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PROPOSAL FOR HARMONISED CLASSIFICATION AND

LABELLING
Substance Name: flufenoxuron
EC Number: 417-680-3
CAS number: 101463-69-8
Registration number (s): -
Purity: > 950 g/kg
Impurities: This information is confidential ancethprovided in confidential part

of the dossier provided in appendix 1.

Proposed classification based on CLP criteria:

Hazard statements:

Lact. — H362

Aquatic. Acute 1 — H400

Aquatic. Chronic 1 — H410
Signal word: Warning”
Pictograms: GHS09.

Proposed classification based on Directive 67/548 criteria:
R64: R33
N: R50/53

Proposed labelling:

Symbol(s): N

R-phrases: R64; R33; R50/53
S-phrases: S2, S22, S36/37, S46, S60, S61

Proposed specific concentration limits and M-factog (if any):

Acute (short-term) aquatic hazard: category Acuteél-factor: 10 000.
Long-term aquatic hazard: category Chronic 1, Mdacl0 000.
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Under Directive 67/548/EEC, SCL are proposed fairenment:

Specific concentration limits:

C>0.0025% N, R50/53
0.00025 %< C < 0.0025 % N, R51/53
0.000025 %< C < 0.00025 % R52/53

Proposed notes (if any):

None
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Chemical Name: flufenoxuron

EC Number: 417-680-3

CAS Number: 101463-69-8

IUPAC Name.: 1-[4-(2-chloroa,a,a-trifluoro-p-tolyloxy)-2-fluorophenyl]-3-(2,6-diflorobenzoyl)urea

1.2 Composition of the substance

Chemical Name: flufenoxuron
EC Number: 417-680-3
CAS Number: 101463-69-8
IUPAC Name.: 1-[4-(2-chloroa,a,a-trifluoro-p-tolyloxy)-2-fluorophenyl]-3-(2,6-
difluorobenzoyl)urea
Molecular Formula: Ca1H11Cl FgN2O3
Structural Formula: Cl
0 F
108N
F
F
N N
H H
F
F
Molecular Weight: 488.8 g/mol

Concentration range (% w/w): =95 % wiw

Information on impurity is confidential and thenopided in confidential part of the dossier
provided in appendix 1.
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1.3 Physico-chemical properties
REACH ref Property IUCLID Value [enter
Annex, § section comment/reference or
delete column]
; S 4

VI, 7.1 ES);Slcal state at 20°C and 101.3 4.1 White crystalline solid Kaestel R.,2001,

Vil 7.2 Melting/freezing point 4.2 Camilleri P.etal.,
169-172°C 1986

Daum A., 2001,

Vi, 7.3 Boiling point 4.3 Melting occurs under Camilleri P.etal.,
decomposition, therefore, np 1986,
boiling point could Daum A., 2001,
be observed.

Vil, 7.4 Relative density 4.4 density | 1 649g/cr Kaestel R., 2001c,

VI, 7.5 Vapour pressure 4.6 6.52x%Pa at 20 °C
232 x101Pa at 25 °C (b Langner E.J.,1988,

32 x10"Pa a ®Yy | Rice P., 2000,
extrapolation)

VIl, 7.6 Surface tension 4.10 49.4 nN/m at 1.0% wiw Kaestel R.,2001,

vil, 7.7 Water solubilit 4.8 pH 7:1.36ug/l at 25°C

Y pH 4: 1.86ug/l at 25°C kggg”er E.J.
pH 9: 3.69ug/l at 25°C '

VII, 7.8 Partition coefficient n- 4.7 partition | 5.97 (value estimated by Kowwin (v 1.67)

octanol/water (log value) coefficient QSAR) '

Vi, 7.10 Flammability 4.13 Van Helvoirt
Not flammable J.AM.W.,1990,

ViI, 7.11 Explosive properties 4.14 Flufenoxuron is not Van Helvoirt
explosive when exposed to .
thermal or mechanical JAM.W. Cardinaals

J.M., 1990,
stress.

