ;
no effects in fetus

Hojo (2002a)

Preliminary teratogenicity (oral)
study

Bw loss,! food consumption;
I live litter size at 30 mg/kg

Takahashi (2002c

Rabbit Japanese White bw/d

0, 3, 10, 30 mg/kg bw/d

OECD 414 NOAEL maternal & Treatment was HOjO (2002b)
Oral teratogenicity study developmental 100 mg/kg bw/d administered from

Rat Wistar t placental weight; weight d6 through d1%post

0, 20, 100, 500 mg/kg bw/d

and liver, hypertrophy.
Kidney : tubular vacuolation
1 incidence of cervical rib

coitum, rather than
from d6 through
di5, as specified in
88/302/EEC. The
deviation does not
adversely affect the
validity of the study

OECD 414 | food consumption / weight | - Takahashi
Oral teratogenicity study gain at 25 mg/kg bw/d (2002d)

Rabbit Japanese White NOAEL developmental 25

0, 2.5, 7.5, 25 mg/kg bw/d mg/kg bw/d

IKI-220 (Flonicamid): effects on | Investigative study - Nomura (2006)

hormonal levels in 28-day and
90-day feeding studies

Hormonal examination in female
Jcl: Wistar rats at pro-estrous

Investigative study

Inui (2006)
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Method Results Remarks Reference
No effects in fetus: no pre- Preliminary study | Takahashi (2006)
implantation loss, no extra

AN-1666 (Flonicamid): a
preliminary teratogenicity study
in rats

cervical rib

0, 10, 100, 500 mg/kg bw/d gavage

4.11.1  Effects on fertility

4.11.1.1 Non-human information

Reference Takahashi (2002a)
GLP: Yes
Guidelines not applicable (dose range finding study)

Groups of 8/sex Wistar rats (8 w old at start of treatment; bw = 243-260 gl&s amal 159-175 g for

females) were administered dietary concentrations of 0; 50; 1000 and 2000 f;lxprrlicafnid41technical
for approximately 10w i.e. from 3w prior to mating, 1w of mating and continuing through gestition
and 3w of lactation periods.

Test diets were prepared monthly (stability was demonstrated for S&ffay preparation in the 28-day
dose range finding study; Kuwahara M., 2002a); homogeneity and concentratidreabstance in each
test diet were analysed.

Cohabitation of females with males was initiated after cotigpleof 3 w of treatment on a 1:1 basis and the
day on which sperm was observed in a vaginal smear or the pedemwaginal plug, was designated dO of
gestation; duration of mating did not exceed 2w and females whichadishow evidence of copulation
during the mating period were housed individually until necropsyh Htter was reduced to 8 pups (4
pups/sex where possible) on d4 of lactation. Culled pups were kifiddsubjected to a gross necropsy
examination. Pups were weaned on d 21 of lactation. After weanitige gfups, all parents and weanings
were terminated.

Parental rats were examined at least once daily for htprend clinical signs and a detailed clinical
examination was performed on weighing days (males were weighaetilorat weekly intervals during
premating and breeding periods and at necropsy; femaleswedgbed at weekly intervals during pre-
mating period, on dO; d7; d14 and d20 of gestation, on dO; d7; d14 and d21 tdraatel at necropsy.
Food consumption was measured on weighing days, except during the mating period.

Daily vaginal smears were examined from all females tecti¢he stage of oestrous for 1w prior to mating.
The mating index, the fertility index and the duration of gestatvere calculated and live and dead pups
were counted and their sexes determined on dO of lactation.

All parental rats were killed and subjected to necropsy aftesining of the litters. The numbers of
implantation sites in the uterine horns were counted. Grosslpgital lesions were recorded in survivors
and decedents. Liver and kidney weights were recorded inuaisisg to terminal necropsy and samples
from all parental rats were processed for histopathological exaomnat

41 Batch n° 9809 ; purity = 98.7%
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Litters were examined daily for clinical signs or mortadiuring the lactation period and a detailed external
examination was performed on weighing days. Pups found dead were atehedubjected to necropsy.
Pups were sexed externally on dO; pup bw were recorded on dO; d4; d7; dd2laoilactation in each
litter. All weaned pups were killed and subjected to gressapsy shortly after weaning (d22 - d26 of age);
no organs and tissues were retained.

Parental generation:

Mortality, morbidity, bw and food consumptiofhere were no deaths, nor treatment-related clinical signs at
any dose level throughout the study. Bw, bw gain and food consumption ofdah were comparable
between all treated groups and not significantly different fromrabualues. The overall mean achieved
dose levels for the entire treatment period were 2.86; 11.49; 57.71dMing/kg bw/d for the males and
5.28; 20.8; 103.7 and 214mg/kg bw/d for the females of the 50; 200; 1000 andp@0@roups,
respectively.

Table 77. Group mean test substance intake (mg/kg bw/d)

Group mean test substance intake [range] (mg/kg bw/d )
Group Males Females

50 ppm 2.86 [2.51 - 3.37] 5.28 [3.11 - 10.78]
200 ppm 11.49 [9.77 - 13.75]] 20.8 [12.4 - 42.3]
1000 ppm 57.7 [48.7 - 69.9] 103.7 [59.9 - 208.5
2000 ppm 114.2[97.0- 136.8]] 214 [126 - 442]

Reproductive performance: There were no treatment-relatectsefia reproductive performance indicators
at any dose level (Table 6.6.1.1-2). There were no significaigrelices between the control and treated
groups with respect to incidence of females with normal oestgcies, the mating, fertility and gestation
indices, duration of gestation and the mean number of implantatem sithough the fertility indices at
1000 ppm (75.0%) and 2000 ppm (62.5%) were lower than the control value (87 &%iffatences were
considered not to be treatment-related because there wasmaefect at 1800 ppm in the main study
(Takahashi, K., 2002b)

Table 78. Group mean reproductive indices and selected reproductive

parameters
Group (ppm) 0 50 200 1000 2000
Mating index (%) 100 100 87.5 100 100
Fertility indeX’ (%) 87.5 87.5 100 75.0 62.5
Gestation index 100 85.7 100 100 100
(%)
Duration of 22.0 22.2 22.4 22.0 22.2
gestation (d)
N° of implantation
sites 16.3+1.3 | 14661 | 15919 | 16508 | 15413
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N° of pups born 15.4+1.0 14.8- 1.3 12.7+ 3.3 15.5+ 1.8 14.0+ 1.6
Sex ratio 0.533 0.529 0.644 0.582 0.514
Viability index (%)
Lactation d-o 905 89.8 91.9 78.7 92.4
Lactation d-4
d-21
100.0 100 100 100 100

no. mated / no. paired for mating x 10@p. pregnant / no. mated x 10010. normal parturitions /

no. pregnancies x 100

Pathological examination:

Gross necropsy findings: Significantly increased incidences of pale coloured kidnggre seen in males
from the 1000 and 2000 ppm groups only. There were no other treatmesd-igrass lesions at necropsy
(few cases of pelvic dilatation of the kidney and/or reddishiteoth sexes, of atrophy of the testes and

luminal dilatation of the uterus occurred at similar incidences irr@ligg including controls).

Organ weights: The absolute and relative kidney weights were sigmifigancreased only in males of the

2000 ppm group). The liver weight of both sexes was unaffected by treatmitosedevels.

Histopathological examination: The only significant change was the increased inciderfdegatine droplet

deposition in the proximal tubular epithelium of the kidneys inesalf the 200, 1000 and 2000 ppm
groups which was accompanied by tubular basophilia at 1000 and 2000 pgraanidr casts in dilated
tubules at 2000 ppm. The observed renal tubular lesions in malesdarative of a male rat-specific

phenomenom2-microglobulin-mediated nephrotoxicity.
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Table 79. Gross necropsy changes, group mean organ weights and
histological findings in parental rats

Males Females

Dose (ppm) | 0 | 50 | 200 | 1000 | 2000 0 | 50 | 200 | 1000 | 2000
Gross necropsy findings
Kidney

Pale in color| 0/8 0/8 0/8 4/8* 7/8%** 0/8 0/8 0/8 0/8 0/8
Pelvic dilatatiol | 1/8 3/8 1/8 0/8 0/8 - - - - -
Testes 0/8 0/8 0/0 0/8 1/8 - - - - -
atrophy
Uterus - - - - - 0/8 0/8 0/8 1/8 0/8
luminal
dilatation
Organ Weight
Liver

Absolute (g)| 16.97| 16.61] 17.22 17.06 17.46 15.42 1558 1%.92 16.85 16.62

Relativé (%) | 3.89 3.81 3.84 3.86 3.91 5.86 5.89 5.94 6,14 6.15

Kidney
Absolute (mg)| 1.366| 1.421] 1.407 1.499 1.633**0.989 | 1.011] 1.038 1.078 1.071
Relativeé (%) | 0.313| 0.327] 0.314 0.339 0.366*1*0.376 | 0.383] 0.389 0.398 0.397
Histopathological findingsin the kidney

Pelvic 1/8 3/8 1/8 0/8 0/8 3/8 2/8 2/8 0/8 0/8
dilatation

Hyaline 0/8 0/8 5/8* | 8/8*** | 8/g*** 0/8 0/8 0/8 0/8 0/8
droplets

Tubular 0/8 0/8 0/8 | 8/8***| 8/8*** 0/8 0/8 0/8 0/8 0/8
basophilia

Granular 0/8 0/8 0/8 1/8 8/8*** 0/8 0/8 0/8 0/8 0/8
cast$§

* p < 0.05; *** p < 0.0017 relative to bw” deposition in proximal tubule$jn dilated tubules.

Offspring:
Clinical signs and viability: There were no treatmentteglaclinical signs in the pups at any dose level and

pre-weaning mortality was comparable between control and trgedagds. There were no treatment-related
effects or statistically significant differences betwe@e control and treated groups in the mean litter
number at birth, sex ratios, and the viability indices on dO; d4 andfdattation. All viability indices on
do; d4 and d21 of lactation were comparable to control values, hétkxception of the dO index at 1000
ppm (78.7%) which was lower than the control value of 90.5%. Howé#werdO index at 2000 ppm was
92.4% and a treatment-related effect was not inferred. There nee treatment-related adverse clinical
findings in F1 progeny at any dose level and pup weight gains dudtagiden were unaffected by treatment
at all dose levels

Pathological examination:. No treatment-related gross lesiens @vident at necropsy at any dose level in
the pups culled on lactation d4, those dying before weaning or in thitesg $hortly after weaning.
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Although dilatation of the renal pelvis occurred only in male pups fihe treated groups (2/46 at 50ppm,
3/51 at 200 ppm, 2/44 at 1000 ppm and 3/40 at 2000 ppm) and not in control male pupectanf ef

treatment was not inferred because this gross lesion ocdénrcedtrol male pups of both generations in the
main study (Takahashi, K., 2002b) at incidences of up to 7.9%.

The NOAEL in the dose range finding reproductive toxicity studyin the Wistar rat was 200 ppm
(equivalent to 11.49mg/kg bw/d) in parental males based on ther@oce of histopathological findings in
the kidneys indicative of a male rat-specific phenomea@nnicroglobulin-mediated nephrotoxicity at dose
levels= 1000 ppm. The NOEL in female parental animals and F1 genemigeny was 2000 ppm
(equivalent to 214mg/kg bw/d) i.e. the highest dose used isttidy and the NOEL in males was 50 ppm
(equivalent to 2.86 mg/kg bw/d), based on renal effects.

Reference Takahashi (2002b)
GLP: Yes
Guidelines OECD 416; EPA OPPTS 870.3800; IMAFF, 12-Nousan-n® 8147

In the main multigeneration study, groups of 24/sex Wistar rats (Jcl:Wistar strain; 5 w old at start of study;
bw: 124-137 g in males and 99-111 g in females) were administertzaydconcentrations of O (diet only);
50; 300 and 1800 ppm of flonicamid technical through 2 generations; P aygh€&thtion animals (24 /sex
/generation) were treated over a 10w pre-mating period @wmwly weaning, throughout 1-2w mating, 3w
gestation and 3w lactation periods (i.e. for 17- 18w in total).

Tests diets were prepared 1 or 2 times / month; stabifity demonstrated for 53 days after preparation in
the 28-day dose range finding study (Kuwahara M, 2002a); homogerastyletermined on the first test
diets and concentration of test substance in each test diet was anagg@aa monthly intervals.

» Parental generations:

Mating strategy: P and F1 parental generations were matad.dnbasis within the same treatment groups,
following 2 w of daily estrous cycle monitoring of females. Duniragring, the females were examined daily
for the presence of a vaginal plug and sperm in vaginehsnThe day of observation of sperm in a vaginal
smear or of the presence of a vaginal plug, was designatedyd8tafion. Females not mating with the first
male pair within 2 w were paired with another male ofsémme group which had already mated. The day of
completion of parturition was designated dO of lactation. On d4 ddtiant each litter was reduced by
random selection to 8 pups (4 pups/sex) where possible; culled pup&ilesrend remaining pups were
weaned on d21 of lactation. P and F1 generation parental rbtglosexes were killed and subjected to
necropsy after weaning of the litters. Groups of 24 /sex weaheprdgeny were randomly selected to
produce the F2 generation (1 or 2/sex/litter) from among litters dhaning the 4 or 5 d in which the largest
number of parturitions occurred. The unselected F1 weanlings Wlecednd subjected to necropsy. The F1
progeny selected to produce the F2 generation were treated andawaidihg sibling matings) in a similar
manner to the P generation. At weaning of the F2 generation, Zhfeefs/group were selected and grown
on until vaginal opening had occurred, after which they weredkilllnselected F2 weanlings were killed at
weaning.

Follow up of adult generations. P and F1 generation parental rats were examined at leastaihcdor
morbidity/mortality and clinical signs and a detailed clinieshmination was performed on weighing days.
Animals found dead were necropsied immediately. Parental malesweighed on d1, at weekly intervals
during premating and breeding periods and at necropsy; parentdbfemere weighed on dl, at weekly
intervals during premating period, on dO; d7; d14 and d20 of gestation and oi7;d0@14 and d21 of
lactation and at necropsy; females not producing a littee weighed on the presumed d25 of gestation,
weekly thereafter and at necropsy. Food consumption was measumgeighing days, except during the
mating period. Achieved dose levels were calculated for weekly ifgerva

Mating, fertility and gestation indices were calculatede @hration of gestation was calculated and live and
dead pups were counted and their sexes determined on dO of lactation.
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All P and F1 parental animals were killed and subjectedetwopsy after weaning of the litters. The P
generation females were killed in confirmed diestrous otestiwus, and F1 females were Kkilled in
confirmed proestrous. The numbers of implantation sites in thneiteorns were counted and gross
pathological lesions were recorded.

Serum samples from 8 F1 parental rats/sex/group, confirmed to have beenverélselected to investigate
possible effects of flonicamid on serum gonadotrophin and sex hormate dad the binding affinity ta-
and B-estrogen receptors. The hormone assays included measuremfatiislefstimulating hormone and
luteinising hormone in both sexes, testosterone in males and progesteron@-astiddiol in females.

Sperm heads and sperm were collected from the right testissaudal epididymis from all P and F1 male
parental rats; the number of testicular sperm was detedhtly hemocytometer; the number and motility of
caudal epididymal sperm were analysed by a computerised videgnaighic system. The numbers were
expressed per tissue and per gram tissue and the motilityeo@sled as % motile. The morphology of 200
caudal epididymal sperm/rat was examined microscopically afegidix

Liver, kidney, brain, thyroid, adrenal, pituitary, spleen, ovary,ustémcluding cervix and oviduct), testis,
epididymis, seminal vesicle including coagulating glands aastg@te weights were recorded in surviving P
and F1 parental animals, and samples of liver and kidney &lbmarental animals were processed for
histopathological examination. Ten animals/sex/group of both gener&tonghe groups treated at O or
1800 ppm were selected for histological examination of the regiiwdwrgans and pituitary, thyroids and
adrenals. The testes were closely examined for abnormaditiepermatogenesis and the numbers of
primordial follicles in the ovaries were recorded. In addition répeoductive organs and pituitary, thyroids
and adrenals of all pairs failing to mate or produce a ldted all females showing abnormalities of
parturition, or exhibiting total litter loss were examined higiwally. The thyroids of all P generation
males, ovaries and adrenals of P generation femalespaenrgsicles and coagulating glands of F1
generation males and the spleen of F1 generation femalesltegaeor 1800 ppm were also examined
histologically because of significant weight differences at 1800 ppm.

* Offsprings:
F1 and F2 generation litters were examined daily during lactéomlinical signs or mortality and a

detailed external examination was performed on weighing dayd gegicwas sexed externally on lactation
d0. The viability index was calculated on dO; d4 and d21 of lactaticad Peps were subjected to necropsy.
Pup bw were recorded on dO; d4; d7; d14 and d21 of lactation. Aftaringeaselected progeny were
examined daily for sexual maturation, from d35 in males for balarmspat separation and from d27 in
females for vaginal patency, until completion, at which timevias recorded. Anogenital distances were
measured by calliper in F2 progeny on lactation d4, and exprasssdubolute distances and to the cube root
of bw.

All culled pups on d-4 were killed and subjected to gross necropdyweaanlings not selected to form the
next generation were killed and subjected to necropsy shortty afeaning on d25 - d27. One

weanling/sex/litter from the F1 and F2 generations was selefttr brain, spleen, thymus and uterus
(including cervix and oviduct) weight recording. F2 femalesdet for recording of vaginal patency were
killed and subjected to necropsy after occurrence.

Parental generations:

There were no treatment-related deaths or clinical signangtdose level in the P and F1 parental
generations; a single F1 female at 300ppm was found dead durimgetimeating treatment period and
exhibited a mass in the thoracic cavity at necropsy.

There was no effect of treatment on bw at any dose levelliaresex or parental generation. The group
mean bw gain were significantly lower than control values (approx. 6%), dhargdt w of treatment only,
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in P males and F1 females at 1800 ppm; such changes were cahsikigdyeto reflect diet palatability.
Treatment-related effects on food consumption were confined to Iglighit significantly reduced
consumption (up to 10.9%) during the first 2 w of gestation and thewfirst lactation in P generation
females at 1800 ppm,; there were no other effects on food consumption.

Table 80. Bw gains (selected results) and overall mean achieved dose level

Dose levels 0 ppm 50 ppm 300 ppm 1800 ppm

P F1 P F1 P F1 P F1

BODY WEIGHT GAIN (g)

Males

Premating

wO-1| 5143 433 502 42¢4 494 4244 48£4** 41+4

W0-10 | 263+22 | 33924 | 26623 | 33G25 | 25226 | 33423 26223 32522

Treatment w 04 318t27 | 39429 | 31326 | 38839 | 31#28 | 39229 31&25 38228
18

Females

Premating

wo0-1| 2745 342 363 342 26+4 33t2 3A3 3220

w0-10 | 138+14 | 18411 | 13611 | 18%13 | 13@12 | 18719 13210 18G:14

Gestation d 0-20| 1079 104:17 | 10320 | 10&13 | 10%14 | 11H15 10110 11311

Lactationd 0-21| 18+11 1614 2314 816 28:15* 13+20 36:15%** 25+13

Treatment w 04 170t13 | 22212 | 16910 | 22814 | 16&13 | 22620 | 17%16 22216
18

OVERALL TEST SUBSTANCE INTAKE : MEAN [RANGE] (mg/k g bw/d

Males 3.07 |3.39 18.3 20.7 109.1 124.8
[2.3- [2.3-5.4] | [13.5- | [13.9- |[82.8- [85.9-
5.00] 30.3] 32.8] 179.0] 197.3]
Females 467 | 4.95 28.2 30.5 163.8 176.8
[2.71- | [2.8- [16.3- | [17.5- |[94.2- [96.1-
10.2] 10.9] 62.8] 67.0] 367.9] 402.6]

There was no effect of treatment at any dose level in egéreration, on the duration and cyclicity of
estrous, the proportion of animals mating or the average time to matingrttlity find gestation indices and
the duration of gestation. Although the mean duration of gestatiBrgeneration females at 1800 ppm was
slightly, but significantly longer than the control value, the differend®4fi is within the limits of accuracy
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of measuremeftZ in addition, a more accurate determination of the completion tfrfieon in F1 females,

by 3 times daily observation, did not reveal an effect of treatrand therefore, the difference in the P
generation is considered not to be an effect of treatment.

There was no effect of treatment at any dose level in gjdmegration on the mean numbers of implantation
sites and pups born and sex ratios; all values were not sagificdifferent from the controls with the
exception of the sex ratio of F2 progeny at 50 ppm which is coesidertuitous based on the absence of a
dose-relationship and a slightly high control value.