Vil, 7.12 Self-ignition temperature No auto-ignition (no | Van Helvoirt
exothermic or endothermic | J.A.M.W.,1990,
reaction up to 400 °C).

Vil, 7.13 Oxidising properties 4.15 o _ Van Helvoirt
No oxidising properties J.A.M.W.,1990,

X, 7.16 Dissociation constant 4.21 = CamilleriP., Langner
pKa =102 E.J.,1986,

Thermal stability 4.19 Stable up to 150 °C under | Daum, A.,2001,
N2 atmosphere and under air

Solubility in organic solvents 4.9 n-heptane: < 10 mg/l
toluene: 3500 mg/I
dichloromethane: 16000
mg/l Daum A., 2001
methanol: 3500 mg/l " ’
acetone: 83000 mg/l
ethyl acetate 55000 mg/I at
20°C

Table 1.3: Summary of physico- chemical properties
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2 MANUFACTURE AND USES

Not relevant for this dossier.

3 CLASSIFICATION AND LABELLING

3.1 Classification in Annex | of Directive 67/548/EEC

Flufenoxuron is not classified according to Annebxo¥CLP Regulation.

3.2 Self classification(s)

The following classification was first proposed the industry in the scope the Biocidal Product
Directive (98/8/CE): N; R50/53.
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4 ENVIRONMENTAL FATE PROPERTIES
4.1 Degradation

4.1.1 Stability

Hydrolysis

Flufenoxuron is hydrolytically stable at pH 4, fida7, but is hydrolyzed at pH 9 with an half-livefs
about 90 days at 25°C and about 1 day at 50°C i(Hka2003). Therefore, hydrolysis of Flufenoxuramyo
occurs under alkaline conditions and is unlikelptaur in the environment.

Photolysis in water

Photolysis in water was tested according to the @imsion Directive 94/37/EEC amending Council
Directive 91/414/EEC. Briefly, direct photolysis svatudied using [fluoroaniline-ring-tf€]-flufenoxuron
and [difluorobenzamide-ring-&C]-flufenoxuron exposed to a xenon lamp with aftigtiensity of about 3
mW/cnt and a cut-off for wavelengths < 290 nm to simutatural sunlight. The duration of the experiment
was 15 days under continuous irradiation, at teatpeg of 22 1°C, and pH 7.0. For the determination of
the quantum vyield (fg) of Flufenoxuron, a mixture of-nitroacetophenone and pyridine was used as
chemical actinometer.

The quantum yield for flufenoxuron was determinedbe 1.75 x 18. The calculated half-life of
flufenoxuron in the top layer of aqueous systemSpning and Summer varied from 39.2 days in Agril t
21.7 days in June (Hassink, 2003a).

4.1.2 Biodegradation
4.1.2.1 Biodegradation estimation

4.1.2.2 Screening tests

The ready biodegradability of flufenoxuron was delieed by testing according to OECD 301B
(modified Sturm test) and 301D (closed bottle testh sewage sludge at test substance concentsagiqual
to 3 mg/L and 20mg/L, respectively. No more than dégradation of the test substance was observed in
either test. Flufenoxuron is considered tabereadily biodegradable(Turner and Watkinson, 1986).

4.1.2.3 Simulation tests
Water/Sediment

Two studies were available for water/sediment dégfian. The first study was conducted according to
OECD Guideline 308 (Ebert, 2003). In this studytemsediment distribution and degradation werestest
two natural systems witHC-labeled flufenoxuron incubated in the dark at20°C for up to 100 days. It
was concluded that flufenoxuron moved rapidly frematter into sediment with a RJin the water of 0.3 to
0.4 days and was degraded with ag§im the whole system of 85 to 116 days at a refaréamperature of
12°C (45 to 61 days at 20°C). The use of sterilizeskels indicated that the formation of metabglib®und
residues and finally CQs dependent on microbial activity in the systems.

The second studies, in outdoor conditions (Ferm@320confirmed the behavior of the molecule with a
rapid move from the water to the sediment compantnihe only metabolite in water and sediment vias t
urea metabolite (Reg. No 4064702) detected up 3869%nd 12% of the TAR in water and sediment
respectively.
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Soil

Three key studies are available for the biodegradaif flufenoxuron in soil (Goodyear and
Gross, 2001 ; Stephan and Ebert, 2003). All test®werformed according OECD 307 guidelines.
Flufenoxuron degradation was studied in aerobiditmms with different soils and radiolabelings. Aalf-
lives of 36 to 124 days (at 20°C) was observeds&h@lues were recalculated to a reference tenyerat
12°C. The DT, for Flufenoxuron were 68 and 235 days at 12°Cfdrloxuron are therefore not expected to
be degraded rapidly in soils.

4.1.3 Summary and discussion of persistence

Considering the results above and according tdGilieance to Regulation (EC) No 1272/2008 on
Classification, Labelling and Packaging of substsnand mixtures (part 4), flufenoruxon is not
expected to be degraded rapidly in the environment.

4.2 Environmental distribution

The behaviour of Flufenoxuron in aquatic systemsnisstly characterized by its very low water
solubility, high sorption to sediment, no readilpdegradability and UV-instability.

4.2.1 Adsorption/desorption

Adsorption/desorption characteristics of Flufenaxuhave been studied on different soils with two
radiolabellings [Carbonyl-tf-Flufenoxuron (Hill and Standen, 1993) and [Amideg-C"‘|-Flufenoxuron
(Rosenwald, 2002). More than 84% of the substascsetrongly adsorbed on soil with an adsorption
coefficient based on organic carbon content varyiogn 88240 to 289747. Desorption is weak with
observed desorption coefficients 4020 and 5895. ok Kean value of 157 643 between all the results
obtained have been calculated. It can thereforeobeluded that Flufenoxuron is strongly adsorbeddy
components.

4.2.2 Volatilisation

Flufenoxuron has a very low volatilisation poteh(ispor pressure 6.52 x 10Pa at 20 °C).

4.2.3 Distribution modelling

No relevant data available.

4.3 Bioaccumulation

4.3.1 Aquatic bioaccumulation
4.3.1.1 Bioaccumulation estimation

4.3.1.2 Measured hioaccumulation data

Different studies have been carried out in ordexst®ess the bioaccumulation process of flufenoximon
aguatic organisms.

10
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In the first study (Chapleet al., 2003), fish were exposed to flufenoxuron at mimal exposure level
of 0.040 ug/L, for 60 days. After termination oktkexposure, radioactivity levels in whole fish desed
with a half-life of 21 days. Bioconcentration factdBCF) in whole fish were 25920 and 24187 for the
Fluoroaniline label and the Difluorobenzamide lalvebpectively (which correspond to 35027 and 32685
with correction for lipid content of the test figB.7%)). Flufenoxuron was metabolically stablerivut. No
marked differences between the two sites of rad@laere observed.

The second study was performed according to OEGE IGill and Gould, 1990). Fish were exposed
to Flufenoxuron at a nominal exposure level of 0.04/L and 0.31 pg/L, for 19 days, with a depuratio
time of 11 days. The BCF was considered to be 1anad016130, respectively.

Conclusion:Based on the study results above it can be coedltitat flufenoxuron meets the classification
criterion for bioaccumulation potential, i.e. BEFDO.

4.3.2 Terrestrial bioaccumulation

Not revelant

4.3.3 Summary and discussion of bioaccumulation

The measured BCF for flufenoxuron meets the cdteffor bioaccumulation potential according to both
DSD and CLP.