Table 81. Summary of estrous cycle data,mating behaviour, group mean
fertility, gestation indices, duration of gestation and pregnancy outcoume-
parental rats

Dose levels 0 ppm 50 ppm 300 ppm 1800 ppm
P F1 P F1 P F1 P F1
N° examined 24 24 24 24 24 23 24 24

ESTROUS CYCLE DATA AND MATING BEHAVIOUR

Estrous cycle 4.0 4.1 4.0 40 4.0 4.0 4.0 4.0
length (d)
Normal cycling 100 100 100 100 100 100 100 100
(%)
% mating
Males 100 100 95.8 100 100 100 100 95.§

Females| 100 100 100 100 100 100 100 100
N° of d until 1.0 1.0 1.6 1.0 1.0 1.0 1.2 1.6
mating

GROUP MEAN FERTILITY AND GESTATION INDICES AND DURA TION OF GESTATION

Fertility indeX (%) | 91.7 87.5 100 91.7 95.8 91.3 91.7 10(
Gestation  index| 100 100 91.7 100 100 100 100 100
(%)

Duration of| 221 22.0 22.3 22.2 22.3 22.2 22.5¢ 22.1

gestation (d)

PREGNANCY OUTCOME

N° implants & | 15.0:1. | 13.2:3. | 13.%4. | 13.%3. | 13.%3. | 1453, | 13.52. | 14.51.

SD) 4 4 1 2 1 0 4 3
N° pups ¢ SD) 13.51.
3

12.5:3. | 13.8:2. | 12.4:3. | 12.#3. | 13.23. | 12.6:2. | 14.G+1.

42 in P generation parental females, both the tirh€opulation and the time of completion of pariorit were
determined at a single time each day even thougsetlevents could have occurred any time duringptieious
24h.
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Sex ratio 54.7 57.9 0.8 48.9* 52.2 54.3 48.2 531

2 proportion of females showing normal estrous cjtsti °no. pregnant / no. mated x 16@10. normal
parturitions / no. pregnancies x 100; * p < 0.05

There was no effect of treatment at any dose level in thadPF1 generation males on the group mean
testicular sperm head counts and epididymal sperm counts expegbeeds per gram testis or epididymis
or as per testis or epididymis. Sperm motility and morphology wse unaffected by treatment at all dose
levels. The group mean number of ovarian primordial follicles in e F1 females at 1800 ppm (244
29) was comparable to the control group value 183) and was unaffected by treatment.

Table 82. Summary of group mean sperm analysis data

Dose levels 0 ppm 50 ppm 300 ppm 1800 ppm
P F1 P F1 P F1 P F1
N° examined 24 24 24 24 24 24 24 24

Sperm (head) count (x ¥6)

Testis 130+ 14 | 130+£25| 131+ 16| 144+ 11| 128+ 16 | 138+ 29 129+ | 141+15
15
Epididymes 718x 618+ 763+ 719+ 813+ 647+ 793+ 727+
214 152 138 131 163 168 194 175

Motility (% motile)

76.2% 77.3t 76.3x | 81.A5.6 | 77.2+ | 79.46.7| 75.0+ | 80.67.3
5.8 4.6 7.0 6.5 7.1

Morphology (% normal)

96.4+ 93.5¢+ 935+ | 97.x2.2 | 97.6+ | 91.420.| 952+ | 95.4:2.8
2.6 6.8 8.2 15 7 3.9

@23 males examined for sperm motility

Pathol ogi cal/histopathological examination

Treatment-related gross pathological changes were cortfineale kidneys in P and F1 generation parental
males at 1800 ppm, which occurred at incidences of 24 / 24 and 10 / Z&ttiredp, compared with zero
incidences in all other treated and control groups. There neecgher treatment-related findings in males
and none at any dose level in the P and F1 generation females.

Absolute and relative_kidney weights were statisticalgnigicantly increased in both P and F1 parental
males at 1800 ppm; a minimal, but significantly increased reldiiiney weight was also seen in the F1
males at 300 ppm and was not considered biologically relevaausedhe absolute weights were not
significantly altered and no histopathological changes wene aethis dose level. Absolute and relative
thyroid weights were significantly increased in P generatiafesy but not in F1 males at 1800 ppm and
therefore this finding was also considered not to be tredtmatated, inasmuch as no histopathological
alterations were seen. Significantly decreased absolstis tgeight in F1 males at 1800 ppm was not
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considered to be an effect of treatment because relative wesghtomparable to the control value; there
were also increased relative liver weight and decreased seragiclewveights in F1 males at 1800 ppm.

In the P generation females, the absolute and relative axgights and the relative adrenals weight were
significantly decreased at 1800 ppm, but not at lower dose leiethe F1 females, the relative weights of
the liver, the kidneys and the spleen were significantly asaé at 1800 ppm, but not at lower dose levels,
but these differences were not considered as adverse finbleugaise there were no histopathological
alterations identified. Occasional other statisticalnsicant organ weight differences occurred (increased
absolute pituitary and kidney weight in F1 females), but none showetht#onship to dose and were
therefore considered unrelated to treatment.

Table 83. Summary of selected absolute and relative (to bw) organ weights -
parental animals

Groups 0 ppm 50 ppm 300 ppm 1800 ppm
P \ F1 P | F1 P | F1 P | F1
MALES
Kidney 1374 1358 1392 1349 1409 1406 1601**  1588*1*
Abs. (mg)| 0.307 0.296 0.314 0.298 0.320 0.307F  0.329%* 0.8%5
Rel. (%)
Liver
Abs. (mg)| 16914 15828 16950 16101 16514 1591 17180 16103
Rel. (%) 3.77 3.44 3.82 3.55 3.74 3.48 3.85 3.59%*
Thyroid
Abs. (mg) 22.3 19.6 22.0 19.9 24.1 22.1 25.3* 20.5
Rel. (%) | 0.0050 0.0043 0.0050 0.0044 0.005b 0.00418* 0.0057*%0.0046
Testes
Abs. (mg) 1618 1648 1589 1635 1599 1653 1615 16007
Rel. (%) 0.362 0.360 0.360 0.363 0.364 0.362 0.363 0.359
FEMALES
Kidney
Abs. (mg) 1000 976 1017 1020 1004 10334 1030 1033
Rel. (%) 0.366 0.345 0.370 0.352 0.368 0.359 0.373 0.364**
Liver
Abs. (mg)| 11889 10856 12081 11489 11964 11463 12512 11883
Rel. (%) 4.34 3.83 4.39 3.97 4.38 3.97 4,51 4,184
Ovaries
Abs. (mg) 68.4 62.1 64.7 60.6 65.5 60.9 60.1**F 57.8
Rel. (%) 0.025 0.022 0.024 0.021 0.024 0.021 0.02p 0.020
Adrenals
Abs. (mg) 42.8 37.6 41.2 38.5 42.7 39.7 39.8 37.2
Rel. (%) | 0.0156 0.0133 0.0150 0.0134 0.015p 0.0138 0.0144* .0131
Spleen
Abs. (mg) 644 633 635 662 654 670 652 684
Rel. (%) 0.235 0.224 0.231 0.229 0.239 0.232 0.236 0.240*

*p < 0.05; * p < 0.01; ** p < 0.001
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There were no treatment-related histopathological albeisitat any dose level in either generation in the
tissues of the male or female reproductive tract, endoaviigans and the liver. Specifically, no
histopathological changes were seen in testes and ovariesnalsait 1800 ppm that showed organ weight
differences from the controls.

There were, however, treatment-related histopathologicabtdtes in the kidneys of both sexes in both
generations, but the morphology of the alterations differed betweesekes: in male P and F1 animals at
1800 ppm, hyaline droplet deposition in the proximal tubules, tubular basogiainge and the presence of
granular casts in dilated tubules were evident at very imghlences (data from the 28-d toxicity study
indicate that the hyaline droplets and granular casts contaimdhe rat-specific proteim2uglobulin).
Although hyaline droplet deposition was also evident in both male generations at 3G8¢piteration was
not accompanied by the degenerative changes observed at liee thage level, and was not, therefore,
considered to be an adverse effect. In female parental antimalsenal alteration was characterized by
vacuolation of proximal tubular cells at 1800 ppm only.

Table 84. Summary of incidences of selected histopathological findings in
the kidneys - parental animals

Dose levels 0 ppm 50 ppm 300 ppm 1800 ppm
P F1 P F1 P F1 P F1

MALES (N° examined) 24 24 24 24 24 24 24 24

Hyaline droplets 0 0 0 0 23*** 24%** 24%** 4 x**

(proximal tubular cells)

Tubular basophilic 0 0 0 0 0 0 4% | Dk

change

Granular casts in dilated 0 0 0 0 0 0 20%xx | 23kRk

tubules

FEMALES (n° 24 24 24 24 24 23+ F 24 24

examined)

Vacuolation of proximal 0 0 0 0 0 0 22%** 24%**

tubular cells

incidental death in pre-mating phase; *** p < QL00

Offspring:

Daily clinical examination of F1 and F2 generation pups did not singviraatment-related clinical signs at
any dose level during the lactation and post-weaning periods. $ymgap viability throughout lactation
was unaffected by treatment (similar numbers of pups wetall@sto maternal cannibalism in all groups
including controls) and all viability indices were comparabléhtocontrol values, with the exception of the
d4 viability index for F1 progeny at 50 ppm which was significagtlater than the control value (no pups
were lost in this group). There was no effect of treatraéminy dose level in either sex or generation on
group mean pup bw during lactation.

Table 85. Viability index during lactation and group mean pup bw of F1
and F2 progeny

Group 0 ppm 50 ppm 300 ppm 1800 ppm
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5.7

F1 F2 F1 F2 F1 F2 F1 F2
VIABILITY INDEX * DURING LACTATION(%)
d-0 91.5 91.3 88.2 95.2 85.8 92.6 85.9 89.9
d-4 96.7 98.8 100* 99.7 95.9 97.4 97.1 96.9
d-21 100 100 100 99.4 99.4 99.4 100 99.5
GROUP MEAN PUP WEIGHT (G) ON LACTATION DAY
M F M F M F M F M F M F F M F
dOo| 58| 55/ 59| 55| 58| 55| 6.0 57 6.0 56 6.1 5. 1 56 59 4§
d-4|103| 99| 10.| 10.|103| 909| 11.0 106 108 103 112 10.7 108 10.6.7 100.3
8 2
d-7|17.0| 16.3| 17. | 16. | 17.1| 165 175 16.7 17p 169 178 1y.1 17.7 17.2.7 (1 16.8
4 5
d-14| 35.8| 345| 37.| 35. | 36.1| 351 372 361 365 351 319 367 36.2 35393366
1 5
d-21| 555| 53.4| 57. | 54. | 55.9| 54.2| 58.1 56.0 56.3 54/0 587 564 557 $4.7.4555.7
3 3

@d-0 = pups alive on d 0/ pups born x 100, d-4ipspalive on d-4 / pups alive on d-0 x 100, d-Zdups alive on
d-21 / pups alive on d- 4 x 100; * p < 0.05

Sexual maturation of male F1 progeny, as assessed by bw andlgdirae of balano-preputial separation,
was unaffected by treatment at all dose levels. Howevemalagpening was significantly delayed in F1
females at 1800 ppm only by a mean of 1.5 d, at which time their bsvsivghtly greater than the controls;
although vaginal opening in F2 females was, on average, 0.8rchlad bw were slightly greater than the
controls, the differences were not statistically significaiithe group mean ano-genital distances in both
sexes of F2 progeny on lactation d4 were not significantly difftérem control values at all dose levels.
There were no treatment-related effects on the incidencnafat signs, bw gains, food consumption and
gross findings at necropsy of the F2 females selected for examinatiagioopening.

Table 86. Group mean age and bw at completion of preputial separation or

vaginal opening, and ano-genital distance — progeny

Generation| Group N°M/F Preputial separation complete Vaginal opening complete
(ppm) examined Age (days) bw (g) Age (days) bw (g)
F1 0 24124 41.9+1.1 187.5+ 10.7 32.6:1.3 106.# 6.7
50 24124 41.6+1.4 185.9+ 10.8 32.52.0 107.6t 13.1
300 24123 417+ 1.3 187.6: 9.5 32722 107.2£ 11.6
1800 24124 41.9+ 1.7 186.0t 11.6 34.1+ 2.0** 112.0+ 11.8
F2 0 24124 - - 32.3+x15 101.8£ 9.8
50 24 | 24 - - 32.7+ 1.6 107.4£ 8.5
300 24124 - - 32.0+15 104.6: 9.0
1800 24 | 24 - - 33.1+1.6 107.5 9.5
Males Females
Bw (g) ‘ Ano-genital distance | Bw (Q) | Ano-genital distance
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(mm) (relative® (mm) (relative®

F2 0 24124 10.6 6.06t0.8 0.;76 10.1 2.86t0.3 0.133
8 9

50 24124 10.8 6.58t0.6 0.298 10.3 3.12t0.3 0.144
4 2

300 24123 10.9 6.41+0.6 0.289 10.5 3.10t0.3 0.142
8 2

1800 24124 10.5 6.33t0.5 0.289 10.2 3.12t0.3 0.144
- not measured; ** p < 0.01; M male; F femafleelative4to the cube-root of bw .

No treatment-related gross lesions were evident at neciopsy and F2 progeny, including pups dead on
do of lactation, neonatal deaths, pups culled on d4 and pups dying or ulileelgsently. There were no
treatment-related effects at any dose level in progenitteregeneration on the absolute and relative organ
weights of brain, thymus and spleen; however, the absolute aiivealterus weights were significantly
reduced in F1 progeny at 1800 ppm but this finding was not seen in F2 weanlings.

Table 87. Selected absolute and relative organ weights — progeny

Groups 0 ppm 50 ppm 300 ppm 1800 ppm
F1 F2 F1 F2 F1 F2 F1 F2
Group mean uterus weight
Abs. (mg)| 77.6+14.1| 69.2+16.5| 73.8:19.2| 66.7£19.0| 76.0t 14.6| 64.1+11.0 52585 61.0+11.6
Rel (%) 0.106 0.091 0.100 0.087 0.105 0.084 0.086 0.081
+0.0209 +0.0193 + 0.0206 +0.0183 +0.0164 +0.0100 | +0.0164* | +0.0129

Hormone measurements:

As effects suggestive of interference with the normal dexaturation of female progeny were seen at 164
mg/kg bw/d (reduced uterus weights in F1 & F2 generation agttlslidelayed vaginal opening in F1
progeny), further investigation regarding hormonal levels was conducted.

Serum samples from 8 F1 parental rats/sex/group, confirmed to have beenverélselected to investigate
possible effects of flonicamid on serum gonadotrophin and sex hormaste dad the binding affinity ta-

and B-estrogen receptors. The hormone assays included measuremfatiislefstimulating hormone and
luteinising hormone in both sexes, testosterone in males and progesteron@-astiddiol in females.

Serum levels.

There were no treatment-related effects at any dose lveserum gonadotrophin and testosterone
concentrations in males. In females, a dose dependent inofeses®im LH concentration was seen at 300
and 1800 ppm and the serum concentration of FSH was increds@Dgipm, but not at 300 ppm. LH and
FSH concentrations at 50 ppm were unaffected by treatment. SRrages concentrations were unaffected
by treatment at all dose levels. The concentration Bfekiradiol was lower than the control group by
26.7% in the 1800 ppm group, but the difference was not statisticatyficigt. Nevertheless, it is
considered to be a biologically relevant effect of treatmergedan the in-life observations of delayed
vaginal opening, and reduced ovary and uterus weights. The abserae affect on male serum
gonadotrophin concentrations suggests that the primary efféohmiamid in the female is one of reduction
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in the concentration of circulating f-&stradiol, rather than a direct stimulation of female gonagbin
secretion.

Table 88.Summary of group mean serum hormone concentrations - F1 progeny

Groups 0 ppm 50 ppm 300 ppm 1800 ppm
Males Females Males Females Males Femalgs Males fdes

Group mean serum concentration

LH (ng/mL) | 1.50 1.55 1.38 1.82 1.27 2.03* 1.47 233

FSH(ng/mL 7.23 5.09 6.65 5.74 7.11 5.56 6.96 8.06*f

)

Testosteron| 1.27 1.55 0.93 1.65

((ang/mL)

Progesteron 14.5 16.6 18.2 14.1

e

(ng/ml)

17B-E - 57.6 - 63.6 - 56.5 - 42.2

(pg/mL)

*p<0.05*p<0.01

Two additional studies (Inui, 2006; Nomura, 2006) were performed imrahen order to clarify these
findings (isolated increased LH at 300 ppm, increased LH and R8Hlecreased Brestradiol at 1800
ppm).

As historical control data on the physiological LH and oestrddials in the Wistar rat from the same
laboratory for a similar time period were not available, dditeonal study (Inui, 2006) was carried out to
investigate normal fluctuation of LH, FSH andidestradiol levels in normal female Wistar rats of
multiparous animals at pro-estrous. Forty five retired ferhateders were sampled from tiietd 5" pro-
estrous day and at termination on tfepfo-estrous day. Results are summarized in figure 1.
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Fig. 1. The pattern of plasma LH lowel chtaired fram the tail vein st ench sampling
lirni

Since there were no data at 13h00 and 15h00 in the present study condition, estimated \@akasulaed
from the individual data at 12h00, 14h00 and 16h00. Maximum and minimum vaéaa, rstandard
deviation and coefficient of variance at each sampling time are suratharithe table under.

(ng/ml)
Tine | 12:00 | 3:06) 14:00 | 52000 L4000 1800 A0
Min [LEZ (R {ia 0.7 097 1. 1.21 (WL
[{h RS 1.an 206 227 4272 o424 o, 28 G886
Mean |43 |43 1.43 B 30" .18 5565 3195
a0 32 B3l 2.3 1 545 LE.E3 | e 15.99
C.¥{%) 228 a4 | 252 RS [68.5 32 a0l

¥ Estinated vale ohtamed from odividual animals.

At 12h00 and 14h00 all animals showed base-line value around 1.43 ngowkevét at 16h00, about 1/3
animals showed a rapid increase in LH level of 1+.18.83 ng/mL. Thereafter, mean value revealed a peak
of 55.65+ 20.12 ng/mL at 18h00. At 20h00, 37/45 individuals decreased their valuescoimgared to
previous time point, but 8/45 individuals still showed increasing pattern.

Hormonal levels at termination are summarized in figure 2:
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Limit: ped mb For eetradiol snd nedmL for FSH and LH.

The plasma levels of B7estradiol seemed to be higher at 14h00-16h00 but gradually decrédsshde-
20h00. On the other hand, LH levels revealed a clear surge patthra peak at 18h00. FSH showed the
same pattern as LH, but less markedly.

Discussion:

The experimental conditions of this study, completed on September 13a066mparable to the ones of
the reproduction study in the rat (study report 99-0085). In the repiomdistudy (n° 99-0085 and 01-
8008), blood sampling was performed between 13h00 and 15h00 at pro-estrolis seguence of blood
sampling was: control group, low dose, middle dose and high dose grbluigsmeans that sampling of the
control animals was conducted early in the sampling time tsatdsaimpling of high dose groups was done
late in the sampling time. It can be therefore concluded likatats of higher dose groups were already in
the early stage of LH surge, explaining the significant difiee from control and very small standard
deviation. Indeed, as shown in table 6, LH values during the 13h00-15hQ@limiany from 0.71 to 42.72
ng/mL. This report strongly indicates that the minor changes observed at 3080@ngpm in LH levels are
within the range of basal oscillation at pro-estrous in noferable Wistar rats. It is therefore concluded
that the increase in LH levels observed in the 300 and 1800 ppm groilngsreproduction study was not a
treatment-related effect but an observation induced by experimental bias.

An additional study (Nomura, 2006) was performed to assess theffieatof flonicamid on hormone levels
in the Wistar rat treated at the same doses, during 28 and 90addys) the same conditions as in the
reproduction study. Moreover, an additional dose of 100 ppm was seteneb® and 300 ppm to evaluate a
possible threshold of the effect. The hormonal values measurtbeé itwo studies are summarized in the
tables below:
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28 ing s
Diome bevel (ppm) T_utr:;|[1:|EL:r.:: Tﬁﬁm?m Hﬂ:lm?{;;rl:]“lcz‘gi,:.l:tm':;mme 17 [i-estrndiole (pg s ml)
i) 204027 T.71 & 1.E? 30L& 174
50 2224025 88 £ 060 ok 11.1
{il4} 200026 &34 % 1.14 0.7 & 5.02
300 Z 0022 G, 75 4 0.97 3099 4 163
1800 234 40,51 TF2% =054 IXT X153
B0 clay feeding stmdy:
Doze level (pprnk LUITEET‘_: TE;;I:;EW Fn!]iule[;gﬁ?;‘:f“!ammnu 17ff-estradiole (pg ¢ ml)
1] 2,19 0,49 Q640 5224348
S0 236 20,47 10548 AR % 5004
100 231 =0.23 11.5=%6.1 430 = 56,9
3000 224 2 0.51 D4 =5 0.2 o 408
1 E00 211 =026 100 =52 7.1 =396

There were no differences in the levels of LH, FSH anfi-ektradiol compared with controls after
administration of flonicamid in the diet for 28 days or 90 daysis $tudy clearly demonstrates that there is
no treatment-related dose-response relationship on hormonal honge@stdsconfirms again that the
differences observed in hormonal levels in the rat reproductimly stere due to a longer blood sampling
time period of 2 hours compared with the present study where btoodling was performed within ca. 30
minutes.