4.4 Secondary poisoning

No available data

11
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5 HUMAN HEALTH HAZARD ASSESSMENT

5.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

Absorption
- Single oral low dosage (3.5 mg/kg bw)

In a non-cannulated rat study (Huckle, 1988), thaimmal absorbed fraction in 168 hours was
72.57% in males and 71.56% in females based oratheactivity in urine, cage wash and carcass
and organs. Similar values were found in anothedyst(Hawkins, 1992) performed with non
cannulated rats (minimal absorption = 76.73 % itesiand 84.57% in females).

In a bile-duct cannulation study in rats (Kirkpek:i 1992), the bioavailability of flufenoxuron was
approximated to be 56 % (females) to 81 % (maleset on the sum of urinary and biliary
excretion as well as the amounts of radioactivitgarcass and organs. In another study (Hawkins,
1992), the minimal absorbed fraction was 79.76%dd€r)and 92.15% (females) in cannulated rats.

A study was also performed in dogs (Hawkins, 1988 minimal absorbed fraction in 7 days was
estimated at 27.29% in males and 21.23% in femblesever, as about 15 % of the dose was not
recovered and as diarrhoea contained up to 50 #teafose (in one male), these values are largely
underestimated.

- Singleoral high dosage (3.5 mg/kg bw)

For high dose, the absorption rates determinetbarer than 15 % for male and female rats, faecal
excretion being the main route of excretion (higiwen 85 %) (Huckle, 1987; Hawkins, 1992).

Dermal absorption

No data are available on the active substance alone

Distribution

After a single oral dose of 3.5 mg/kg bw, flufenoo was well distributed in the carcass and
organs, where 66.35% and 67.67 % of the dose weralfafter 168 hours in female and male rats
respectively (Huckle, 1988).

In another test performed with a single low or hagse of flufenoxuron and including a tissue
distribution study (Hawkins, 1992), the highest @amirations of radioactivity were found in
adrenals, Gl-tract, liver and bone marrow (6 tqu2@g tissue) at 4 hours. At 20 and 168 hours, the
highest concentrations were detected in the failewthe levels in other tissues had generally
decreased.

After a 28-day treatment in female rats with 14@fdghoxuron at 3.5 mg/kg bw an equilibrium
concentration (plateau level) was close to beinpieaed for the majority of tissues. The
radioactivity was well distributed throughout thereass, with fat showing the highest

12
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concentrations of radioactivity (144 pg/g), and tbeest tissue residues were detected in the
kidney (11 pg/g). Blood residues were 3 pg/g (Msami and Huckle, 1988).

Metabolism

After oral dosing, only small amounts of flufenogarwere metabolized in the rat. Unchanged
substance was the major component in the tissngsafticular in the fat where it was the single
component detected) and faeces. The metabolitew fondicated that the absorbed flufenoxuron
was metabolized by cleavage of the benzoyl urdeadja adjacent to the 2, 6-difluorobenzoyl
moiety.

Metabolism and kinetic studies in male and femaagte dogs at dose levels of 3.5 mg/kg bw
(Hawkins et al., 1988) and 500 mg/kg bw (Greenoughal., 1988) indicated that kinetic and
metabolic behavior of flufenoxuron is comparabledimgs and rats (distribution of flufenoxuron
between blood, fat, bone marrow, liver, and kideewilar to that found for the rat and elimination
of flufenoxuron from the tissues during the offttescovery period at a rate corresponding to mean
half-lives of 20 to 38 days).

Excretion

At 350 mg/kg bw of flufenoxuron (Huckle, 1987 an@wkins, 1992), excretion occurred mainly
via faeces (85 % within 72 hours) while urinary tion amounted to less than 1 %.

In non-cannulated rats exposed to 3.5 mg/kg bwudefioxuron, the excretion was slow: excretion
via faeces amounted to 21 — 24 % of dose within H&&s, urinary excretion accounted for 5 %
(Huckle, 1988). In another study at the same ddisevkins, 1992), 12 to 19% was excreted in the
faeces and 24 to 30% in the urine. There were goifgiant sex-related differences regarding
routes of excretion. Also, excretion patterns afieigle and multiple oral administrations were
similar.

In cannulated rats given a single oral dose of3g8kg bw, biliary excretion accounted for 19 %

for males and 6.7 % for females, of the dose, &8&h (Kirkpatrick, 1992). Less than 3 % were

excreted in the urine. Sex related differences wéserved in the faecal elimination: 4% in males
versus 30.2 % in females. This sex difference wdg observed in this study performed with only

3 animals/sex/group and was not supported by aalpdical explanation. In another study in

cannulated rats exposed to the 3.5 mg/kg bw oéflakuron (Hawkins, 1992), 4% to 11% of the

dose were excreted in the faeces. Biliary excresiocounted for about 5% and 10% to 14% was
found in the urine.

After oral administration of flufenoxuron to rats @low dose for 28 days, the mean elimination
half-life was 34 days, with liver having the highésif-life (48 days) and the carcass and fat the
lowest (28 days) (Morrison and Huckle, 1988). Studgogs exposed to 500 mg/kg bw in the diet
for 19 weeks (Greenough, 1988) indicated that elation of flufenoxuron from the tissues during

the off-test recovery period appeared at a rateesponding to mean half-lives of 20 to 38 days.

After oral administration of 14C-flufenoxuron to lmaand female rats at dose levels of 3.5 mg/kg
bw and 350 mg/kg bw (Hawkiret al., 1992), the radioactivity was excreted from thaod with a
half-life of ca. 200 — 400 h at the low dose leaetl 22 - 37 h at the high dose level.

13
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Flufenoxuron was excreted in milk in lactating féeneats, at levels of 450 = 377 ppm in milk at

day 1 post-partum to 9.4 £ 6.1 ppm at day 14 peastim (Masters, 1996) after an oral exposure of
20,000 ppm (equivalent to about 1633 mg/kg bw/dinfrlO weeks prior to a 2-week mating period

until parturition. The depletion half-life time w&.6 and 2.3 days in fat and milk, respectively.

5.2 Acute toxicity

5.2.1 Acute toxicity: oral

Table 2: Summary of acute oral toxicity studies

Route Method Species dose levels |Value Remarks Reference
Guideline Strain duration of | LD50/LC50
Sex exposure
no/group
Oral OECD 401 Rat 5000 mg/kg |>5000 mg/kg | Flufenoxuron (in| Gardner,
(gavage) Fischer 344 14 days post- CMC) 1989
M/F exposure No systemic
5/sex/group toxicity
Oral OECD 401 Rat 3000 mg/kg |>3000 mg/kg| Flufenoxuron (in| Price, 1986
(gavage) Fischer 344 14 days post- DMSO)
M/F exposure 1/10 rats
S/sexigroup administered
3,000 mg/kg bw
died; unspecific
clinical signs
reversible within
2 days
5.2.2 Acute toxicity: inhalation
Table 3: Summary of the acute inhalation toxicttydy
Route Method Species dose levels |Value Remarks Reference
Guideline Strain duration of | LD50/LC50
Sex exposure
no/group
Inhalation | OECD 403 Albino rat Nominal 8.9 > 51 mg/| LCso 4-hour McDonald,
Sprague- mg/l (dust aerosol] nose-only 1986
Dawley Analytical 5.1 \iMAD 3.6 | inhalation
M/F mg/| um) No systemic
5/sex 14 days post+ toxicity, no local
group/dose exposure irritation

14
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5.2.3 Acute toxicity: dermal

Table 4: Summary of the acute dermal toxicity study

Route Method Species dose levels |Value Remarks Reference
Guideline Strain duration of | LD50/LC50
Sex exposure
no/group
Dermal OECD 402 Rat 2000 mg/kg~|>2000 mg/kg| No systemic Price 1986
Fischer 344 24 hours toxicity, no local
M/F 14 days post- irritation
5/sex/group exposure