Regarding the slight decrease inddestradiol (not significant) observed in the 1800 ppm group in the
reproduction study, this effect can be related to the renal findiegal tubular vacuolation, kidneys are the
target organs of flonicamid) at this dose level, inducing higinge volume and higher excretion of3t7
oestradiol. In addition to the experimental bias, the slight &serén LH and FSH levels may also reflect a
positive feed-back at this dose level, in response to decregdesediradiol levels.

Binding affinity for estrogens receptors.

a- andB-receptor estrogen binding by flonicamid was very low atealied concentrations in the rang& 10
10°M. These data suggest that the treatment-related findingseimain study were not mediated by a
receptor binding mechanism and were likely related to the reduced bigastt@diol levels.
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Table 89. estrogena- and (3-receptor inhibition by flonicamid - F1 progeny

Estrogena- and B-receptor inhibition by flonicamid
Mean % inhibition of:

Concentrati a-receptor [-receptor
on
(log M)

Standard flonicamid Standard flonicamid
-11.0 0.7 5.3 2.6 -12.1
-10.0 10.3 0.4 1.1 -12.1
-9.1 16.6 - 4.5 -
-9.0 - 0.1 - -12.7
-8.7 32.4 - 14.0 -
-8.0 64.7 3.0 34.9 -13.8
-7.3 86.7 - 61.5 -
-7.0 - 1.3 - -14.1
-6.3 94.7 - 79.8 -
-6.0 - 0.9 - -13.6
-5.3 103.8 - 85.2 -
-5.0 - 5.0 - -12.4
-4.0 - 19.1 - 1.3
*p <0.05;*p<0.01

Conclusion on hormonal measurements:

In the rat reproduction study several findings including delaysginal opening, reduced absolute and
relative uterus weight observed in the 1800 ppm group, along with egliescilts in some hormone levels
(isolated increased LH at 300 ppm, increased LH and FSH and astiesestradiol at 1800 ppm) raised

some concern about potential anti-oestrogenic effects of #omit Further investigation enable to
conclude that these can be considered not adverse, taking intmattee fluctuations of hormone levels in

untreated animals at different sampling times and the lackacétions after dietary administration of

flonicamid for 28 or 90 days.

Conclusion of the multigeneration study
In the 2 generation reproductive toxicity study, flonicamidrditi affect fertility and fecundity in both sexes
and the NOAEL was 109 and 164 mg/kg bw/d in males and females, respectively.

4.11.2.1 Human information

No data available.
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4.11.3 Developmental toxicity

4.11.3.1 Non-human information

Rat studies

Reference Hojo (2002a)
GLP: Yes
Guidelines not applicable (dose range finding study)

In the preliminary developmental study in rats groups of 8 naturally-mated females Wistar rats
(Jcl:Wistar strain; 13 w old; bw = 180-230 g) were given by gava (vehicule); 30; 100; 300 and 1000
mg/kg bw/d of flonicamid technical suspended in 1% carboxymethyllege (dose volume = 10 mL/ kg
bw) from d6 through d19 of gestation.

Prior to initiation of the study, dosing suspensions containing 1 or Z@Mlmflonicamid technical (i.e.
below and above the low dose and the high dose of this study) weysesh&ir stability after storing in
cold room (5°C) during 0; 7 and 14 d and for homogeneity.

All females were observed at least once daily for clingighs and mortality, and a detailed physical
examination was performed at weighing intervals. Individual bw and food consarnnaire recorded on dO;
d6; d9; d12; d15; d18 and d20 of gestation. Animals found dead prior to teomimatre immediately
necropsied. All surviving females were killed on d20 of gestadind subjected to necropsy gadt mortem
examination of major organs and tissues (gross lesions were recordeddynbhietsues were not retained).
The ovaries and uterine contents of pregnant animalsexarained. The gravid uterus weight, the numbers
of corpora lutea and implantation sites, the numbers of live and é#askes was recorded. Resorbed
embryos or dead fetuses were classified as implantation sitesnphl remnants or macerated fetuses. If no
implantation sites were grossly apparent, the uterus waasedtwith 10% ammonium sulfide solution to
detect early resorption. Live fetuses were sexed and thétseifjindividual placentae and live fetuses were
recorded. The fetuses were examined to detect external abitiesriacluding those in the body orifices.
All fetuses and placentae were discarded.

Test diet analysis: The 1 and 200mg/mL formulations were foulé tcomogeneous, with coefficients of
variation of 1.3 and 1.1%, respectively, for 3 samples/concentratenformulations were stable at caC5
for 14 days at which time 101 and 100% nominal concentrations remagspectively (therefore, dosing
suspensions were prepared twice during the study at an inbérd2ldays). Achieved concentrations in the
first formulations prepared were in the range 93 - 100% nominal corto@mtra

Maternal findings:

6/8 females from the high dose group died during gestation d9-d13 froom,whiexhibited decreased
locomotor activity prior to death. There were no treatmente@lelinical signs in any group, except vaginal
hemorrhage or a white discharge in 2 females from the highgtose. Bw loss occurred in the high dose
females during d6 to d9 (significant) and during d6 - d12 (non signif); there was no effect on bw gain at
dose levels up to and including 300 mg/kg bw/d. The food consumption at 108Q mg/d was
significantly reduced on d6 - d9 and d18 - d20 and no effect on food consumptiomed at lower dose
levels.

Table 90. Group mean bw gain and food consumption

Dose (mg/kg bw/d)| 0 \ 30 \ 100 | 300 \ 1000
Mean bw gain (g)
d6-9 | 7+4 \ 63 \ 744 | 94 \ LT
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d6-12 22+4 193 22+5 224 1014
d6-20 96+17 936 9o9+11 9H32 934
Mean food consumption (g/d)

d6-9 16.6+0.8 16.31.0 16.%0.9 16.¢1.0 10.23.1*
do-12 17.9t1.2 16.20.9 17.81.5 16.60.8 12.@5.6
d18--20 18.8t1.0 17.91.0 19.41.5 18.¢1.3 15.31.8*
*p<0.05*p<0.01

Necropsy findings:

There were no treatment-related gross necropsy findingsaternal rats at any dose level, although 1
decedent female from the 1000 mg/kg bw/d group exhibited showed redispbis forestomach and
another hemorrhage in the uterus.

Reproductive parameters.

All females surviving at termination of the study were pebto be pregnant except 2/8 in the control group
and 1/8 in the 30 mg/kg bw group; in addition 1/8 female at 300 mg/kg tnalipesorptions only. There
were no significant changes between the treated and control graéhpespect to gravid uterine weights,
numbers of corpora lutea and implantation sites, pre-implantatioexespt for the 300 mg/kg bw/d group
which exhibited reduced mean values for gravid uterus weightrapidntation number and increased pre-
implantation loss, but these findings originated from a singlaliewhich had 2 corpora lutea and one
implantation site only.

Fetuses examination:

There were no statistically significant differences leetw the treated and control groups with respect to
post-implantation losses, gravid uterus weight, number of live fethsl and placental weights, and sex
ratio, except in the 300 mg/kg bw/d group which exhibited a lower nedae for the number of live fetuses
and higher post-implantation loss (but these findings wereaaesingle female with 2 corpora lutea and
one implantation site only). No external fetal abnormalitieswed in the groups treated at 0; 30; 100 and
1000 mg/kg bw/d; one fetus in the 300 mg/kg bw/d group had meningoencephatiacedphthalmia, open
eye and protruding tongue, which is a spontanous finding occasionally obsettvisdsinain of rats.

Table 91. Group mean reproductive and fetal data

Group mean values
Dose level(mg/kg bw/d) 0 30 100 300 1000
No. pregnancies on day 6 7 8 8 2
20
Gravid uterus weight (Q) 65 71 67 58 76
Number corpora 15.3+1.8 15.9+ 0.9 15.9+ 0.9 16.1£ 6.2 16.0£ 0.0
lutea/dam
Number 14.0£ 2.9 15.6t 1.0 145+ 2.2 12.6+ 5.7 15.5+ 0.7
implantations/dam
Pre-implantation loss (% 8.8 1.8 8.9 23.5 3.2
Number live fetuses/dam 13.2+ 3.2 14.4: 1.7 13.0+2.1 11.3+5.8 15.0£ 0.0
Post-implantation loss 6.3 7.5 10.4 22.1 3.2
(%)
Male fetal weight (mg) 3172+ 72 3165+ 92 | 3251+ 190 | 3232t 256 | 3094:139
Female fetal weight (Q) 2944+172 | 2971+ 121 | 3026t 156 | 2909 165 | 2885+ 23
Placental weight (mg) 412+ 37 415+ 48 435+ 48 482+ 161 420t 26
Sex ratio (% males) 46 43 49 46 a7
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Conclusion

The dose level of 1000 mg/kg bw/d clearly exceeded the materadmum tolerated dose level. The
NOEL in this preliminary study was 300 mg/kg bw/d for maternal, flaased on the occurrence of maternal
death and reduced bw gain at 1000 mg/kg bw/d and the NOEL foedetemuld be > 1000 mg/kg bw/d,
based on the absence of fetal effects at this dose level, although dtdys2nere available for evaluation.

Reference Hojo (2002b)
GLP: Yes
Guidelines OECD 414; US-EPA OPPTS 870.3700; JMAFF, 12 NouSan n° 8147

In the main developmental study in rats groups of 24 naturally-mated young adult female Wistar rats
(Jcl:Wistar strain; 13 w old at mating; bw = 182-2369) wereiadtered by gavage 0; 20; 100 and 500
mg/kg bw/d of flonicamid technical suspended in 1% aqueous caroxyeathidse (dosing volume = 10
mL/kg bw) from d6 through d1Post coitum.

The stability of 1 and 200mg/mL flonicamid technical suspendianat least 14 d was demonstrated in the
preliminary study (Hojo H., 2002a) and therefore dosing suspensions were prepeeatlting the study at
11-d interval. The homogeneity of 2 and 50 mg/mL formulations wasndeed on the first formulations
prepared, and the achieved concentrations of all formulations, werenweohfiry analysis during the study.

The females were observed at least once daily for morbidioytality and clinical signs and a detailed
physical examination was performed at weighing intervals. Bw @odl éonsumption were recorded on do;
d6; d9; d12; d15; d18 and d20 of gestation. All mated females vltr@ &nd subjected to necropsy and
gross examination on d20 of gestation; liver and kidney weights reeorded and samples were preserved
for histopathological examination (samples from controls and high gimsips were examined). The gravid
uterus was weighed, the fetuses were removed and the placergageighed. Apparently non-gravid uteri
were stained with ammonium sulfide to detect early resorptidmes position of fetuses in the uterine horns,
the numbers of implantation sites and corpora lutea, fetajhtgeand sexes were recorded. Resorbed
embryos or dead fetuses were classified as implantation gieegntal remnants or macerated fetuses.
Fetuses were externally examined, including orifices, for arathtions. Approximately one half of the
fetuses from each litter were examined fresh for thorawcadvdominal visceral abnormalities. The Bouins-
fixed heads were examined by Wilson's razor sectioning technigquebhormalities of the eyes, brain, nasal
passages and tongue. The carcasses of the remaining fekreeswscerated and double-stained for the
examination of cartilage and the ossified skeleton for skeletal abhtesiand variations.

Test diet analysis: The 2 and 50 mg/mL formulations were found tml®geneous, with coefficients of
variation of 0.4 and 0.5%, respectively, for 3 samples/concentraiiieved concentrations in the first
formulations prepared were in the range 96 - 101% nominal concentration.

Maternal findings:

There were no deaths or treatment-related clinical sigmsaternal animals at any dose level. The food
consumption and bw gain were unaffected by treatment with flonicaeiihical at all dose levels, although
the mean food consumption in the 500 mg/kg bw/d group was 7.3% loavethi&it of controls on gestation
dé - d9.

Necropsy findings

There were no treatment-related gross findings at necro@syatose level in maternal rats. Absolute and
relative liver weights were significantly increased@® mg/kg bw/d and were associated with centrilobular
hepatocyte hypertrophy in 13/24 females; although 1 low dose female also exhibitedytega/pertrophy,
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the alteration was not apparent in any animals of the comdol@0 mg/kg bw/d groups. All females of the

500 mg/kg bw/d group also showed vacuolation of the kidney proximal tubular cells.

Table 92.Group mean absolute and relative liver and kidney weights - maternal animals

Group Adjusted?® Group mean organ weight:
(Ppm)
Bw Liver Kidneys

ond-20 (g) | Absolute (g) Relative” (%) Absolute (g) Relative” (%)
0 252 12.39 491 0.780 0.310
20 252 12.34 4.89 0.801 0.319
100 254 12.51 4.92 0.778 0.306
500 254 13.96** 5.49** 0.811 0.319
** p < 0.01;° bw less gravid uterus weigHtrelative to bw

Reproductive parameters

There were no treatment-related effects on reproductivemesees at any dose level: the pregnancy
incidence, the gravid uterine weight, the mean number of corpoeaduatethe implantation sites, pre- and
post-implantation losses, the number of live fetuses, the sexaradi the fetal weight were comparable to
control values. The significantly increased mean placental weight at 38 bwyd (by 9.7%) is of unclear
significance.

Table 93. Summary of reproduction data

Parameter Group values for animals treated at (mg/kg bw/d):

0 20 100 500
No. pregnant / no. mated 22 /24 24 [ 24 24 | 24 24 | 24
No. dams with live fetuses 22 24 23 24
Gravid uterus weight (g) 68+ 10 71+ 8 67+ 12 73+ 8
Mean no. corpora lutea/dam 159+14 159+1.2 157+14 157+ 15
Mean no. implantation sites/dam 14.9+ 1.3 15.0+ 1.6 141+ 2.8 14815
Pre-implantation loss (%) 5.8 5.2 10.7 5.2
Total no. dead fetuses 0 3 0 1
Total post-implantation loss (%) 9.4 6.6 6.4 4.2
Mean no. live fetuses/dam 13.5+2.1 14.0+ 1.7 13.1+ 2.6 142+ 1.6
Sex ratio (% males) 51 51 49 49
Mean male fetal weight (g) 3.25 3.21 3.33 3.22
Mean female fetal weight (g) 3.05 3.02 3.13 3.01
Placental weight (g) 0.433 0.459 0.456 0.475%
¢ one dam had implantation sites visible only by staining and was excluded foutatian of
mean data

Fetuses examination:

No treatment-related fetal abnormalities occurred at any tsd. The overall fetal incidences of
spontaneous abnormalities were 0.7; 0.9; 0.3 and 0.6% in the groupsd te&; 20; 100 and 500 mg/kg
bw/d, respectively. There were no external abnormalitiesngtdose level and very low incidences of
visceral and skeletal abnormalities in all treatment groepghermore, the nature of the abnormalities did
not suggest an effect of treatment. There was a treatelatdd increase in the incidence of skeletal
variations at 500 mg/kg bw/d, which was entirely due to a sigmifiexcess in the incidence of cervical rib.
(i.e. 6.5; 2.3; 3.2 and 34.1% in the groups treated at 0; 20; 100 and 500 mgikgelspeéctively). The only
other statistically significant differences between ardand treated groups were reduced total incidences of
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skeletal variations at 20 and 100mg/kg bw/d. The nature and incidéafleother skeletal variations at all

dose levels were comparable in the treated and control groups.

Table 94.Summary incidences of external, visceral and skeletal / cartilaginous tiss findings

Parameter No. and (%) fetuses at (mg/kg bw/d):

0 20 100 500
No. litters evaluated (external) 22 24 23 24
No. fetuses evaluated (external) 298 337 302 341
External abnormalities 0 (0.0) 0 (0.0) 0 (0.0) 0.0 (0.0)
No. litters evaluated (visceral) 22 24 23 24
No. fetuses evaluated (visceral) 143 160 146 165
Abnormal fetuses (visceral) 0 (0.0) 4@.3) 0 (0.0) 1(0.6)
No. litters evaluated (skeletal) 22 24 23 24
No. fetuses evaluated (skeletal) 155 177 156 176
Abnormal fetuses (skeletal) °p1.3) 7 (0.6) 1° (0.6) 1" (0.6)
Total abnormal fetuses 2(0.7) 3(0.9) 1(0.3) 2 (0.6
Total abnormal litters 2(9.1) 1(4.2) 1(4.3) 2 (8.3)
Fetuses with visceral variations 2(1.4) 3(1.9) 4(2.7 6 (3.6)
Fetuses with skeletal variations 18 (11.6 8* (4.5 8* (5.1 70*** (39.8)
*p <0.05; ** p <0.001
% one fetus with retroesophageal subclavian aortic arch, one fetus witkidgtitaortic arch;
® one fetus with malpositioned ovary;
¢ 2 fetuses with fused and/or absent ribs, fused rib cartitdzpent and/or fused thoracic arches and
centra, dumbbell-shaped cartilage and abnormalities of the thoracic and tentra;
4one fetus with hemicentric thoracic centrum;
one fetus with dumbbell-shaped cartilage of the thoracic centrum;
"one fetus with fused rib cartilage

In order to clarify the relevance of the increased incidenazefical ribs (categorized as variation) a re-
assessment with regards to the presence or absenceilaeaoh cervical ribs was performed; this was
summarized in a position papécdrvical ribs observed in the teratogenicity study in rats teated with
Flonicamid”, Hojo, July 2006).

The incidence of cervical ribs is summarized in the table below:
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Table. Incidence of skeletal variations in rats
Incidence in fetuses Incidence in litters
Dose level (mg/kg/day) Dose level (mg/kg/day)
Fetal findings 0 20 | 100 | 500 0 20 | 100 | 500
Number examined 155 177 | 156 176 22 24 23 24

Cervical rib

10 4 5
without distal cartilage 58 7 4 3| A23

Cervical rib

with distal cartilage

A, P<0.001 (Fisher’s exact probability test).

Only 2 fetuses of the same litter in the top dose group exthib@evical ribs with distal cartilage. Other
cervical ribs were revealed as completely ossified and rudimygfaiasmall) ribs which were adjacent to the
7" cervical vertebra unilaterally or bilaterally.

Supernumerary rib, a rib developing adjacent to the 7" cervical or 1* lumbar vertebrae, is
often seen in laboratory developmental toxicity. Supernumerary ribs consist of two differont
structures: an extra rib that has a cartilaginous segiment at the distal end, and an ossification
site that iz small or mdimentary rib without distal cartilage. Extra ribs are permanent
structures in contrast to ossification sites that disappear postnatally, probably becoming part
of the lateral transverse vertebral processes. When lumbar ribs are chemically induced using
developmental toxicants, the incidence of cxtra ribs exhibits a clear dose response, but the
incidence of ossification sites, in contrast, is independent of dose. The sum of these
evidences supporis the idea of supermumerary rib being composed of two different
structures: extra ribs that are permanent dysmorphological struciures that may be induced by
xenobiotics and/or maternal stress, and ossification sites that may be transient variations in
the Tformation of the lateral processcs of the vertebrae.

As a conclusion, only 2 fetuses (of the same litter) out of @hdaervical ribs in the top dose group were
found with distal cartilage, which is not significant comparedaistrol animals; most of the supernumerary
ribs showed no distal cartilage and are transient variatidnishvdisappear postnatally and should not be
regarded as a relevant effect. Moreover these effexts observed at a dose level which caused toxicity to
the dams.

An additional study was submitted to support the absence of @edtalated teratogenic effect of
flonicamid in rats (Takahashi, 2006). This study is a miakry non-GLP teratogenicity study in the SD rat
that was performed in 1998 (the final report was prepared in @9 in order to select the doses of the
teratogenicity study. In this study, doses of 0, 10, 100, 500 mg/kg fiolicaere administered via gastric
gavage daily from day 6 through day 19 of gestation. Treatmiatedeeffects (increase of liver weight)
were observed in females of the 500 mg/kg/d group. Histopathalagbservations revealed centrilobular
hepatocellular hypertrophy of the liver and cytoplasmic vacuolatigmaximal tubular cell of the kidney in
all maternal animals of this dose group. No changes werd imotke maternal animals at dose levels of 10
and 100 mg/kg/d. No effects were observed on fetuses in any ok#tedt groups (no difference of pre-
implantation loss was observed, no extra cervical rib observed).

Conclusion
The NOAEL for maternal rats was 100 mg/kg bw/d and the NOfgElfetuses was 100 mg/kg bw/d in the
main study. Flonicamid is not teratogenic in rats under the conditions of letithipary and main studies.
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Rabbit studies

Reference Takahashi (2002c¢)
GLP: Yes
Guidelines not applicable (dose range finding study)

In the preliminary developmental study in rabbits, groups of 6 artificially inseminated female Japanese
White rabbits (Kbl:JW strain; 18 w old at mating; bw = 3.43 - 4.)9%&re administered by gavage 0; 3; 10
and 30 mg/kg bw/d flonicamid technical suspended in 1% aqueous casdibyleellulose from d6 to d27

of gestatioft3 (dosing volume = 5 mL/kg bw).

The stability at ca. % for 14 days of suspensions containing 1 or 200 mg/mL flonicantitat had been
confirmed by analysis in a previous study (Hojo, 2002a) and therefusig solutions were prepared
weekly. The homogeneity of suspensions corresponding to the 3 and 30bwgdkge level, the stability of
the 3 mg/kg bw dosing suspension and the achieved concentrationgasimallations were confirmed by
analysis.

All rabbits were observed at least once daily for madytadind clinical signs and a detailed physical
examination was performed at weighing intervals. Females fdead were immediately necropsied on
discovery; females showing signs of abortion were killed anpksigal to necropsy. Bw were recorded on
gestation dO; d6; d9; d12; d15; d18; d21; d24; d27 and d28 and indicidual food conaungstidetermined

on d0-3; d3-6; d6-9; d9-12; d12-15; d15-18; d18-21; d21-24; d24-27 and d27-28 of gesiasanviving
rabbits were killed on d28 of gestation and subjected to necembpost mortem examination of major
organs and tissues. Gross lesions were recorded but no organsetaémed. The ovaries and uterine
contents of pregnant animals were examined. The gravid uterigbt, the numbers of corpora lutea and
implantation sites, the numbers of live and dead fetuses wasdeel. Resorbed embryos or dead fetuses
were classified as implantation site, placental remnantaamerated fetuses. Live fetuses were sexed by
examination of the internal reproductive organs and the weights eidadl placentae and live fetuses were
recorded. The fetuses were examined to detect visible abneemalitluding those in the body orifices. All
fetuses and placentae were discarded.

Test diet analysis: The formulations were found to be homeges, with coefficients of variation of 0.0-

0.4%, for 3 samples/concentration. The formulations were stabke &Q for 14 days at which time 101

and 100% nominal concentrations remained, respectively (therefore, dogrgsanss were prepared twice
during the study at an interval of 12 days). Achieved concemteatn the first formulations prepared were
in the range 87 -105 % nominal concentrations.

Maternal findings:

Two females at 30 mg/kg bw/d aborted and were killed and necropsid@2 or d25 of gestation (one
showed posterior paralysis and soiled fur on the abdomen prior tongband the other showed reddish
coloured urine). There were no deaths, abortions or treatnatgerelinical signs at dose levels of 3 or 10
mg/kg bw/d. Bw loss or slightly reduced bw gain occurred throughoutr¢hément period in the group
treated at 30 mg/kg bw/d, and group mean weight gain was sigtlifitawer than the controls during the
period d6 to d24. No effect on bw gain occurred at 3 or 10 mg/kg b food consumption of the

43 Initially, the study was started using 0; 30; 1800 and 1000mg/kg bw/d of flonicamid technicahc® 2 animals/group died after a single dose
of 100; 300 and 1000mg/kg bw/d, the study was teaiteid, the protocol was amended and the lowerldusks were selected.
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30mg/kg bw/d group was slightly reduced from d12 of gestation but ritistlly different from that of
controls. Food consumption at 3 or 10mg/kg bw/d was unaffected by treatment.

Table 95. Summary of group mean bw and food consumption

Parameter Group mean value at (mg/kg bw/d):
0 3 10 30
Bw (kg)
d-0 3.77 3.84 3.85 3.77
d- 6 3.88 4.01 4.00 3.88
d- 12 3.91 4.02 3.96 3.86
d- 18 4.01 4.05 4.05 3.82
d- 24 4.12 4.07 4.13 3.79
d- 28 4.17 4.04 4.16 3.93
Bw gain (g)
d- 6-9 14 -13 -27 -25
d- 6-12 30 9 -39 -24
d- 6-18 129 39 51 -58
d- 6-24 236 60 126 -157*
d- 6-28 287 37 159 -23
Gravid uterus weight (g 482 465 474 260*
Adjusted bw (kg) on d- 3.69 3.58 3.69 3.67
28
Food consumption
(g/day) 206 198 182 181
do-3 190 200 187 190
d3-6 186 192 180 151
d6 -9 164 183 157 144
do-12 156 159 148 109
di2 - 15 164 141 150 90
d15-18 171 128 148 74
dig - 21 145 107 126 83
d21-24 126 71 103 89
d24 - 27 105 66 104 83
d27 - 28
*p<0.05

Necropsy findings:

There were no treatment-related gross necropsy findings iermahtrabbits at any dose level, although
equivocal findings were found in the 2 females of the 30 mg/kdl lpndup that aborted and were killed
prematurely (one female exhibited haemorrhage in the pelvity @nd the other one had a yellow-coloured
liver and black contents in the stomach).

Reproductive parameters.

All females surviving at termination of the study were protebe pregnant and had live fetuses, but there
were only 4 full-term litters at 30 mg/kg bw/d due to abortio@ females In the 30 mg/kg bw/d group, the
mean gravid uterine weight was significantly reduced, the maarbers of implantations and live fetuses
were markedly reduced as a consequence of markedly elevatedppaatation loss and the high pre-
implantation loss was due, in part, to a single animal with 15caidptea and only one implantation. These
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parameters were not affected by treatment at lower desks |d?ost-implantation loss was not affected by
treatment at any dose level.

Fetuses examination:

Male and female fetal weights at 30 mg/kg bw/d were 11.1 and £08%r than control values respectively,
but neither was significantly different from the controls. aFeteights at lower dose levels were comparable
to control values. Sex ratios and the incidences of exteralatigrmal fetuses were unaffected by treatment
at all dose levels. No external abnormalities occurred in live fetusaddémales treated at 0, 3 or 30 mg/kg

bw/d. One fetus at 10mg/kg bw/d showed omphalocele.

Table 96. Group mean reproductive and fetal data

Parameter Group mean value at (mg/kg bw/d):

0 3 10 30
No. pregnant / no. mated 6/6 6/6 6/6 6/6
No. with live fetuses on day 28 6 6 6 ¢4
Gravid uterus weight (g) 482+ 72 465+ 84 474+ 94 260+ 163*
Number corpora lutea (mean/dam)| 13.3+ 3.3 12.0+1.3 11.7+2.8 11.3+ 3.9
Number implantations (mean/dam) 9.7+ 3.3 10.5+1.4 9.3+ 2.5 5.0+ 3.7
Pre-implantation loss (%) 25.8 12.2 18.6 52.6
Number live fetuses (mean/dam) | 8.8+ 2.3 9.0+ 2.6 7.8+ 1.7 4.8+ 1.3
Post-implantation loss (%) 6.5 14.8 14.2 2.8
Male fetal weight (Q) 38.8+ 6.7 37.1+ 7.3 41.4+ 2.2 34.5+9.3
Female fetal weight (Q) 37.0+ 3.5 34.2+ 8.6 38.0+ 4.1 34.87.2
Placental weight (g) 5.07 5.17 6.12 6.09
Sex ratio (% males) 57 67 62 37

&2 females aborted and were killed before day 28; * p < 0.05

Conclusion

Dose levels= 100 mg/kg bw/d (in the initial study) clearly exceeded the matenaximum tolerated dose
level. The NOAEL for dams and fetuses was 10 mg/kg bw/d, basedtennal bw loss and reduced food
consumption, and reduced live fetus number at 30 mg/kg bw/d.

Reference Takahashi (2002d)
GLP: Yes
Guidelines OECD 414; US-EPA 870.3700; JMAFF 12 NouSan n° 8147

In the main develomental study in rabbits groups of 25 artificially inseminated female Japanese White
rabbits (Kbl:JW strain; 18 w old at mating; bw = 3.26 - 4.19 kg)enadministered, by gavage, 0; 2.5; 7.5
and 25 mg/kg bw/d of flonicamid technical suspended in 1% aqueous yawditylcellulose from d6
trhough d27 of gestation (dose volume = 5mL/kg bw).

The stability at ca. & for 14 days of suspensions containing 1 or 200mg/mL flonicamid technical was
confirmed by analysis in previous studies (Hojo, 2002a; Takahashi, 2002beeaefd it dosing suspension
were prepared weekly. The homogeneity of suspensions containing 0.5 or 5 mg/stabilitg of the 0.5
mg/mL suspension and the achieved concentrations of all formulatioec@rdirmed by analysis

The females were observed at least once daily for nigrtatid clinical signs and a detailed physical
examination was performed at weighing intervals. Females fdead were immediately necropsied on
discovery; females showing signs of abortion were killedsarjlected to necropsy. Bw were recorded on
do; d6; d9; d12; di15; d18; d21; d24; d27 and d28 of gestation and food consumptiompans was
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determined on d0-3; d3-6; d6-9; d9-12; d12-15; d15-18; d18-21; d21-24; d24-27 and d2jeg&tdn. All
surviving rabbits were killed on d28 of gestation and subjected topmcandoost mortem examination of
major organs and tissues. Gross lesions were recorded but no waegan®tained. The ovaries and uterine
contents of pregnant animals were examined and the apparentigranodh uteri were stained with
ammonium sulfide solution to detect early resorptions. Theidyuaterus weight, the numbers of corpora
lutea and implantation sites, the numbers of live and dead fetesegecorded. Resorbed embryos or dead
fetuses were classified as early resoprtions (implantattes er placental remnants) or late resorptions
(macerated fetuses including dead fetuses at term). Livueefe were sexed by examination of the internal
reproductive organs and the weights of individual placentae amdeluses were recorded. The thoracic and
abdominal viscera of all fetuses were examined fresh by dimsedhe eyes of 50% of the fetuses/litter
were also examined after removal of the palpebral skintEtirain was examined by making a transverse
razor section through the coronal suture of the skull. The heatle oémaining fetuses were preserved in
Bouin's fluid and the eyes, brain, nasal passages and tongue examindfiisby’'s razor sectioning
technique. All carcasses were stained with alizarin refdrSexamination of the ossified skeleton for
abnormalities and variations.

Test diet analysis: The 0.5 mg/mL formulation was shown to didestit 3C for 14 days, at which time
101% of starting concentration remained. The 0.5 and 5 mg/mL foromdatwere found to be
homogeneous, with coefficients of variation of 0.5 and 0.3%, respBgtifor 3 samples/concentration.
Achieved concentrations of all formulations were in the range 97 - 101% naroira@ntration.

Maternal findings:

There were no treatment related deaths or treatment-relitedhl signs in maternal animals at any dose
level, but 1 female from the 2.5 mg/kg bw/d group was found dead onigestat(death was attributed to a
mechanical intubation damage beause of findings such as rhinorreag@taneous hemorrhage in the
brachial and axillary regions, hydrothorax, atelectasis, boneifeat the humerus...) and 1 female in each
of the 2.5; 7.5 and 25 mg/kg bw/d groups were killed on d23; d24 and d2étafige, respectively because
of abortion without other clinical abnormalities (these femalepped eating before abortion; no gross
changes were found in these females at necropsy and abortiemutelikely to be related to treatment
because of the absence of a dose response relationship). r@anpbw were not significantly different
from control values, but reduced bw gain occurred throughout theengetaperiod in the 25mg/kg bw/d
group (achieving statistically significance on d12-28 of gesigtibw gains at 2.5 or 7.5mg/kg bw/d were
lower than control group bw gains but did not achieve statidigaificance. The food consumption was
significantly reduced from d9 through d21 of gestation in the 25 mg/kg bw/d group only.
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Table 97.Summary of cumulative group mean body weight gain and food consumption

Parameter Group mean value at (mg/kg bw/d):
0 2.5 75 25
Bw gain (kg) on days:
6-9| -10+55 -32+ 68 -10+ 38 -48+ 55
6-12 21+ 70 -8+ 86 3+59 -64 + 89**
6-15 72+ 95 46+ 114 37+ 105 50+ 131**
6-18| 104+113 48+ 145 23+ 154 90+ 189***
6-211 130+ 124 58+ 142 14+ 204 -85+ 221
6-241 1744134 82+ 149 81+ 201 50+ 238**
6-28| 5354126 126+ 202 124+ 258 30+ 243
Gravid uterus weight (g) 418+ 114 398+ 172 405+ 88 384+ 114
Adjusted bw (kg) on day 3.63+ 0.28 3.56t 0.25 3.54+ 0.33 3.49 0.25
28
Food cons.(g/day) on
days: 179+ 36 181+ 33 181+ 28 182+ 25
0-3 187+ 34 181+ 29 185+ 29 184+ 21
3-6|  174+34 164+ 37 175+ 26 148+ 29
6-9/  159+37 159+ 33 156+ 25 129+ 38*
9-12\ 145+ 46 140+ 43 126+ 49 93+ 34+
ié : ig 161+ 43 134+ 58 121+ 55 90+ 62+
18.oq| 153%46 136+ 51 120+ 55 97+ 61*
01 .oq| 137%47 121+ 55 116+ 51 102+ 51
o427 110239 106+ 51 99+ 42 106+ 45
57 .0g| 109+ 38 102+ 47 101+ 44 103+ 47

*p < 0.05; * p < 0.01; ** p < 0.001

Necropsy findings
There were no treatment-related gross findings at necropsy in matemalsakiiled on gestation d 28.

The pregnancy incidence in all groups was uniformly high an@®2321 and 23 females treated at 0; 2.5;
7.5 and 25mg/kg bw/d, respectively, had viable young on d28. There were netteadlated effects at any
dose level on gravid uterus weight, the numbers of corpora luteanmtahtations, pre-implantation loss,
number of live fetuses, and post-implantation loss from resorption andéeatl.

Table 98.Group mean reproductive and fetal data

Parameter Group mean value at (mg/kg bw/d):

0 25 7.5 25
No. pregnant / no. mated 24 /25 25/25 25/2% 24 /25
No. females with resorptions only 1 1 3 0
No. with live fetuses on day 28 23 22 21° 23
Gravid uterus weight (g) 418+ 114 398+ 172 405+ 88 384+ 114
Number corpora lutea (mean/doe) 10.1+ 1.9 10.5+2.1 10.0£ 1.5 10.3+1.9
Number implantations (mean/do¢) 8.1+ 2.7 8.3+ 4.0 8.0+ 2.2 8.2+ 2.8
Pre-implantation loss (%) 20.4 25.4 19.1 20.7




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON FLONICAMID

Number live fetuses (mean/doe)| 7.5+2.6 7.6t 3.9 7.4+ 2.0 7.4+ 25
Total no. dead fetuses 6 7 6 5
Post-implantation loss (%) 6.9 8.1 7.0 8.7
Male fetal weight (g) 39.2+5.7 36.7+ 7.7 38.0+ 6.2 35.4+5.5
Female fetal weight (g) 38.6+5.6 37.3 7.6 36.7+ 6.7 34.9+5.3
Placental weight (g) 5.30+0.92 5.37 1.09 5.14+ 0.83 5.24 0.86
Sex ratio (% males) 48.0 51.5 55.8 49.4

? one female died and one female abortemie female aborted; * p < 0.05

Fetus examinations:

The fetal weights in treated groups were not statisticaliiyuced, although they were 9.7 and 9.6% lower
than control in both sexes. There were no treatment-relatedseffechean placental weight and sex ratio at
any dose level.

Higher incidences of abnormal fetuses occurred in atdéegroups, but the total fetal and litter incidences
of abnormal fetuses in the groups treated at 2.5 or 25 mg/kg berkl mot significantly different from
control values. The incidence of fetuses with visceral abndiesaland the overall litter incidence of
abnormalities at 7.5mg/kg bw/d were significantly higher than ¢éiméral values: the nature of the observed
abnormalities (malpositioned innominate; malpositioned subclaveamchy thymic remnant in the neck...)
in all treatment groups was diverse and all individual abnoneslitccurred at very low frequencies of 1 or
2 fetuses only; therefore, no statistically significantfedénces at any dose level in the incidence of
individual abnormalities was found and these findings should be coedgider incidental. There were no
treatment-related effects at any dose level on the incidences efatiand skeletal variations. There were no
statistically significant differences between controid atreated groups in the incidences of skeletal
variations, but the incidence of visceral variations at 2.kgndw/d was significantly lower than the
controls, due to a lower incidence of thymic remnant.

Table 99.Summary incidences of external, visceral and skeletal findings

Parameter No. and (%) fetuses at (mg/kg bw/d):
0 2.5 7.5 25

No. litters evaluated (external) 23 22 21 23
No. fetuses evaluated (external 173 167 156 170
External abnormalities 0 (0.0) 2(1.2) 2(1.3) 1 (0.6)
No. litters evaluated (visceral) 23 22 21 23
No. fetuses evaluated (visceral) 173 167 156 170
Abnormal fetuses (visceral) 1(0.6) 2(1.2) 6* (3.8 5(2.9
No. litters evaluated (skeletal) 23 22 21 23
No. fetuses evaluated (skeletal) 173 167 156 170
Abnormal fetuses (skeletal) 0(0.0) 3(1.8) 3(1.9) 3(1.8
Total abnormal fetuses ?10.6) 7 (4.2) 1f (7.1) 9 (5.3)
Total abnormal litters 1(4.3) 4 (18.2) 6* (28.6 3(13.0
Fetuses with visceral variations 7 (4.0) 1* (0.6) 10 (6.4 7 (4.1
Fetuses with skeletal variations 55 (31.8 59 (35.8) 43 (27]6) 65 (38.2)
* p<0.05
% one fetus with malpositioned testis
® 2 fetuses with malpositioned testis, one fetus with anal afrese fetus with omphalocele 2

fetuses with fused sternebrae, one fetus with absent cervical a&esdir
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one fetus with local edema, one fetus with omphalocele, one feiths multiple
malformations (retroesophageal subclavian aortic arch, abisieykand ureter, fused rib and
supernumerary thoracic vertebral arch and centrum), 2 fetuteslnormal lung lobatior,
one fetus with narrowed pulmonary trunk, one fetus with small lung, fetes with
malpositioned testis, one fetus with fused sternebrae, one feétuahsient rib and hemicentric
thoracic vertebral centrum, one fetus with supernumerary thoracbvararch

one fetus with amelia, short tail and gastroschisis, one faetbs/@ntricular septal defect and
interrupted aortic arch, one fetus with fused sternebrae, onewatuabsent lung, 2 fetuses
with abnormal lung lobation, one fetus with absent kidney and usgiteismall bladder, one
fetus with fused caudal vertebral centrum, one fetus wittipteslvertebral and long-bone
abnormalities

The NOEL in maternal rabbits was 7.5mg/kg bw/d, based on therenca of reduced bw gain and food
consumption at 25mg/kg bw/d.

Relevance of external, visceral and skeletal malformations

The relevance of external, visceral and skeletal malféomatas further discussed in the light of historical
control data and additional information submitted by the performingdédoy IET. Historical control data
were obtained from 15 studies performed at IET during the 1992-20@H f§ere rabbit teratogenicity study
was performed in 2001).

External abnormalities

Table 100. Type and incidence of external abnormalities
Fetal findings | Incidence (%) in this study at (mg/kg | Literature historical | IET historical control
bw/d) control incidenceé*4 | data
(%) (%) 1992-2001
0 2.5 7.5 25
Short tail 0 0 0 0.59 0-222 0
Anal atresia 0 0.60 0 0 0-1.48 0
Gastroschisis| 0 0 0 0.59 0-0.92 0
Local 0 0 0.64 0 Not reported 0.05
oedema
Amelia 0 0 0 0.59 Not reported 0
Omphalocele| O 0.6 0.64 0 0-1.13 0.05

Although the incidence of external abnormalities (short &gl atresia, gastroschisis and omphalocele) is
above the HCD of the facility, they fall well within the loigtal control data reported in the literature. In
addition they are scattered throughout all dose level groupsuwtiiny dose-response. Thus they can be
considered as not relevant.