5.2.4 Acute toxicity: other routes

No data

5.2.5 Summary and discussion of acute toxicity

The oral toxicity of flufenoxuron in rats, testedtivo limit test studies (Gardner, 1989; Price,@)98
using different vehicles, is low (Ldg above 3,000 mg/kg bw). No specific clinical symptowere
observed. In the acute oral toxicity study using M as vehicle, unspecific symptoms were
observed within the first two days after dose adstiation. One of 10 rats given 3,000 mg/kg bw
flufenoxuron suspended in DMSO died. No abnorneditivere detected upon necroscopy
examinations except for compacted powder in thenatth associated with mucosal haemorrhage in
the rat that died. Based on the lowest dose-leuelysrealized, the only with reporting treatment-
related effect including one death, the overalkdB assessed to be above 3,000 mg/kg bw.

Flufenoxuron is of low toxicity to rats after derhagoplication of the test substance moistened with
water for 24 h (Price, 1986), with an tfvalue above 2,000 mg/kg bw causing neither maytali
nor systemic toxicity. In addition, no local reactiwas observed at the application site.

The inhalation toxicity (dust aerosol study, MMAD63um for 4 h) of flufenoxuron in Sprague-
Dawley rats is regarded to be low #¢& 5.1 mg/l/4h). No mortalities or other treatmeslated
adverse effects were observed in this study (McRhri£86).

No classification for acute toxicity is required ftufenoxuron.

5.3 Irritation
Table 5: Summary of skin irritation
Species Method Average score 24, 48,72 h Revertipi | Result Reference
yes/no
New Zealand | OECD 404 Erythema Edema n.a. Not a skin irritantPrice 1986
White rabbit 0,0,0 0,0,0
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Table 6: Summary of eye irritation

Species Method Average Score Result| Reversibility Refereng
Cornea Iris Redness | Chaemosig yes/no
Conjunctiva
New OECD 405 0 0 0.33 0 Not an eye yes Price 1986
Zealand irritant
White rabbit

Flufenoxuron does not meet the EU classificatiatega for irritation following administration to
the skin and eyes of New Zealand White rabbitsu(tésr redness of the conjunctiva was less than
the score of 2.5 according to the Directive 67/B4RL criteria). No data on the potential of
flufenoxuron to induce respiratory irritation aneadable.

54 Sensitisation
Table 7: Summary of skin sensitisation
Species Method Number of animals| Result / remarks Reference
sensitized/total
number of animals
Guinea pig Magnusson and Kligmamn0/10 Not a skin sensitiser Gamer AO,

(GPMT)

Intradermal induction:

5 % in corn oil

Dermal induction: 50 %
in agueous CMC
Dermal challenge: 25 %
in agueous CMC

No concurrent positive Leibold E 2005

control; separate study with
alpha-hexylcinnamaldehyde
performed twice a year (last
control study started 5 months
before the study performed
with flufenoxuron) was clearly
positive.

Flufenoxuron was not a skin sensitizer in the Gaipigg Magnusson & Kligman Maximisation test.
No data on the potential of flufenoxuron to induespiratory sensitisation are available.

5.5 Repeated dose toxicity

5.5.1 Repeated dose toxicity: oral

Short and medium term oral feed studies were cdedun rats, mice, and dogs.

Flufenoxuron was administrated through the diefite groups of 7 males and 7 females Fischer
344 rats at dietary concentrations of 50, 500, 5000000 and 50,000 ppm (equivalent to 4.8-5.3;
49-53; 475-534; 997-1,067; 5,147-5,432 mg/kg bwid males and females) for 28 days;
concurrently, control groups (14 males and 14 fesjalvere fed with basal diet (Esdaile, 1986a).
Several parameters were modified: increasing wesfjispleen and heart for males at 50,000 ppm,
variations in the clinico-chemicals dosages (tiglyd, albumin or beta-globulin) from 5000 ppm.
An apparent slight increase in methaemoglobin (petoe level of accuracy of instrumentation)
was observed but some interrogations are raisedt &he relevancy of these findings due to the use
of a non specific analysis method (CO-Oximeter mé@lhwhich can be associated with false
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positive. Moreover, data from 2-year oral feed gtud rats showed similar changes on
methaemoglobin with the CO-Oximeter method wherea®ffect was observed when a specific
methaemoglobin detection method (method of Evelyd B®lalloy) was used. So, NOAEL and