Skeletal abnormalities

44 Nakatsuka et al., Japan pharmaceutical manu&astassociation (JPMA) survey on background conatd of developmental and reproductive
toxicity studies in rats, rabbits and mice. Cong#n) 37:47-138, 1997
Morita et al., Spontaneous malformations in latmyaanimals: frequency of external, internal akdlatal malformations in rats, rabbits and
mice. Cong Anom, 27: 147-206, 1987
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Table 101. Type and incidence of skeletal abnormalities

Fetuses affected : number Literature historical IET historical

Fetal findings and (%) control incidence' (%) control data

1992-2001 (%)

Dose level (mg/kg bw/d)

0 25 7.5 25
No. of fetuses examined| 173| 167 156 170 2177
Fused sternebra 0 2 1 1 (0-5.05) (0.64)
(2.20) | (0.64) | (0.59)
Absent rib 0 0 1 0 (0—-1.54) (0.05)
(0.64)
Fused rib 0 0 1 0 (0—-1.96) 0
(0.64)
Absent cervical arch 0 1 0 0 0-1.75) (0.05)
(0.60)
Supernumerary 0 0 1 0 Not reported 0
thoracic arch (0.64)
Hemicentric thoracic 0 0 1 0 Not reported 0
centrum (0.64)
Supernumerary 0 0 1 0 Not reported 0
thoracic centrum (0.64)
Absent lumbar arch 0 0 0 1 (0-1.16) 0
(0.59)
Fused lumbar centrum | O 0 0 1 (0-1.59) 0
(0.59)
Absent sacral arch 0 0 0 1 Not reported 0
(0.59)
Fused sacral centrum 0 0 0 1 (0-1.59) 0
(0.59)

Skeletal malformations were observed simultaneously in thee $atus at 25 mg/kg bw/d: absent lumbar

arch, fused lumbar centrum, absent sacral arch, fused santalngeabsent caudal arch, fused caudal
centrum, and multiple other skeletal anomalies; they fall in thgeraf the historical control data reported in

the literature. Other skeletal abnormalities were seattérroughout all dose level groups without any dose-
response.

Visceral abnormalities
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Table 102. Type and incidence of visceral abnormalities

IET historical control data
Fetal findings Fetuses affected : number and (%)

1992-2001 (%)

Dose level (mg/kg bw/d)
0 2.5 7.5 25

No. of fetuses examined 173 167 156 170 2177
No. of fetuses with malformations 1 2 6* 5
Membranous ventricular septum defect 0 0 0 1(0.59 (0.09)
Interrupted aortic arch 0 0 0 1(0.59 (0.09)
Narrowed pulmonary trunk 0 0 1(0.64 0 (0.09)
Retroesophageal subclavian 0 0 1(0.64 0 (0.09)
Abnormal lung lobation 0 0 2(1.28)2(1.18) (0.09)
Absent lung 0 0 0 1(0.59 0
Small lung 0 0 [1(64 0 (0.09)
Absent kidney 0 0 1(0.64)1 (0.59) 0
Small bladder 0 0 0 1(0.59 0
Absent ureter 0 0 1(0.64)1 (0.59) 0
Malpositioned testis 1(0.57)2(1.19)1(0.64) O Not known

* Significantly different from control at P <0.05

The number of fetuses having one or more visceral malformatgasdless the type of malformation was
increased in the 7.5 and 25 mg/kg bw/d groups, with a statistiogtijicant difference between the control
group at 7.5 mg/kg bw/d.

A Cochran Armitage test trend was performed for incidence tokdée having visceral malformations,
abnormal lung lobation, absent kidney and absent ureter, individuadhsignificant trend was detected in
any of the parameters analyzed. Moreover, the type of malfomeataried widely among fetuses and
though exceeding the incidence in the historical control datartegpat the IET testing facility, no
statistically significant difference was observed betwie control and treated groups when the incidence
of each malformation, as low as 0/173 — 2/156 was analyzed.

Absent kidney and ureter was found in 2 fetuses that had multigfermations at the middle and high
dose; the accompanying malformations are totally different iseth2 fetuses, suggesting that the
malformation syndromes occurred independently and are inciderftalghi the incidence of absent kidney
exceeds the background control incidence at IET testing yadtlits slightly under the upper limit of the
range (0 — 0.69) reported by Nakatsuka et al. (¥997)

45 Nakatsuka et al., Japan pharmaceutical manu&stassociation (JPMA) survey on background conatd of developmental and reproductive
toxicity studies in rats, rabbits and mice. Cong#w 37:47-138, 1997
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Abnormal lung lobation was observed in the middle and high dose group®velothe feature of this
malformation is not the same among individuals: fusion of the lobearred in the right lung of the 2
middle-dose fetuses and in the left lung in the 2 high-doseefetu$he background control incidence of
abnormal lung lobation has been reported in the literature by Nakasak (1997) as combined data (0 to
32.59 %) and as individual incidence at each testing facility (0-1.30 ; 0-23.31 ; 13.27-22.93;; ®-3.14 ;
0-0.80; 0-2.94 ; 0-2.44 ; 0-32.59 ; 0-2.59 ; 0-1.92 ; 0-1.70 %). These datddarntmathe incidence of this
anomaly in most testing facilities is almost similar BT llaboratory, although the values in 3 facilities are
higher. Furthermore the incidence of this anomaly in the 7.5 anthZ& bw/d groups falls in the range of
control data from all facilities except one and is well within Hrege of 0 to 32.59 %.

Conclusion

Flonicamid is not teratogenic in the rabbit. The NOEL in nmatierabbits was 7.5mg/kg bw/d, based on the
occurrence of reduced bw gain and food consumption at 25mg/kg bw/d. TBe MQhe fetus was >
25mg/kg bw/d, based on the absence of developmental toxicity at the highesivébse |

4.11.3.2 Human information

No data available.

4114 Other relevant information

None

4115 Summary and discussion of reproductive toxicity

Preliminary and 2-generation dietary reproductive toxicity studiad been performed in the rat, and
developmental toxicity studies, with associated range-findindies, have been performed in rats and
rabbits by gavage administration. Additional observations nmsgonadotrophin and sex hormone levels
and estrogen receptor binding affinity were performed on F1 pragfehg 2-generation study to investigate
the etiology of observed effects.

- Inthe rat - 2 generationreproductive toxicity study, flonicamid does not affect figytihnd fecundity in
both sexes; however, effects suggestive of interference witmdhmal sexual maturation of female
progeny were seen at 164 mg/kg bw/d (reduced uterus weights in F1 & F2 generashghdigdielayed
vaginal opening in F1 progeny), but all other aspects of F1 development and, spetifecedproductive
capacity, are unaffected by treatment with flonicamid; redlumeary weights are also apparent in P
generation rats at the end of lactation, but the relevance of this findingstgogable since ovary weights
are not affected in subsequent generations, or in nulliparousefemnahted for 13 w at up to 5000 ppm
from 6 w of age. Sperm analysis did not reveal any treatment effectrom ament and morphology.

- Investigation of serum gonadotrophin and sex hormone concentratiorslenF progeny reveals no
effects at any dose level up to 125 mg/kg bw/d on LH, FSH and terstos concentrations, but in
females, raised serum LH and slightly reduced serure$itadiol concentrations occur at dose lezels
30.5 and 177mg/kg bw/d, respectively. These variations were consigsradverse taking into account
the fluctuations of hormone levels in untreated animals &reift sampling times and the lack of
variations after dietary administration of flonicamid for 28 or 9¢sd&Serum progesterone concentration
is unaffected by flonicamid. Further investigation of estrogeceptor binding affinity reveals that
flonicamid has a very low affinity for botl andp-receptors.

- The only other effects of flonicamid administration identifiadthe 2-generation study relate to the
kidney: morphologically distinct histopathological alterationsuoda the kidneys of males and females
in both P and F1 generations; both renal lesions were alreadyirs previous short-term toxicity studies:
in males, the kidney changes are considered to be mediated byatberatispecific proteinp2-
microglobulin; in females, the kidney changes consist of vacoolati proximal tubular cells. F1 males
and females are no more susceptible than the P generation to théksiems
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- The parental NOAEL was 18 mg/kg bw/day based on degenerative renal tubiolas la males, reduced
ovary/adrenal weight and renal tubular vacuolation in femal&@se NOAEL for the reproductive
parameters was 109.1 mg/kg bw/day based on the absence of effeetsngy fertility or gestation. The
NOAEL for the offspring was 30 mg/kg bw/day based on delayed Vagp®ning and reduced uterus
weights in F1 progeny.

- Flonicamid isnot teratogenic in either the rat or the rabbit However in rats, flonicamid elicits a
marked increase in the incidence of cervical ribs at a dost 6f 500 mg/kg bw/d which causes overt
maternal effects, notably liver hypertrophy, vacuolation of renallanbeells and increased placental
weight. The increased incidence of this skeletal vaisaobnsidered to be irrelevant for humans. In rats
the maternal NOAEL was 100 mg/kg bw/day, based on effects oldsertke kidneys and liver. The
developmental NOAEL was also 100 mg/kg bw/day, related tonareased incidence of skeletal
variations, namely extra cervical ribs. In rabbits, the mateNOAEL was 7.5 mg/kg bw/day, based on
reduced body weight gain and the developmental NOAEL was 25 mglkh bw rabbits, a number of
external, skeletal and visceral anomalies was observedwitieynever dose-related, they fall within the
historical control data and thus can be considered as incidental.

Note:

The EFSA conclusion of the peer review of flonicamid has cangedifferent opinion. The significance of
the occurrence of cervical ribs in rats in the light of $treicture (length of the rib) was considered as an
adverse effect, even though occurring in the presence of shighd¢rnal toxicity. In addition it was
concluded that there were some indications of foetotoxicityabbits at a dose level without maternal
toxicity (foetuses with one or more visceral malformationgjccording to the findings of foetotoxicity
observed in both species, classification with “Repr. Cat.3, R@3a&3ible risk of harm to the unborn child”,
was proposed.

4.11.6  Comparison with criteria

Reprotoxic substances can be toxic to the development of the urfilitroc can cause impairment of
fertility in male and female subjects.

Reprotoxic substances are divided into 2 groups;
- Effects on male or female fertility, including adversteets on libido, sexual behaviour, any aspect
of spermatogenesis or oogenesis, or on hormonal activity or physiologmahses
- Developmental toxicity, including any effect interfering witbrmal development before and after
birth.

1) Criteria for classification under Directive 67/548/EEC:

»  Fertility:
The placing in category 1 is done on the basis of epidemiologital Elacing in categories 2 and 3 is done
primarily on the basis of animal data. Data fronvitro studies are regarded as supportive evidence. When
effects have been demonstrated only in high doses, classifita category 3 or even no classification will
be warranted. Also when studies are performed in only 1 species, without athientalupporting evidence,
classification in category 3 may be appropriate.

= Developmental toxicity
For classification in category 2 there should be clear evidehadverse effects in more species. The route
of exposure is also important. Classification in category 3 arategory would be assigned when the only
effects recorded are small changes in the incidencgooftaneous defects or small differences in postnatal
developmental assessments.

2) Criteria in the CLP classification :
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= Fertility and developmental toxicity

Substances are classified in Category 2 for reproductive tipxitien there is some evidence from humans
or experimental animals, possibly supplemented with other imfitom of an adverse effect on sexual
function and fertility, or on development, and where the evidennet sufficiently convincing to place the
substance in Category 1. If deficiencies in the study make thityopfagévidence less convincing, Category
2 could be the more appropriate classification. Such effedishsive been observed in the absence of other
toxic effects, or if occurring together with other toxic effebts adverse effect on reproduction is considered
not to be a secondary non-specific consequence of the other toxic effects.

3) Comparison with criteria:

Flonicamid was not found toxic for the reproduction nor the developmestimal experiments and thus
does not fulfill the criteria for classification.

4.11.7  Conclusions on classification and labelling

No classification is required for flonicamid under either Directivis43/EEC or the CLP Regulation.

412 Other effects

412.1 Non-human information

RAC evaluation of reproductive toxicity

Summary of the Dossier submitter’s proposal

According to the dossier submitter, flonicamid was not found to be toxic for fertility or
sexual function nor for development in animal experiments. Thus it does not fulfil the
criteria for classification for reproductive toxicity, and no classification is required for
flonicamid under either CLP or DSD.

Preliminary and 2-generation dietary reproductive toxicity studies have been performed
in rats, and developmental toxicity studies (with associated range-finding studies) have
been performed in rats and rabbits by gavage administration. Additional observations on
serum gonadotropin and sex hormone levels and estrogen receptor binding affinity were
performed on Fl1 progeny of the 2-generation study to investigate the etiology of the
observed effects.

Rat:

In the rat 2-generation reproductive toxicity study, flonicamid in the diet at
concentrations of 0, 50, 300 and 1800 ppm (corresponding to a mean daily intake of
3.07-3.39, 18.3-20.7 and 109.1-124.8 mg/kg bw/d, respectively for parental and F1
males, and 4.67-4.95, 28.2-30.5 and 163.6-176.8 mg/kg bw/d, respectively, for parental
and F1 females) did not affect fertility or fecundity in either sex. However, effects
suggestive of interference with the normal sexual maturation of female progeny were
seen at 164 mg/kg bw/d (reduced uterus weights in the F1 & F2 generation and slightly
delayed vaginal opening in F1 progeny) but all other aspects of F1 development and,
specifically the reproductive capacity, were unaffected by treatment with flonicamid.
Reduced ovary weights were also apparent in P generation rats at the end of lactation,
but the relevance of this finding is questionable since ovary weights are not affected in
subsequent generations, or in nulliparous females treated for 13 weeks at up to 5000
ppm from 6 weeks of age. Sperm analysis did not reveal any treatment effect on sperm
count and morphology.
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Investigation of serum gonadotropin and sex hormone concentrations in male F1 progeny
revealed no effects on LH, FSH and testosterone concentrations at any dose level up to
125 mg/kg bw/d. However, in females, increased serum LH and slightly reduced serum
17B-estradiol concentrations occurred at dose levels of = 30.5 and 177 mg/kg bw/d,
respectively. Taking into account the fluctuations of hormone levels in untreated animals
at different sampling times and the lack of variations after dietary administration of
flonicamid for 28 or 90 days, these variations were considered not to be adverse. Serum
progesterone concentration was unaffected by flonicamid. Further investigation of
estrogen receptor binding affinity revealed that flonicamid has a very low affinity for both
o- and B-receptors.

The only other effects of flonicamid administration identified in the 2-generation study
were related to the kidney. Morphologically distinct histopathological alterations occurred
in the kidneys of males and females in both the P and F1 generation. These renal lesions
were already seen in previous short-term toxicity studies. In males, the kidney changes
were considered to be mediated by the male rat-specific protein, alpha-2-microglobulin;
and in females the kidney changes consisted of vacuolation of proximal tubular cells. F1
males and females were not more susceptible than the P generation to these renal
lesions.

Flonicamid is not teratogenic in either the rat or the rabbit. However, in rats flonicamid
elicited a marked increase in the incidence of cervical ribs at a dose level of 500 mg/kg
bw/d. At the same dose overt maternal effects were seen, notably liver hypertrophy,
vacuolation of renal tubular cells and increased placental weight. The increased incidence
of this skeletal variant is considered to be irrelevant for humans. In rats the maternal
NOAEL was 100 mg/kg bw/d, based on effects observed in the kidneys and liver. The
developmental NOAEL was also 100 mg/kg bw/d, related to an increased incidence of
skeletal variations, namely extra cervical ribs. In rabbits, the maternal NOAEL was 7.5
mg/kg bw/d, based on reduced body weight gain and the developmental NOAEL was 25
mg/kg bw/d. In rabbits, a number of external, skeletal and visceral anomalies were
observed; however, they were not dose-related, and they fall within the historical control
data and can thus be considered as incidental.

The conclusion of the EFSA peer review of flonicamid arrived at a different opinion. The
significance of the occurrence of cervical ribs in rats in the light of the structure (length of
the rib) was considered as an adverse effect, even though occurring in the presence of
slight maternal toxicity. In addition it was concluded that there were some indications of
foetotoxicity in rabbits at a dose level without maternal toxicity (foetuses with one or
more visceral malformations). According to the findings of foetotoxicity observed in both
species, classification with Repr. Cat. 3; R63 (Possible risk of harm to the unborn child)
according to DSD, was proposed.

Comparison with criteria

According to the dossier submitter, flonicamid was not found to be toxic to fertility or
sexual function nor for development in animal experiments. Thus it does not fulfil the
criteria for classification for reproductive toxicity, and no classification is required for
flonicamid under either CLP or DSD.

Comments received during public consultation

The Danish MSCA proposed classification of flonicamid as Repr. 2 - H361d (Repr. Cat. 3;
R63), due to increased occurrence of visceral malformation in the rabbit study
(Takahashi, 2002d), at a maternally non-toxic level. Their justification for classification
for reproductive toxicity was that based on the data presented in the DAR (PPP), which
appear to be identical to the data in the CLH dossier, the expert group on toxicology
under the PPP Directive recommended classification as Repr. Cat. 3; R63. In the rabbit
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developmental study, there was a higher incidence of total malformations and especially
of visceral malformations compared to concurrent controls. The Danish MSCA did not
agree with the dossier submitter that the reported historical control data should be used
to overrule the specific concurrent control data and thereby to discard the effects on
development seen in the study. They still had concern that flonicamid has a toxic effect
on development in rabbits at non-maternally toxic doses of 7.5 and 25 mg/kg bw/d. The
NOAEL for development in this rabbit study should in their opinion be set at 2.5 mg/kg
bw/d, as it was decided in the peer review under the PPP directive. Thus the NOAEL for
developmental toxicity in the rabbit study (Takahashi, 2002d), would be 2.5 mg/kg bw/d
and the NOAEL for maternal toxicity still 7.5 mg/kg bw/d.

They proposed that flonicamid be classified as Repr. 2, H361d under the CLP and Repr.
Cat. 3; R63 under the DSD based on clear effects on visceral malformations occurring at
non-maternally toxic levels in the rabbit (one species is sufficient according to the criteria
for classification as reproductive toxicant).

ISK Biosciences Europe N.V. (company, manufacturer) commented that for the
interpretation of the rabbit study (Takahashi, 2002d), observations were assessed
against historical control data from the period 1992-2001. The experimental phase of the
study itself ran between July and December 2001. It would be appropriate to consider
historical control data from before and after this period as well. They therefore suggested
amending Table 102 in the CLH report to include historical control data from the
performing testing facility IET covering the period 1992-2011. (ECHA Secretariat note:
An extended version of Table 102 was submitted as an attachment to this comment
during PC.) According to them the extended data better cover the experimental phase of
the study and are more detailed and therefore provide better insight into the occurrences
of findings for the testing facility. According to ISK, the extended historical control data
demonstrate that the observed types of malformations did not exceed the incidence in
the historical control values reported by the IET testing facility (HCV IET). Moreover the
total number of fetuses with malformations did not exceed the total number of fetuses
with malformations from the historical control data. In addition to the observation that
the type of malformations varied widely among fetuses, and that no statistically
significant difference was observed between the control and treated groups for incidence
of each malformation, it strengthens the conclusions that the malformations occurred
independently and are incidental.

ISK reported that the background control incidence of abnormal lung lobation which has
been reported in the literature by Nakatsuka et al. (1997; survey of Japanese
Pharmaceutical Association literature (JPMA)) demonstrates that it is one of the common
anomalies in animals used by Japanese Contract Research Organisations.

ISK further stated that in the ‘Summary and discussion of reproductive toxicity:
teratogenicity in rat or rabbit’ there is a need to specify that the increased incidence of
additional cervical ribs was only observed in Wistar rats but not in the preliminary study
with CD rats at a dose level of 500 mg/kg bw/d. As the increase of cervical ribs was
within historical controls and was also not observed in the rabbit suggests that the
findings were incidental.

Regarding the EFSA conclusion, they stated that the incidences observed in rats
remained within the historical control data, and did not show a dose-response. Incidences
were not repeated in other strains or within species. Hence there was no clear indication
that they were treatment-related.

The German MSCA commented that the provided studies indicate that the observed
increase in the incidence of cervical ribs in rats and indications of foetotoxicity in rabbits
at maternally non-toxic doses are of most relevance for classification. The findings of
extra cervical ribs can be considered as minor defects that alone are not sufficient for
classification. In addition, they occur at maternally toxic doses, and are not reproducible
in another (dose-range finding) study under similar conditions (same dose range, same
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species, other strain; non-GLP). Details on this study are limited; it is therefore difficult
to conclude on its usability in a weight of evidence approach. Visceral abnormalities in
rabbits occur at doses without signs of maternal toxicity; however incidences in specific
organs of single animals are low (and not statistically significant). They considered that a
further discussion on the severity and significance of these effects with respect to
historical controls from the same and other laboratories as well as assessment of the
data on a litter base would be helpful.

RAC Assessment and comparison with the classification criteria

The RAC has considered the additional data provided by the dossier submitter in the
response to comments submitted during public consultation.

Incidence of extra-cervical ribs in rats (Hojo, 2002b; reassessed in Hojo, 2006)

The findings of extra-cervical ribs are considered as minor defects which are not sufficient
for classification. Flonicamid elicits an increase in the incidence of cervical ribs at a dose
level of 500 mg/kg bw/d in Wistar rats. Nevertheless, only 2 fetuses (from the same
litter) out of 60 exhibited cervical ribs with distal cartilage, which is not significant
compared to control animals. Other cervical ribs were revealed as completely ossified and
rudimentary (or small) which were adjacent to the 7™ cervical vertebra uni- or bilaterally.
The majority of the supernumerary ribs showed no distal cartilage and they are transient
variations which disappear post-natally and should hence not be regarded as a relevant
effect (Chernoff and Rogers, 2004). Moreover these effects were observed at a dose level
which caused toxicity to the dams (liver hypertrophy, vacuolation of renal tubular cells
and increased placental weight). In addition, these effects were not reproducible in a
dose-range finding study performed with the same dose ranges in SD rats. Although this
last study is non-GLP, it is described in detail and these results can be considered to
support the weight of evidence that increased incidence of extra cervical ribs in Wistar
rats is not relevant for classification.

Visceral malformations in rabbits (Takahashi, 2002d)

In the analysis of data on developmental toxicity of flonicamid, the following observations
were taken into account by the RAC:

1. All observed visceral malformations in rabbit fetuses of dams exposed to flonicamid
occur spontaneously with varying frequency in the Japanese testing facility where the
study has been performed.

2. The number and frequency of visceral malformations in fetuses was low, not dose-
related and was within the historical control values (HCV) in the same laboratory (HCV
IET) as well as historical control values reported in the survey of JPMA literature (HCV
JPMA; Nakatsuka et al. 1997).

Detailed data (submitted as an attachment -extended Table 102 - during PC) are
provided below:

- Abnormal lung lobation: 2 fetuses (1.28%) at a dose of 7.5 mg/kg bw/d, 2 fetuses
(1.18%) at a dose of 25 mg/kg bw/d; HCV IET = 0-0.69%, HCV JPMA = 0-32.59%;

- Absent lungs: 1 fetus (0.59%) at dose 25 mg/kg bw/d; HCV IET = 0-0.55%, HCV
JPMA = 0-3.1%;

- Small lungs: 1 fetus (0.64%) at dose 7.5 mg/kg bw/d; HCV IET = 0-0.67%, HCV
JPMA = 0-1.81%;

- Various other visceral malformations such as membranous ventricular septum defect,
interrupted aortic arch, narrowed pulmonary trunk, retroesophageal subclavian
artery, absent kidney, small bladder, absent ureter occurred in 1 fetus either in the
group of 7.5 mg/kg bw/d or in the group of 25 mg/kg bw/d; HCV IET = 0-1.32%,
HCV JPMA = 0-5.0%);
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- Undescended testis was found in 1 control fetus (0.57%), 1 fetus at 7.5 mg/kg bw/d
(0.64%), 2 fetuses at 2.5 mg/kg bw/d (1.19%) and in no fetuses at 25 mg/kg bw/d.
HCV IET = 0-1.28%, HCV JPMA = 0-4.4%.

A Cochran Armitage trend test was performed for incidences of fetuses having visceral
malformations, abnormal lung lobation, absent kidney and absent ureter, respectively,
and no significant trend was detected in any of the parameters analysed. Moreover, the
type of malformations varied widely among fetuses and though exceeding the incidence
in the historical control values reported at the IET testing facility, no statistically
significant difference was observed between the control and treated groups when the
incidence of each malformation, as low as 0/173 - 2/156, was analyzed.

Absent kidney and ureter was found in 2 fetuses that had multiple malformations at the
middle and high dose; the accompanying malformations are totally different in these 2
fetuses, suggesting that the malformation syndromes occurred independently and are
incidental. Though the incidence of absent kidney exceeds the background control
incidence at IET testing facility, it is slightly under the upper limit of the range (0 - 0.69)
reported by Nakatsuka et al. (1997).

Comparison with the criteria

In the 2-generation reproductive toxicity study, flonicamid did not affect the estrus cycle,
mating behavior, fertility or fecundity of the parental and F1 generation, or viability and
physical development of the progeny. The analysis of the developmental studies
indicates that flonicamid is not foetotoxic and it does not have intrinsic properties to
induce visceral malformations in rabbits or in rats. The observed malformations in rabbits
were spontaneous developmental anomalies not related to exposure to flonicamid, the
frequency of which did not significantly increase with dose, even though the dose of 25
mg/kg bw/d induced maternal toxicity.

The results obtained in the studies analysed did not meet the CLP criteria for
classification as Repr. 2 - Suspected human reproductive toxicant, which are as follows:
“Substances are classified in Category 2 for reproductive toxicity when there is some
evidence from humans or experimental animals, possibly supplemented with other
information, of an adverse effect on sexual function and fertility, or on development, and
where the evidence is not sufficiently convincing to place the substance in Category 1. If
deficiencies in the study make the quality of evidence less convincing, Category 2 could
be the more appropriate classification. Such effects shall have been observed in the
absence of other toxic effects, or if occurring together with other toxic effects the adverse
effect on reproduction is considered not to be a secondary non-specific consequence of
the other toxic effects.”

Taking into account the weight of evidence analysis of available data above, it is
concluded by RAC that the results obtained in the analysed studies do not meet the DSD
criteria for classification as Repr. Cat. 3; R62 or R63. Therefore RAC supports the
proposal of the dossier submitter not to classify flonicamid for reproductive toxicity.
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4.12.1.1 Neurotoxicity

Table 103.

Method Results Remarks Reference
OECD guideline no. 424; US-| No neurotoxicity - Ridder &

EPA OPPTS 870.6200 Minor behavioural effects Watson (2002)
Acute oral neurotoxicity; reflecting acute toxicity only

Rat SD

0, 100, 300, 600 (M), 1000

(F)mg/kg

OECD 424, US-EPA OPPTS | | bw gain & food - Schaefer
870.6200 consumption (2003a)

28-d oral range-finding
neurotoxicity;

Rat SD

0, 200, 500, 1000, 5000, 10000,
20000ppm

OECD 424; US-EPA OPPTS | | weight gain and food - Schaefer
870.6200 consumption (2003b)
90-d oral neurotoxicity
Rat SD

0, 200, 1000, 10000ppm

A single oral dose of flonicamid technical of up to 600 mg/kg bwates and 1000 mg/kg bw to females
does not elicit neurohistopathological changes in central amghpeal nervous tissues, and does not elicit
signs of neurobehavioral toxicity. Therefore, the NOAELrfeurotoxicity were 600 and 1000 mg/kg bw in
males and females, respectively. The NOAEL values faffdcts were 600 and 300 mg/kg bw in males
and females, respectively, based on the occurrence of trabstemtioural effects at 1000 mg/kg bw which
were considered to reflect general toxicity associated vaigle ¢tevels that exceed or approach the acute oral
LD, values (Ridder & Watson, 2002).

In the 28-d oral range-finding study peformed by Schaeffer (2003 agt @ahcentration of 20000 ppm

clearly exceeded the maximum tolerated concentration. TheBllQ#¥ere 1000 and 5000 ppm, equivalent
to dose levels of 84 and 429 mg/kg bw/d, based on slightly and/oretntipsieduced weight gain and food
consumption at 5000 ppm in males and 10000 ppm in females. More marked @fére evident at 10000

ppm in males and 20000 ppm in females.The highest diet concentratadiestor use in a subsequent 90-
day dietary study was considered to be 10000 ppm.

In the Schaeffer (2003 b) study, the NOAEL for neurotoxicity was > 10p61) equivalent to dose levels of
> 625 and > 722 mg/kg bw/d in males and females, respectively] baghe absence of neurobehavioural
and neurohistopathological effects at the highest dose leyabged. The NOAEL for all effects was
established as 1000 ppm, equivalent to dose levels of 67 and 81 mgtkgnbmales and females,
respectively, based on reduced bw gain and food consumption at 10000 ppm.

Under the conditions of the studies, flonicamid has no neurgpaxential. Moreover as flonicamid has no

chemical similarities to structures known or implicated in produaelayed neurotoxicity, no studies
designed to identify delayed neurotoxicity were conducted.

4.12.1.2 I mmunotoxicity

No data available
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4.12.1.3 Specificinvestigations: other studies

No data available

4.12.1.4 Human information

No data available

4.12.2  Summary and discussion

The acute toxicity of flonicamid was evaluated followinglpdermal and inhalation routes of exposure. In
rats, flonicamid exhibits an oral lspof 884 and 1768 mg/kg in males and females, respectively; no deaths
occur in response to a limit dose of 5000 mg/kg by semi-occluded tapigttation for 24h (dermal Lig>

5000 mg/kg); the 4-hour nose-only Qs >4.9 mg/L. Flonicamid is not a skin or eye irritant;sitniot
sensitizing to the guinea pig. Flonicamid has no genotoxic propemienumber of adequate studies have
demonstrated that flonicamid has no potential for carcinoggmiciteproductive toxicity. Flonicamid is not

a neurotoxicant.

4.12.3  Comparison with criteria

Flonicamid exhibited an acute oral toxicity 200 <k 2000 mg/kg, according to Dir 67/548 EC this
substance meets the criterion for classification with Xn R22.

Flonicamid exhibited an L{3 of 884 mg/kg bw, therefore this substance meets the CLPiamitéor
classification “oral (mg/kg bw) 300 < ATE2000".

4.12.4  Conclusions on classification and labelling

Accordingly, flonicamid requires classification in respect witH acaite toxicity with:

Xn R22, harmful if swallowed
Warning; H302; hazard category 4; harmful if swallowed; P264; P23t H#P312; P330; P501
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5 ENVIRONMENTAL HAZARD ASSESSMENT

The environmental fate properties assessment for flonicentidsed on the Draft Assessment Report, the
Addenda to the Draft Assessment Report and the EFSA Scientific Repoet peethreview of flonicamid.

All the studies on the fate and behaviour of flonicamid in thdrenment were performed on GLP and
according to SETAC or OECD guidelines. Then their reliability fastas stated to 1.

5.1 Degradation
5.1.1 Stability

5.1.1.1 Hydrolysis
A single hydrolysis study of flonicamid is available.

Walsh K.J. and Murray M.D. (2000).
This study is performed according to OECD 111 guidelines and is GLP.

Hydrolysis of pyridyl**C-flonicamid (> 97.7 % purity) was studied at 1 mg/L in stehiliffers at pH 4.0,
5.0, 7.0 and 9.0 for 120 d at 50° C, in sterile buffers at pH 5.0, 7.0 and 9.0 fol2@ doat 25° C, and in
sterile buffer at pH 9.0 for up to 59 d at 40° C with 2 replicaestonitrile was < 1 % in buffers. Solutions
were analysed by HPLC and ByTwere calculated (singl€'brder kinetic with linear regression adjustment).
The chemical structures were confirmed by LC-MS.

Because volatiles were not trapped, mass balance could noebmidetd but the recovered RA was always
close to 100 % (Table 104). Whatever the temperature (25 - S@8bQdramid was stable at pH 4 and 5. At
pH 7, it was stable at 25° C and slowly hydrolysed at 50° G(B7A8 d, small amounts of TFNG-AM max
5.8 % and TFNG max. 6.8 % could be detected in addition to the pafenpH 9, flonicamid was
hydrolysed at all temperatures andspivas 204 d at 25° C, 17.1 d at 40° C and 9.0 d at 50° C. The main
degradation products were TEFNG-AM (max. 30.5 % after 120 d, 63.3 948fkrand 65.1 % after 20 d at
25, 40 and 50° C, respectively) and TFNG (max. 2.0 % after 120 d, 25.9 % aftean898B5.7 % after 120 d

at 25, 40 and 50° C, respectively).
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Table 104. Hydrolysis of flonicamid at selected sampling time (% of AR, mean of 2 repl.)

Temp. pH DAT Flonicamid TENG-AM TENA-AM TENG Balance
25°C 5 0 97.9 - 2.1 - 98.6
15 97.6 - 24 - 97.6
30 97.5 - 2.6 - 1015
7 0 97.4 - 2.6 - 100.4
15 97.3 - 2.7 - 100.5
30 97.1 - 2.9 - 103.9
9 0 97.5 - 25 - 100.2
15 93.0 4.2 2.8 - 97.6
30 88.0 9.3 2.7 - 102.2
77 75.2 21.5 2.3 1.0 97.9
120 64.8 30.5 2.8 2.0 106.2
50°C 4 0 98.3 - 1.7 - 101.0
10 97.0 - 3.0 - 101.6
120 97.1 - 2.9 - 106.6
5 0 97.9 - 21 - 1015
10 97.5 - 25 - 99.2
120 97.2 - 2.9 - 104.8
7 0 97.5 - 25 - 100.4
10 96.4 0.7 2.8 0.2 105.2
120 84.6 5.8 2.8 6.8 106.0
9 0 97.3 - 2.7 - 103.3
10 35.7 54.7 2.8 6.8 98.1
20 14.0 65.1 2.4 18.5 96.9
120 11.4 3.0 85.7 101.9
40° C 9 0 97.5 - 25 - 103.0
5 79.8 17.5 2.7 - 105.2
10 66.0 30.0 2.4 1.6 100.9
20 43.8 48.0 3.2 5.1 106.6
43 17.3 63.3 2.9 16.5 104.7
59 8.9 62.3 2.9 25.9 108.8

5.1.1.2 Photolysis

In water
A single study of the photolysis of flonicamid in water is available.

Walsh K.J. (2002b)
This study is performed according to SETAC guideline and is GLP.

Photolysis of pyridy“C-flonicamid (97.6 % purity) was studied at 1.1 mg/L in &dsuffer at pH 7, with 2
replicates. Solutions were kept in darkness or exposed to Xamprn(&untest, 2200 Watt, > 290 nm) for up
to 15 d at 23° C. Solutions were analysed by HPLC. The chemical structueesonéirmed by LC-MS. The
wavelength average quantum yield was calculated by means efjtia¢gion proposed by Swanson and co-
workers using the measured first order rate constant, wavelengttrabpesdiance and molar absorptivity.
Because volatiles were not trapped, mass balance could noebmided but the recovered RA was always
close to 100 % (98.7-102.8 %), data not shown. At pH 7, flonicamid tabke $n the dark (> 97.3 %) and
limited degradation was observed in the light (flonicamid was 98.@FNA-AM was 2.9 % and polars
were 3.5 % after 15 d). In the light, BTor flonicamid was calculated to be 267 d at 23° C and the quantum
yield to be 0.000319.

At pH 7 and at 23° C, flonicamid is stable in the dark and slowdyadied in the light (D& 267 d continous
artifical light). Thus photodegradation of flonicamid is not expected¢aran surface water.

On soill
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A single study of the photolysis of flonicamid on soil is available.

Walsh K.J. (2002a).
This study is performed according to SETAC guideline and is GLP.

Pyridyl **C-flonicamid (97.9 % purity, TFNA-AM was present in tracespcetonitrile was applied at 0.1
mg/kg to layers (10 g samples, 3 mm thick) of the dry &énly sand soil No 072 with 2 replicates. Samples
were kept in the dark or continuously exposed to Xenon lamp (Suntest, > 290 nm) for 15 d at 20/&s Soil
extracted with acetonitrile : water (0.1 % phosphoric acid &B&nd concentrated extracts were analysed
by HPLC. The chemical structures were confirmed by MS. fetatvere not trapped because a preliminary
study showed no volatilisation. Unextractable RA was determined by combustion.

Volatiles were not trapped but extractable + unextractable RA wagsabh@se to 100 % of AR (Table 105).

In addition metabolites were the same as observed foria@®dradation where no volatiles other than, CO
were detected. Accordingly it is reasonable to assume thdile®laere negligible. In the dark, flonicamid
was slowly degraded on soil (RT= 53.3 d, linear %L order, B 0.95) and turned into TFNG-AM (13.8 %
after 15 d). In the light, degradation was faster43T22.4 d continuous artificial light or about 45 d for 12

h photoperiod, linear*lorder, B 0.97) and TEFNG-AM was the main degradation product (max. 29.5 % after
15 d).

Table 105. Photodegradation of flonicamid on soil (US loamy sand, % of AR, mean of 2

replicates)
DAT Extractable | Unextractable | Balance | Flonicamid | TFNG-AM TFENG TFENA-AM
Dark | O 101.3 0.3 101.6 99.0 2.3
1 99.6 0.7 100.3 95.8 1.2 25
3 99.4 1.1 100.4 93.2 3.8 2.3
7 99.5 1.2 100.7 88.3 7.8 1.0 2.5
9 100.3 1.2 101.6 86.1 10.1 1.4 2.8
11 994 0.9 100.3 85.7 111 2.6
15 98.9 1.8 100.7 80.4 13.8 2.0 2.8
Light | O 101.3 0.3 101.6 99.0 2.3
1 97.8 0.8 98.5 92.0 2.9 2.9
3 96.5 1.2 97.7 88.0 5.9 2.6
7 99.8 2.0 101.8 79.8 15.0 0.4 4.6
9 99.1 1.7 100.7 77.2 17.0 1.0 3.9
11 98.5 1.7 100.2 69.9 22.0 1.6 5.0
15 96.0 1.7 97.7 59.5 29.5 2.0 5.0

On dry soil, flonicamid is slowly degraded in the dark (P53 d). Under continous artifical light,
degradation is faster (BJ 22 d) but for a 12 h photoperiod difference would be small. Thus
photodegradation on soil is not expected to play a significant eleompared to aerobic degradation.
TFNG-AM is the only significant degradation product (13.8 % in the dark and 238 light after 15 d).

5.1.2 Biodegradation
5.1.2.1 Biodegradation estimation
No study on the readily biodegration of flonicamid is available.
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5.1.3 Summary and discussion of degradation

5.1.3.1 Fateand behaviour in water

In laboratory sterile aqueous hydrolysis experiments flonicamés stable at pH 4, 5 and 7 at
environmentally relevant temperatures. At pH 9 flonicamid degradlin a first order D, estimated at 204
days at 25°C. The major breakdown product formed was TFNG-AlMuating for a maximum of 30.5%
AR at study end (120 days). In laboratory sterile aqueous hydrayperiments where TFNA was dosed it
was stable at pH 4, 5, 7 and 9 even at 50°C. In a laboratore stqtieous photolysis experiment at pH 7
flonicamid degradation was minimal over the 15 days of the experiment.

The water-sediment study (2 systems studied at 20°C in thextabgrdemonstrated flonicamid dissipated
exhibiting moderate persistence in water (single first obdep 30-37 days). In the total system flonicamid
also exhibited moderate persistence, (single first ordgp Were 36-44 days). In 1 sediment water system
(0.74% oc river system) levels of metabolites remained loax(m.5% AR in water and 0.9% AR in
sediment). In the second (10.2%oc pond system) TFNA accountearaximmum of 9.6% AR in water (at
30 days) and 9.2% AR in sediment (at 42 days). TFNA-OH accountadriaximum of 12.5% AR in water
(at 42 days) and 2.2% AR in sediment (after 30 days). Levdi®tbof metabolites declined at subsequent
sampling times following these maxima. The terminal metab@i®, was the most significant degradation
product accounting for 16-59% AR at 136-145 days (study end). Residues nactezkfrom sediment by
acidified water / acetonitrile were also a significaimk for radioactivity representing 38-75 % AR at study
end.

5.1.3.2 Fate and behaviour on soil

In soil experiments on four different soils with texture varyfirogn sand to loamy sand (pH 6.2-7.2 organic
carbon (oc) 0.6-2.7%) carried out under aerobic conditions in bueary (20°C, 45% maximum water
holding capacity (MWHC)) in the dark, the predominant pathway ofdénid degradation was microbially
intermediated mineralisation (pyridyl ring radiolabel) tobear dioxide (47-57 % of applied radioactivity
(AR) after 30 days, study end). The formation of residues notctadidy acidified water / acetonitrile was
also a significant sink for this applied radiolabel (30-43A% after 30 days). Three major (>10% AR)
metabolites TENA (formed by hydrolysis of the amide bond), TENA{@ydroxylation of the piridyl ring

of TFNA) and TFNG-AM (hydrolysis of the cyanogroup of flonicamichre measured at maximum levels
of 12-36% AR (at 1-3 days); 12-21% AR (at 2-7 days) and 7.8-10.2% AR 3-2 days) respectively. Two
minor (<10% AR) metabolites TEFNG (<3.9% AR) and TFNA-AM (7.60R) were also identified and their
fate and behaviour was investigated further (soil half lives and adsodatermined).

Degradation under anaerobic conditions was not investigated as ifgertinent to the season of application
of the applied for intended uses and this active substancadésgyuickly so would not remain in soil over
the autumn / winter period.

In a laboratory soil photolysis study, the rate of degradativlight exposed air dried soil was faster (single
first order DTso 22 days under continuous irradiation) than in dark controls (siinglerder DTso 53 days).
Assuming a 12 hour photoperiod the rate of degradation (singleofdet DT, 45 days) is significantly
longer than that measured in the dark higher moisture contatti@epil incubation experiments where the
microbially intermediated hydrolysis reactions would appear to leeeirred more readily. No novel
metabolites were identified compared to the higher moistureegbdark laboratory incubations. The only
degradation product identified was TFNG-AM which accounted for 29% ARy sind (15 days).