LOAEL will be defined according to the clinical imgs: NOAEL 500 ppm for males, based on a
decrease in triglycerides, equivalent to 49 mgMagdbh and a NOAEL of 10,000 ppm for females,
based on an increased beta-globulin level, equivéte1067 mg/kg bw/d.

Flufenoxuron was administrated through the didiivie groups of 7 males and 7 females B6C3F1
mice at dietary concentrations of 50, 500, 50000Q® and 50,000 ppm (equivalent to 10.5-14.0;
110-142; 1,091-1,353; 2,142-2,811; 9,820-12,157kmdpw/d in males and females) for 28 days;
concurrently, control groups (14 males and 14 fesjalvere fed with basal diet (Esdaile, 1991a).
No adverse treatment-related effect was reportethesstudy supports a NOAEL of 50,000 ppm,
the highest concentration tested (equivalent t8®y&g/kg bw/d for males and 12,157 mg/kg bw/d
for females).

Flufenoxuron was administrated thought the didtwe groups of 10 males and 10 females Fischer
344 rats, at dietary concentrations of 50, 500,050®,000 and 50,000 ppm (3.5-4.1; 35-41; 351-
399; 689-820; 3,637-4,151 mg/kg bw/d in males arddles) for 90 days; concurrently, a control
group of 20 males and 20 females was fed with bddl (Esdaile, 1987). No change in body
weight and food consumption (excepted for male5G000 ppm where consumption increased
since week 7) was reported. The animals showedhtstigaemia in females from 500 ppm, as
evidenced by significant decreases in haemoglobbosd-related; reduction less than 10%) and
changes in erythrocyte parameters in associatidh ewidence of compensatory hematopoiesis
(increased reticulocyte counts, decreases in nyelgithroid ratios). Increases in spleen weights of
females at 5,000 ppm and higher dietary conceatratwere considered to be related to the
hematological effects of flufenoxuron. No signsaokemia were seen in males, although evidence
of compensatory hematopoiesis (decreased myelgildrerd ratio) was observed at the highest
dose level of 50,000 ppm. A small but statisticaignificant increase in methaemoglobin at all
dose levels was detected with the unspecific COn@tgr method but could be considered as a
false-positive value (see same results in the 38tdaicity study in rat). Variations in clinico-
chemical dosages are firstly observed at 500 ppitm avi increasing level of cholesterol in females,
a decreased triglycerid from 5000 ppm for both seasewell as increased heart and liver weight for
males and females respectively from 10,000 ppms Hbidy supports a NOAEL of 50 ppm
(equivalent to 4.1 mg/kg bw/d in females) for feesalbased on hematological changes at the
LOAEL of 500 ppm (equivalent to 41 mg/kg bw/d innfales) and a NOAEL of 500 ppm
(equivalent to 35 mg/kg bw/d in males) for malesdahon clinico-chemical findings at the LOAEL
of 5000 ppm (equivalent to 35 mg/kg bw/d in males).