The rate of degradation of flonicamid determined in the 4 gail® single first order B in the range of
0.7-1.8 days (arithmetic mean 1.1 days, geometric mean 1 day). Rhmhisaconsidered to exhibit very low
to low persistence.

The rate of degradation of the 5 identified flonicamid soitaielites when applied as test substances on 3
of the 4 soils used for flonicamid (sand to loamy sand pH 5.7-6.9 argartion (oc) 0.6-3.2%) gave low
calculated single first order RJwith TFNA and TFNG-AM exhibiting very low persistence (¥ 1 day)
and TFNA-OH, TFNG and TFNA-AM exhibiting very low to low piestence (DF, <2.6 days). Arithmetic
mean DTy values were TFNA 0.4 days, TFNA-OH 1.6 days, TFNG-AM and TFNG 0.5 days and TFNA-AM
1.6 days.
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The adsorption / desorption of flonicamid was investigateidun soils. Calculated adsorptiond< values
varied from 2.5 to 8.7 mL/g, indicating that flonicamid exhibits veigh mobility in soil (arithmetic mean
5.9 mL/g). The adsorption / desorption properties of the 5 idenfiiagtamid soil metabolites was studied
in 4 soils or 9 soils for TFNA-AM. Adsorptionddc values were in the range of <3 to 13.2 mL/g indicating
that these 5 metabolites exhibit very high mobility in soiitbAnetic mean values were TFNZa. 2mL/g,
TFNA-OH ca. 3 mL/g, TFNG-AM 9.2 mL/g, TFNGa. 1.6 mL/g and TFNA-AM 6.2 mL/g. There was no
indication that adsorption of any of these compounds was pH depeindagfh this would be very difficult

to identify when the measured adsorption was always so minimal.

The meeting of experts discussed if the adsorption study desigaseaptable particularly with respect to
the issue of estimating adsorption equilibrium times (thahttigve been too short) and the use of mercuric
chloride to inhibit microbial activity (additional detaitdarifying the experimental design and deviations
from OECD 106 year 2000 guidelines was included in B.8 Addendum 2 of @20, that is included in
France (2009)). The experts agreed with the assessment dfithehat as in these cases adsorption is very
low, the deviations from the OECD 106 year 2000 study guideline woulsenatpected to change the Koc
values significantly and the expected effect of there being nataevfrom this guideline would have been
that higher Koc values would be determined.

52 Environmental distribution

5.2.1 Adsorption/Desorption

From the available studies, flonicamid may be consideregibie high to very high mobility in soil (Koc
=2.5-8.7 mL/g; Koc arithmetic mean = 5.9 mL/g)

522 Volatilisation

Based on the low vapour pressure (9.43 % B@ at 20° C) and the low Henry law constant (4.2 %R8& ni
mole?) flonicamid is not considered as a volatile substance.

5.2.3 Distribution modelling

5.3 Aquatic Bioaccumulation

5.3.1 Aquatic bioaccumulation

Based on its log Kow value of -0.24 (pH not measured at 20°C), noroopbger any potential for
bioaccumulation could be concluded for flonicamid.

5.3.2 Summary and discussion of aquatic bioaccumulation
See 5.3.1.
5.4 Aquatic toxicity

Only validated ecotoxicity tests accepted for risk assessfrom Draft Assessment Reports were used. All
the aquatic toxicity studies of flonicamid were performed onPGind according to EPA or OECD
guidelines. Then, the reliability factor would be indicated in the sampionly when different of 1.

The reliability factors of the aquatic toxicity studieg aeported in the Table 106, which summarised the
available data on the toxicity for aquatic organisms.
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5.4.1 Fish

Two short-term toxicity studies to fish are available for flonichmi

5.4.1.1 Short-termtoxicity to fish
B.9.2.1.1. Acute toxicity of flonicamid to rainbow trout Oncorhynchus mykiss; static test)

Peither, A. (2001a)
This test was GLP and performed according to OECD guidelin2080(1992). The tested species was
Oncor hynchus mykiss (rainbow trout).

After one week of acclimatization, seven fish (averdaggth of 5.4 cm and 1.4 g body weight at study start)
were tested at the nominal test concentration of 100 mg arsd/linaa control. Each test vessel (glass
aquarium) contained 15 L test medium. The fish were not fed durintgpsheTemperature in water was
15°C, the pH-value ranged from 7.8 to 7.9 and the dissolved oxygen conoanteatged from 8.7 to
9.2 mg/L (> 60% oxygen saturation). A 16-hour light to 8-hour daskpéstoperiod occurred during the
test and the light intensity ranged from 50 to 500 Lux.

The concentration of IKI-220 (flonicamid) in the test wat@swneasured at initiation and termination of the
test. The test fish were observed after approximately 3, 2Z248nd 96 hours for mortality and symptoms
of intoxication.

The measured concentration of IKI-220 in the analysed test medasn®8% of nominal at the start and the
end of the test period.

Mortality and other effects: In the control and at the teatentration of 100 mg a.s./L no mortality or other
signs of intoxication were determined during the test period of 96 hours.

LCs0(96 h) > 100 mg a.s./L
NOEC (96 h) =100 mg a.s./L

Peither, A. (2001b)
This test was GLP and performed according to OECD guideline080(1992). The tested species was
Lepomis macrochirus (bluegill sunfish).

After one week of acclimatization, seven fish (averaggtleof 4.5 cm and 1.5 g body weight at study start)
were tested at the nominal test concentration of 100 mg arsdlinaa control. Each test vessel (glass
aquarium) contained 15 L test medium. The fish were not fed during the test.

Temperature in water ranged from 22 to 23°C, the pH-value rangedféota 8.0 and the dissolved oxygen
concentration ranged from 7.4 to 8.2 mg a.s./L (higher than 60% oxgtaat®n). A 16-hour light to 8-
hour darkness photoperiod occurred during the test and the light intensitgt feorgeés0 to 500 Lux.

The concentration of IKI-220 (flonicamid) in the test wates measured at initiation and termination of the
test. The test fish were observed after approximately 2, 2Z248nd 96 hours for mortality and symptoms
of intoxication.

The measured concentration of IKI-220 in the analyzed test medas®9% of nominal at the start and the
end of the test period.

Mortality and other effects: In the control and at the testeotnation of 100 mg as/L no mortality or other
signs of intoxication were determined during the test period of 96 hours.

LCso (96 h) > 100 mg a.s./L
NOEC (96 h) = 100 mg a.s./L

5.4.1.2 Long-term toxicity to fish
A single long-term toxicity study to fish is available for flonicamid.

Palmer, S. J. et al.(2002), Kendall, T. Z. and Nixon, W. B. (2003)
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This test (Early life stage toxicity) was GLP and perfed according to OECD guideline no 210 (1992).
The tested species wBRBmephales promelas (fathead minnow).

Four replicate test chambers (9-L glass aquarium filletd Wit of test solution) were maintained in each
treatment and control group, with one incubation cup (glass cydindeb0 mm with 425 pm nylon mesh
screen) in each test chamber. Each incubation cup contained 20 efsb2yasours old), resulting in a total
of 80 embryos per treatment. They were exposed to the nominal concentrations of 1.3. 2.5n8.2010@
a.s./L and a water control. A continuous-flow diluter was usedlieedepproximately 8 volume additions
of test water per 24 hours. After a 5-day embryo hatchingghethe larvae were released into the test
chambers, where exposure continued during a 28-day post hatch juvemith geriod. Newly hatched
larvae were fed live brine shrimp nauplirfemia sp.) 2-3 times per day until 48 hours prior to the test
termination.

The test chambers were placed in a temperature-controllédmmental chamber. Temperature of water
ranged from 24.2 to 26.0°C, the pH-value ranged from 8.1 to 8.4 and the dissolgeth cxyicentration
ranged from 7.5 to 8.2 mg/L (92% of saturation) throughout the test. A 1Gigbtto 8-hour darkness
photoperiod, with a 30-minute transition period of low light intensitcurred during the test (light intensity
at test initiation was 296 Lux).

The concentrations of IKI-220 (flonicamid) were determined feanh treatment and control group at the
beginning of the test, on Day 5 and at weekly intervals during the test @stltarmination on Day 33.

Mortality of the embryos was observed twice during the filsh@urs of exposure and daily until hatching
was complete. Then, mortalities and other clinical signs ofcitgxof the newly hatched larvae were

observed daily during the 28-day post-hatch exposure period. From theseatibas, hatching success,

time to hatch and post-hatch growth and survival were evaluatedifGn@s evaluated at the end of the test
by measuring the total length and wet and dry weights of each surviving fis

Mortalities were analyzed using 2 X 2 contingency tables tatifgletreatment groups that showed a
statistically significant difference €0.05) from the control. The growth parameters (e.g. body length and
weight) were evaluated for normality using Shapiro-Wilk's ssd for homogeneity of variance using
Bartlett's test (p=0.01). Dunnett’s test was used to evallifiéeences between treatment and control means
(p=0.05). The results of the statistical analysis were usedalculate the NOEC, the LOEC and the
maximum acceptable toxicant concentration (MATC) as the geometaic aiehe NOEC and LOEC.

The performance of the analytical method to determine IKI-220eishivater was verified with fortified
samples over a concentration range of 0.25 mg to 25.0 mg a.s./IKéadall and Nixon, 2003). The
recoveries were 99.9%, 99.8%, 100.0% and 100.0%, respectively (overall meanyrO60/4).

The mean measured concentrations of IKI-220 were 1.2, 2.6, 4.9, 9.5 and 20 mgvaistiLrepresented
92%, 104%, 98%, 95% and 100% of nominal, respectively.

Time to hatch: All embryos hatched between Days 4 and 5 in theokant treatment groups. There were
no apparent differences among the experimental groups in the time requisgdh.

Hatching success in the control was 99% and ranged from 98084 in the 1.3. 2.5, 5.0, 10 and 20 mg
a.s./L treatment groups. There were no statistically sigmfidifferences in hatching success between the
control and the treatment groups. Therefore, the NOEC for hatchowess was 20 mg a.s./L, i.e. the
highest concentration tested.

Larval survival in the control at test termination (Day 335Wa% and ranged from 92 to 96% in the 1.3.
2.5, 5.0, 10 and 20 mg a.s./L treatment groups. There were no stifistigaificant differences in larval
survival between the control and the treatment groups. Congbguka NOEC for larval survival was 20
mg a.s./L.

Clinical observations during the 28-day post-hatch period showed no treagtated effects.
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Growth: The mean total length was 22.2 mm in the control and wedrgneleights were 76.2 mg and 14.2
mg, respectively. Fish in the 20 mg a.s./L treatment group shaws#dht statistically significant reduction
in total length (21.3 mm) and dry weight (13.1 mg) measuremerdsniparison to the control £p.05).
Dunnett’s test showed no significant reductions in wet weight arfisihgn the treatment groups (ranging
from 71.9 to 83 mg) in comparison to the control (p>0.05).

NOEC (33 d) = 10 mg/L
5.4.2 Aquatic invertebrates

5.4.2.1  Short-term toxicity to aquatic invertebrates
A single short-term toxicity study to aquatic invertebrates is aaifar flonicamid.

Peither, A. (2001c)
This test was GLP and performed according to OECD guidelinB020(1984). The tested species was
Daphnia magna.

Two replicates of 10 daphnids (< 24 hours old) were exposed taeshesubstance at the nominal
concentration of 100 mg a.s./L and to a control. Each test @€kl glass beakers) contained 50 mL of
the test medium.

All test beakers were covered and placed in an environmentalbenaTemperature in water ranged from
20 to 21°C, the pH value from 7.8 to 7.9 and the dissolved oxygen concenteatged rfrom 8.1 to 8.3
mg/L. A 16-hour light to 8-hour darkness photoperiod occurred duringsharnd the light intensity ranged
from 200 to 1200 Lux.

The concentration of IKI-220 (flonicamid) in the test wat@svneasured at initiation and termination of the
test. The daphnids were observed for mortality and immobility after 24 andid8dfeexposure.

The measured concentration of IKI-220 in the test medium was @8%minal at the start and 99% of
nominal at the end of the test period.

Immobility and mortality: In the control and at the test conediain of 100 mg a.s./L no dead or immobile
daphnids were observed during the test period.

ECso (48 h) > 100 mg a.s./L
NOEC (48 h) = 100 mg a.s./L

5.4.2.2 Long-term toxicity to aquatic invertebrates
Two long-term toxicity studies to aquatic invertebrates are avaifabflonicamid.

Peither, A. (2002i)
This test was GLP and performed according to OECD guideline1do(1998). The tested species was
Daphnia magna.

Ten young daphnids individually held (< 24 hours old,) were used gecdesentration and the control.
Each test vessel (100 mL glass beaker) contained 80 mL ¢éshenedium (M7). The test substance was
tested at the nominal concentrations of 3.1, 6.3, 12.5, 25, 50 and 100 mg a.s./heavelr8 times per
week. The daphnids were fed every working day with a food mixture containig @igae.

All test beakers were covered and placed in an environmentalbenaTemperature in water ranged from
20 to 21°C, the pH value from 7.6 to 8.2 and the dissolved oxygen concenteatgad rfrom 8.0 to 8.7
mg/L. A 16-hour light to 8-hour darkness photoperiod occurred duringshand the light intensity ranged
from 360 to 660 Lux.

The concentration of IKI-220 (flonicamid) in the test media wassured on Days 0, 12, 14, 16 and 19 at
nominal concentrations of 3.1 and 6.3 mg a.s./L.
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Mortality of adults and the number of young Daphnia were recorded g& @al, 2 and thereafter three
times per week before renewal of the test media. At thekti test, the body length of each Daphnia was
measured.

The NOEC and the LOEC for the reproduction rate and the body lehdbie adults were determined
statistically in comparison with the control group using thetiplel Williams-test and a one-way analysis of
variance (ANOVA). The Eg for the reproduction rate and the body length were calculageBrobit
analysis.

The measured concentrations of IKI-220 in the test media ranged from 93 to 101% of.nomina

Mortality: In the control group and at the test concentrationsougntl including 25 mg/L, a maximum
mortality rate of 10% for the parental animals, was recorfted 21 days. However, at the concentration of
50 mg/L, a significant mortality rate of 60% was observetha end of the test, when compared to the
control. At the highest concentration tested of 100 mg/L,eall @animals died until Day 19. No particular
visible abnormalities were observed in any of the concentrations anontnel during the test.

Body length: The mean body length of the daphnids in the contrsl 4M& + 0.06 mm. Significant
differences in body length of the surviving adults were first olase at the concentration 12.5 mg/L
compared to the control group (Williams-tast0.05). Therefore, the 21-day EQor the body length of the
adults was calculated to be 87 mg/L (95% confidence limits: 65 — 133 mg/L).

Reproduction rate: In the control and at the test concentrationsamal tmcluding 25 mg/L, the appearance
of juveniles started on Day 9, but was delayed at the concentoditigh mg/L (first offspring observed on
Day 12). At the highest concentration tested (100 mg/L), no offspring were prbdudng the test.

The mean number of juveniles per parent in the control groupZ@a@safter 21 days. No significant toxic
effect on the reproduction rate was determined at the test ¢atmanof 3.1 mg/L. There was a statistically
significant difference in the reproduction rate at thedestentrations of 6.3 to 50 mg/L, when compared to
the control. Accordingly, the 21-day EQor the reproduction rate of Daphnia magna was calculated to be
16 mg a.s./L.

NOEC (21 d)=3.1 mga.s./L

Peither, A. (2008)
This test was GLP and performed according to OECD guideline1do(1998). The tested species was
Daphnia magna.

The effect of the test item IKI-220 Technical (flonicamal) the survival and reproduction Bfaphnia
magna was investigated in a semi-static test.

In this semi-static test, the test media of all test entrations and of the control were renewed on Days 2, 5,
7,9, 12, 14, 16, and 19 of the test period (every Monday, Wednesday, and.Fidtese dates, the
surviving test animals were carefully transferred by meeaf glass tubes from the old test vessels into the
freshly prepared test medium. The study was started witlkagnétls per treatment. The test duration was
21 days. The nominal concentrations tested were 1.6, 3.1, 6.3, 12.5, 25 and 50ddgianally, a control
was tested in parallel. The test replicates were obddporemortality of adults on Day 0-2 and thereafter
three times per week before renewal of the test mediah®same dates, the test replicates were observed
for live and dead offspring and for the presence of abortesl 8@ reproduction rate was calculated as the
total number of living offspring produced per parent female simyiuntil the end of the test. To determine
the maintenance of the test item concentrations in the thiijrstability samples were taken at the end of
test medium renewal periods of 48 hours (Days 2 and 9) and atdhaf ene renewal period of 72 hours
(Day 19).

The concentrations of IKI-220 Technical measured in the tediaméth nominal test concentrations of 6.3
and 12.5 mg/L were between 97 and 105% of the nominal values. This Himworrect dosage of the test
media and the stability of IKI-220 Technical during the renewabgdsrof two and three days. Therefore, all
reported biological results are related to the nominal coratemis of the test item. In the control and at alll
test concentrations up to and including 25 mg/L, the survival of theatémals at the end of the test was
100%. At the highest test concentration of 50 mg/L, three test Bnivase dead at test end (30% mortality).
Thus, the survival rate of the parent test animals (feaegbbnids) in the control was at least 80% at the end
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of the test as requested by the guidelines. The mean reprodwtgoof the daphnids in the control was
122.4 £+ 50.3 living offspring per adult (mean * standard deviation). Thasmean number of living
offspring in the control was at least 60 per surviving a@aphnia after 21 days, as requested by the
guidelines. No significant inhibitory effect of the test itemthe mean reproduction rate was determined up
to and including the test concentration of 6.3 mg/L (Williams’, tese-sidedp = 0.05), where the mean
reproduction rate corresponded to 98.7% of the control. At the nendrhiigst concentration of 12.5 mg/L,
the mean reproduction rate was statistically significamttiuced with 76.6% compared to the control value.
At the next higher test concentrations of nominal 25 and 50 mg/intitgtory effect of the test item on the
mean reproduction rate successively increased, being invithea clear concentration effect relationship
from the 6.3 mg/L (NOEC) to the highest test concentration of 50.mg the test concentration of 3.1
mg/L, which was below the NOEC determined in this test, a lomean reproduction rate of 63.8% (not
statistically significant according to the Williams tesgsmobserved. This was considered to be an accidental
occurrence and not attributed to a toxic effect of the test si@ce in this test a clear concentration effect
relationship was observed in the range from 6.3 mg/L (NOEGYPtmg/L and the test concentration of 3.1
mg/L was not a relevant part of this range.

Taking into account the effects on survival and reproductidheofest animals, the highest concentration of
IKI-220 Technical tested without toxic effects after the expogeriod of 21 days (21-day NOEC) was 6.3
mg/L. The 21-day EC50 for the reproduction rate of the daphnidscataslated to be 22.8 mg/L (95%
confidence limits: 17.6 — 29.9 mg/L).

NOEC (21 d) =6.3 mg a.s./L

5.4.3 Algae and aquatic plants
A single long-term toxicity study to algae is available for flomih

Peither, A. (2001d)
This test was GLP and performed according to OECD guidelin20do(1984). The tested species was
Pseudokirchneriella subcapitata.

Cell density was 1xTOcells/mL at initiation of the test. Each test vessel (30 Enlenmeyer flasks)
contained 15 mL algal suspension. Three replicates per testrtoations of nominal 4.6, 10, 22, 46 and
100 mg a.s./L and six replicates of the control were tested.

All flasks were covered and incubated in a temperature dieatnoater bath at a temperature of 22°C. They
were continuously illuminated with a light intensity rangingnfr8300 to 9300 Lux. The pH value in all test
media was 7.9 at the start of the test and 9.0 at the end of the test.

The algal cell densities were determined by counting &#er48 and 72 hours of exposure using an
electronic particle counter. The EC values for biomasarfti)growth rate (1) were calculated after 72 hours
test duration. For the determination of the LOEC and NOECc¢almilated mean biomass and the mean
growth rate at the test concentrations were tested forfisaymti differences compared to the control values
by a Dunnett's-test (one-sided= 0.05).

The concentrations of IKI-220 (flonicamid) in the test conceiomatof nominal 46 and 100 mg a.s./L were
measured at the beginning and at the end of the test.

The measured concentrations in the test media varied between 94% and @rénaf.n

EwCso(72 h) > 100 mg a.s./L

E/Cso (72 h) > 100 mg a.s./L

NOEC (72 h) =46 mg a.s./L

A single long-term toxicity study to aquatic plants is available fordkmid.

Desjardins, D. et al. (2002)
This test was GLP and performed according to OECD guidelirg2hd@Proposal, 2000). The tested species
wasLemna gibba.
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Three replicates, each with 5 plants totalisingrbfds were used per test concentrations of nondirigl15,

30, 60 and 120 mg a.s./L and in a control (20X AAedium, pH 7.5, sterilized by 0.22-um filtration)est
media were renewed on Days 3 and 5. All test veg28I0 mL sterile glass beakers filled with 100 tekt
medium) were covered with petri dishes and incubatedn environmental chamber at a temperature of
25+2°C. They were continuously illuminated with wawhite fluorescent lighting at an intensity of yiag
between 4480 and 5340 Lux.

Observations: The concentrations of 1KI-220 (flonic@nwere measured in the freshly prepared test media
of all test concentrations on Days 0, 3 and 5 artiéraged test media on Days 3, 5 and 7 using HRLC w
UV detection.

Frond numbers and toxic effects (i.e. chlorosisross, break-up of colonies, death and other abalires)
were recorded on Days 3, 5, and 7 to determingriheth inhibition (increase in frond numb&HN) and the
growth rate (k)). At test termination the dry weighall Lemna-colonies in each test flask was ithaitged.

The 7-day EGp values were calculated for each growth parametere@se of frond number, growth rate and
dry weight of the colonies) using linear interpmat Treatment groups were compared to the negativeat
group (p=0.05) using ANOVA and Dunnett’s t-test

The measured concentrations of IKI-220 in the fsegitepared test media ranged from 95.4 to 98.8 of
nominal. During the 48- to 72-hour exposure perioalsiecrease in concentrations was found as deratatst
by the measured concentrations varying between @n@ 101% of nominal. The mean measured
concentrations were 7.3, 15, 30, 59 and 119 mg a.s./L eguiival97.3, 100, 100, 98.3 and 99.2% of nominal.
The biological test results are based on mean neghsoncentrations.

Temperatures ranged from 25.1 to 26.1°C and pHbe#aseen 8.0 and 8.2 at test initiation and betv@&8n
and 9.4 at test termination.

No mortality occurred at any of the test conceittrat and in the control. Therefore, the 7-daywd&Gr the
mortality was higher than the highest concentratisited, i.e. 119 mg a.s./L.

The growth parameteralEN and k) were not statistically significantly regd in any treatment group in the
course of the test when compared to the contralgrexcept for the 15 mg a.s/L treatment group @an @
showing a 21 % decrease in frond number. For allrddst groups percent inhibition of frond growthried
between 1.2 and —4.4%. The situation was identithlregard to the growth rate, which was inhibibgc0.35,

7.7, -1.4, -0.99 and —0.90% at test termination e @8, 15, 30, 59 and 119 mg a.s./L treatment groups,
respectively. Inhibition of frond growth was sigoéntly different from the control group only inetil5 mg
a.s./L treatment group. Due to the lack of coneioin dependent response the effects on both fyomath

and growth rate were not considered to be treatreéated.

No abnormalities or signs of a toxic effect werseed in any treatment group except in one redplichthe

15 mg a.s/L treatment group, where slightly curletdis were observed.

The mean dry weight of the plants after 7 days matsstatistically significantly reduced in any treant
group. The percent inhibition ranged from 4.1 tcb%3

EC50>119mga.s./L
NOEL =119 mg a.s./L

544 Other aquatic organisms (including sediment)

Two toxicity studies to sediment dwelling organisms are availabléofmcamid.

5.4.4.1 Short-term toxicity to sediment dwelling organisms
A single short-term toxicity study to sediment dwelling organismsasabte for flonicamid.

Memmert, U. (2002a)
This test was GLP and performed according to OECD guidelinB020(1984). The tested species was
Chironomus riparius.
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The acute toxicity of IKI-220 (flonicamid) technical to fiisstar larvae of the midg€hironomus riparius
was determined in a static test over 48 hours. Four replichfeanimals (2-3 days old) were exposed to the
test substance at the nominal concentrations of 2.0, 6.3, 20, 63 and 200/imgna.sa control. Each test
vessel (100 mL glass beakers) contained 50 mL of the test méataanstituted water, M7-medium). The
chironomids were fed at the start of the study to ensurefigisnf survival of test animals during the test
period.

All test beakers were covered with glass plates and glecan environmental chamber. Temperature in
water was 22°C, the pH value ranged from 7.6 to 8.0 and the didsmlygen concentration ranged from
7.8 to 8.4 mg/L during the test. A 16-hour light to 8-hour darkpessoperiod occurred during the test and
the light intensity ranged from 400 to 700 Lux.

Observations: The concentration of IKI-220 in the test medifithe highest concentration was measured
at initiation and termination of the test. The larvae werergbdefor mortality or symptoms of intoxication
after 24 and 48 hours of exposure. The highest test concentration caosimgobilization (NOEC) was
determined directly from the raw data without any data transformation.

The measured concentrations of IKI-220 in the test medium frontcdheentration of nominal 200 mg
a.s./L, were 102% and 104% of nominal at the start and the end of the testrpspedtively.

Mortality and other effects: In the control and at all testcentrations up to and including 200 mg a.s./L no
mortality of the larvae or other signs of intoxication weréedrined after 24 hours and 48 hours of
exposure.

LCs0(48 h) > 200 mg a.s./L
NOEC (48 h) =200 mg a.s./L

5.4.4.2 Long-term toxicity to sediment dwelling organisms
A single long-term toxicity study to sediment dwelling organisms adlale for flonicamid.

Memmert, U. (2002b)
This test was GLP and performed according to OECD guideline no 219 (Draft, 2@81psted species was
Chironomus riparius.

Four replicates of 20 larvae (first-instar larvae; 2-3sdald) were exposed to the test substance at the
nominal concentrations of 6.3, 12.5, 25, 50 and 100 mg a.s./L and a control. Thés avéme acclimatized
to the test water for five days. The bottom of each tesel/¢34. glass beakers) was covered with a 3-cm
layer of artificial wet sediment (76% sand, 4% sphagnum peat, R@8tn clay and 0.31% calcium
carbonate to adjust the pH to 7.1, equivalent to 680 g at 46% eaatent) and filled with 1600 mL of test
water (M7 medium, 12 cm depth). One day after adding the larvaéegheubstance was applied to the
water column. The chironomid larvae were fed fish food three times érunil Day 26.

The test beakers were covered with watch-glasses anibadtht with a mosquito net from Day 7 until the
end of the test, and placed in a temperature-controlled room. Teuompeira water ranged from 19.8 to
21.6°C, the pH ranged from 7.8 to 8.5 and the dissolved oxygen concentaaiged from 7.9 to 9.0 mg/L
during the test. A 16-hour light to 8-hour darkness photoperiod warminute transition period between
light and darkness occurred during the test. The light interesityed from 690 to 820 Lux. The water was
gently aerated during the whole study.

Observations: The concentrations of IKI-220 (flonicamid) were deted in the overlying water, the pore
water (obtained by centrifugation of the wet sediment at ab@®®0 g for 30 minutes) and the sediment
samples, in the 25 and 100 mg/L test concentrations on Day 0, 7 and at the testideromay 27.

Signs of intoxication of larvae, pupae and emerged midges weoedeel. The number and the sex of
emerged midges were recorded daily during the period of emerggom Day 10 to Day 27)The mean
emergence ratios (ER), defined as the sum of fully emerged midges divideziryntber of inserted larvae,
and development rates were statistically evaluated on isgmifdifferences to the control. The ER-values
were transformed to arcsin-values (ERarc) to obtain an appwtxinormal distribution and to equalize
variances. The multivariate Williams-test was usearafi one-wayanalysis of variance (ANOVA).
Statistical evaluations were done separately for emengds and females (development rate) and with
pooled sexes (emergence ratio). The NOEC and LOEC-values weeteemined
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The mean measured concentrations of IKI-220 in the overlying wat®agr0 was 93% of nominal and
decreased slightly to 86% of nominal on Day 7 and 77-79% of nomisalidy termination (Day 27), in
both nominal concentrations of 25 and 100 mg/L. In the pore water andes¢dita concentrations of IKI-
220 continuously increased during the study period. At the concentratinan@hal 25 mg a.s./L, the
concentration in pore water was in maximum 14.2 mg a.s./L and 6.6sikpgan the sediment at study
termination on Day 27. At nominal 100 mg a.s./L, in maximum 57.5 mg averé found in the pore water,
and 26.2 mg a.s./kg in the sediment.

No symptoms of toxicity were observed at the larvae, pupae and emerged chidgg the study.

The emergence ratios per vessel in the controls ranged fram8M%. Not completely emerged or dead
midges were observed at all test concentrations, but also iofafe control beakers. First emergence
occurred between Days 11 and 14 in the controls and at atlomsentrations. Up to and including 25 mg
a.s./L, the mean emergence ratios of male and female midgesd pamke not significantly lower than in the
control @=0.05). At the two highest test concentrations of 50 and 100 mg #e.fbean emergence ratios
(arcsin-transformed) of 1.181 and 1.052, respectively, weretis@tis significantly lower than in the
control (i.e. 1.455).

The mean development rates of fully emerged midges in theotantounted to 0.062 and 0.070 day-1 for
the females and the males, respectively. Up to and including 50 mg ths.rhean development rates of the
males were not statistically significantly lower than in the contrad. ban development rate of the females
was significantly reduced at 50 mg a.s./L and highe® (05).

NOEC (27 d) =25 mg a.s./L

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

Data are summarised in Table 106 below.
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Table 106. Summary of acute and long term toxicity of flonicamid to the most sensitive spies within different groups of aquatic
organisms
Organism Species Test conditions s@ECso (Mg/L) NOEC (mg/L) GLP (Y/N) | Reliability
Fish Oncorhynchus mykiss | 96 h static >100 (nominal) >100 (nominal) Y 1
(Rainbow trout)
Pimephales promelas | Early life stage,flow- - 10 ( nominal ) Y 1
. through test , 33 days
(Fathead minnow)
Invertebrateg Daphnia magna 48 h, static > 100 (nominal) 100 (nominal) Y 1
(waterflea)
Daphnia magna Growth and reproduction, - 3.1 (hominal) Y 1
(waterflea) semi-static, 21 days
Algae Pseudokirchneriella Static, 72 h 46 (nominal) Y
subcapitata Biomass: >100 (nominal) -
Growth rate: >100 (nominal) -
Aquatic Lemna gibba Semi-Static, 7 days > 119 (measured) 119 (measured) Y 1
plants
Sediment |Chironomusriparius |48 h, static > 200 (nominal) 200 (nominal) Y 1
dwelling Chironomusriparius |28 d, static - 25 (nominal) Y 1
organisms
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5.6 Conclusions on classification and labelling for environmental hazds (sections 5.1
-5.4)

In toxicity studies for all aquatic organisms EC50s at concemtisatibove > 100 mg/L were obtained. In
addition, flonicamid is not readily biodegradable. However, dasa flonicamid physico-chemical
properties (log Kow < 3), it is unlikely for the substance to bioaudate. Based on these findingsd
according to the CLP Regulatidifgnicamid should be not classifi&tC (Not Classified).

Here is the classification proposal for chronic toxicity according to the 2" ATP to the regulation (EC)
1272/2008. The lowest chronic toxicity value was the NOEC = 3.1 mg/L (Peither, A. (2002i), determined with
Daphnia magna. As a consequence and according to the CLP Regulation, flonicamid should be not
classified NC (Not Classified).

Proposed classification based on Directive 67/548/EEC criteria:
NC (Not Classified)

Proposed classification based on CLP criteria:
NC (Not Classified)

RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal
The dossier submitter did not propose classification for environmental hazards.

The dossier summarises some information on degradation, bioaccumulation and both
acute and chronic toxicity of flonicamid.

Degradation

Degradation of flonicamid was studied in one hydrolysis study (OECD TG 111), in one
photolysis study in water (SETAC TG and GLP) and one in soil (SETAC TG and GLP). In
addition, a degradation study in two water/sediment systems was also reported. No
screening studies were available on ready degradability.

The reported hydrolysis study of flonicamid (Walsh and Murray, 2000) was performed
according to OECD 111 guideline and was considered as a GLP study by the dossier
submitter. Hydrolysis of pyridyl **C-flonicamid (> 97.7 % purity) was studied at 1 mg/L
in sterile buffers at various pHs (4, 5, 7 and 9) and temperatures (25 and 50°C) up to
120 d and also at 40°C (pH 9) for up to 59 d. Flonicamid was stable at pH 4 and 5. It
was also stable at pH 7 at 25°C but showed slow hydrolysis at 50°C (DTsy 578 d). At pH
9, flonicamid was hydrolysed at all temperatures and DTsy was 204 d at 25°C, 17.1 d at
40°C and 9.0 d at 50°C. The dossier submitter did not provide any overall conclusion on
the hydrolytic degradation of flonicamid and its relevance for classification in the CLH
report.

Photolysis in water was studied by using pyridyl *C-flonicamid at 1.1 mg/L in sterile
buffer at pH 7, with 2 replicates (Walsh, 2002b). At pH 7, flonicamid was stable in the
dark (> 97.3 %) and limited degradation was observed in the light (flonicamid was 93.6
%). In the light, the DTs, for flonicamid was calculated to be 267 d at 23°C. At pH 7 and
at 23°C.Flonicamid is stable in the dark and slowly degraded in the light (DTsq 267 d
continuous artificial light).

The soil study on photolysis of flonicamid showed that flonicamid degraded slowly in the
dark (DTso = 53.3 d) and turned into TFNG-AM (13.8 % after 15 d). In the light,
degradation was faster (DTso = 22.4 d continuous artificial light or about 45 d for 12 h
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photoperiod) and TFNG-AM was the main degradation product (max. 29.5 % after 15 d).
The dossier submitter concluded that photodegradation on soil is expected to be less
significant than aerobic degradation.

The reported simulation studies in water-sediment systems (two systems studied at
200C in the laboratory) demonstrated that flonicamid has moderate persistence in water
and in the total system, with DTsq of 30-37 and 36-44 d respectively. The terminal
metabolite, CO,, was the most significant degradation product accounting for 16-59% of
the applied radioactivity (AR) at 136-145 d. However, the dossier submitter did provide
systematic assessment of the results and their relevance for final conclusion on
degradation.

The dossier submitter concluded that flonicamid is considered not readily biodegradable
but did not specify a rationale for this conclusion.

Bioaccumulation

The dossier submitter’s conclusion on bioaccumulation potential of flonicamid was that
no concern over any potential for bioaccumulation could be concluded due to its log Kow
value of -0.24 (pH not measured at 20°C).

Acute toxicity

Two short term toxicity studies in fish (OECD TG 203), one in invertebrates (OECD TG
202) and two in algae (OECD TG 201 from 1984 and OECD TG 221) were reported.

No mortality or other signs of toxicity were observed at the test concentration (100
mg/L, mean measured concentration 98% of the nominal) during the 96-hour acute
toxicity studies in rainbow trout (Oncorhynchus mykiss) and bluegill sunfish (Lepomis
macrochirus). Similarly, no dead or immobile individuals were observed in the 48-hour
Daphnia magna study at the applied test concentration (nominal 100 mg/L, measured
concentration at the start and end of the study 98% and 99%, respectively). In the algal
test (Pseudokirchneriella subcapitata) the E.Csq value was defined to be above the
highest test concentration (100 mg/L, measured concentration varied from 94% to 97%
of the nominal). In the 7-day test on Lemna gibba no effect on the mortality or growth
were observed (mean measured test concentration at the highest test concentration 119
mg/L). All other acute studies were indicated to be reliable by the dossier submitter
except the study in L. macrochirus (no indication of its reliability). In addition, a
sediment study on non-biting midge (Chironomus riparius) was reported but no
symptoms of toxicity were recorded in the larvae, pupae or emerged midges during the
study.

The dossier submitter’s final conclusion not to propose Aquatic Acute classification for
flonicamid was based on the observation that all ECs, values were above 100 mg/L.

Chronic toxicity

One chronic toxicity study in fish (OECD TG 210, GLP) and two in aquatic invertebrates
(OECD TG 211, GLP) were available. In addition, NOEC values from the same studies
that were used in assessing acute toxicity were reported for the algae, plant and non-
biting midge.

The chronic toxicity study in fathead minnow (Pimephales promelas) embryos showed
statistically significant reduction in total length at the highest test concentration, i.e. at
20 mg/L (other test concentrations were 1.2; 2.6; 4.9 and 9.5 mg/L, mean measured
concentrations). The test concentrations of flonicamid employed did not have any
significant effect on hatching success or mortality. Therefore, the NOEC (33 d) value for
fish was determined to be 10 mg/L.
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In the first chronic toxicity study (Peither, 2002) on water flea (Daphnia magna) five
test concentrations were used (3.1; 6.3; 12.5; 25; 50; 100 mg/L, mean measured
concentration were from 93% to 101% of the nominal values). Significantly higher
mortality of adults was observed at the two highest flonicamid concentrations: 60% at
25 mg/L and 100% at 100 mg/L. Significantly different body length to controls was
observed at 12.5 mg/L flonicamid concentration. When compared to the control,
statistically significant difference in reproduction rate was observed at the test
concentrations of 6.3 to 50 mg/L. Therefore, the NOEC ( 21 d) value in this study was
determined to be 3.1 mg/L.

The second chronic water flea study (Peither, 2008) was performed at six nominal
concentrations (1.6; 3.1; 6.3; 12.5; 25 and 50 mg/L, only 6.3 and 12.5 mg/L were
measured to be between 97 and 105% of the nominal values). By the test end, 30%
mortality was observed at 50 mg/L flonicamid concentration whereas no mortality was
observed in other treatments or control. For the mean reproduction rate a clear exposure
concentration related response effect was observed from 12.5 mg/L to 50 mg/L.
However, the mean reproduction rate of the two lowest flonicamid concentrations was
not in line with this observation, since no statistically significant difference to controls
was observed at 6.3 mg/L (98.7% of the control rate) and 63.8% (not statistically
significant) reproduction rate at 3.1 mg/L. According to the dossier submitter this was
considered to be a chance finding and is not a result of flonicamid toxicity. Therefore, the
dossier submitter concluded that the NOEC (21 d) in this study was 6.3 mg/L.

The defined NOEC (72 h) value for the algal study (P. subcapitata) was 46 mg/L. For L.
gibba no effects were observed at the used test concentrations and the NOEC value was
the highest test concentrations (119 mg/L). The reported chronic study in the non-biting
midge resulted in a NOEC (27 d) of 25 mg/L.

The dossier submitter’s conclusion not to propose Aquatic Chronic classification was
based on the fact that the lowest valid chronic NOEC (D. magna 3.1 mg/L) did not meet
the criteria for classification.

Comments received during public consultation
No comments were submitted regarding the proposed environmental classification of
flonicamid.

RAC Assessment and comparison with the classification criteria

Degradation

No screening studies on the ready biodegradation of flonicamid were reported. However,
taking into consideration the results of studies on hydrolysis and water/sediment
systems summarised in the CLH report, RAC agreed that flonicamid should be considered
to be not rapidly degradable.

Bioaccumulation

Since the log K., value of flonicamid is equal to -0.24, it is below the criterion value of 4
according to CLP criteria, and well below the criterion value of 3 according to DSD and no
potential for bioaccumulation would thus be expected for flonicamid.

Aquatic acute toxicity: All the aquatic toxicity studies of flonicamid were performed
according to GLP and according to EPA or OECD guidelines. In toxicity studies for aquatic
organisms all LCsg and ECsq values were above 100 mg/L. Flonicamid should therefore
not be classified for aquatic acute toxicity according to CLP or DSD.

Aquatic chronic toxicity: There are adequate chronic toxicity data (NOEC) available for all
three trophic levels (fish, invertebrates and algae). The lowest reported NOEC values for
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flonicamid for different trophic levels were 10.0 mg/L for fish, 3.1 mg/L for invertebrates
and 46.0 mg/L for algae.

Since flonicamid is a non-rapidly degradable substance and the reported NOECs for all
aquatic organisms (fish, invertebrates, algae) are higher than 1 mg/L (the criterion in
CLP), the substance does not fulfil the criteria for classification as aquatic chronic toxicity
according to CLP.

Classification according to the criteria of DSD: a substance can be classified for chronic
toxicity to the environment, if it has an acute aquatic toxicity of <100 mg/L and is not
rapidly degradable, or has a log Kow of = 3. Assignment into the specific chronic aquatic
toxicity category depends on the lowest acute aquatic toxicity value. The acute aquatic
toxicity obtained during studies for aquatic organisms are all above 100 mg/L. Taking
into account all the above information, flonicamid does not fulfil the criteria for
classification with long-term aquatic hazard.

Therefore RAC supports the proposal of the dossier submitter not to classify flonicamid
for environmental toxicity
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