Flufenoxuron was administrated through the dietfite groups of 10 males and 10 females
B6C3F1 mice at dietary concentrations of 50, 5@®d 10,000 and 50,000 ppm (10-12; 103-124;
1,069-1,247; 2,139-2,482; 11,071-12,619 mg/kg bwidmales and females) for 90 days;
concurrently, a control group of 20 males and 2@dkes was fed with basal diet (Esdaile, 1988).
Only males at 50,000 ppm had decreased body weigbd; consumption was not affected by the
treatment. A mild anaemia, as evidenced by sigaificdecreases in haemoglobin (< 10 %) and
decreases in erythrocyte parameters at high dest fler males and increases in serum bilirubin
from 500 ppm (for both sexes), was also noted. Lweights adjusted for terminal body weights
were marginally increased over control values,iritig statistical significance in both sexes at 500
ppm and higher dose levels (by up to 8%). Howeitecan be noted that there is a lack of a
convincing dose-response relationship. Clinico-deamand organ weight variations were also
observed since 10,000 ppm (increased heart wedgdreased triglycerid). Additional clinical
chemistry changes included statistically significdacreases in blood urea nitrogen for males at
50,000 ppm and for females at 10,000 and aboveseldecreases were dose-related in females
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The 90-day dietary study in mice supported a NOAEIS0 ppm (equivalent to about 10 mg/kg
bw/day for male and 12 mg/kg b.w/day for female ehidoased on hematological and clinico-
chemical changes at the LOAEL of 500 ppm (equivialerl03 mg/kg bw/day for males and 124
mg/kg bw/day for females).

Flufenoxuron was administrated through the diethtee groups of 4 males and 4 females Beagle
dogs at dietary concentrations of 500, 5000 an@0ppm (18-21; 163-182; 1,961-2,039 mg/kg
bw/d in males and females); concurrently, a corgroup of 4 males and 4 females received basal
diet (Greenough, 1987). Because of a diet formahaérror during the first 2 weeks of treatment,
the duration of the administration was extended3oveeks. No change was reported concerning
body weight and food consumption, between treatatl @ontrols. These haematological effects
were summarised in the table 8. Flufenoxuron-eelahinor anaemia was apparent in all treated
groups, as revealed by changes in haemoglobinsigvetiuction> 10 % in males), erythrocyte
parameters (first noted after 9 weeks of treatmamd)) increased reticulocyte counts.

Table 8:
Haematological effects in dogs ( Greenough, 1987).
Test parameter Week 9 Week 12 Week 15
0 500 ppm | 5000 50000 ppm| O 500 5000 50000 0 500 5000 50000
ppm ppm ppm ppm ppm
18- 1,961- 1,961- 1,961-
21mg/kg/d | 163-182 | 2,039 18- 163- 2,039 18- 163- 2,039
mg/kg/d | mg/kg/d 21mg/ | 182 mg/kg/d 21mg/ | 182 mg/kg/d
kg/d mg/kg/ kg/d mg/kg/
d d
RedZBIoodCeIIs M| 6.75 | 5.97* 5.80* 5.49* 6.60 6.30 6.14 5.45* 6.53 6.21 6.04 5.41*
[20%

F| 6.89 | 6.27 6.05 5.90 6.81 6.21 6.22 6.14 6.82 6.5 .126 | 6.33
Haemoglobin 15.8 | 13.5* 13.4* 13.1** 15.1 14.4 14.2 13.0* 15.0 13.9 13.7 12.9*
[g/di] M

(-14.5%) (-15%) (-17%) (-13%) (-14%)

F| 156 | 14.7 14.2 14.3 15.6 145 147 14.8 15.6 151 411 | 153
Hematocrit M 0.46 | 0.417* 0.420* 0.410* 0.461 0.438 0.437 0.406 0.449 0.423 0.421 0.401
[ratio] 7

= 0.47 | 0.447 0.441 0.437 0.470 0.442 0.448 0.452 0.4Y0 540.4 0.432 0.460

2
Mean M| 69 69 72* 75* 69 69 70 74 68 67 68 73*
Corpuscular
Volume (MCV) = 69 71 72* 74 68 70 71 73 68 68 70 71
[fl]
Mean M 34.7 | 33.3* 32.5* 32.6* 34.8 34.3 341 33.4* 341 335 33.2 33.0
Corpuscular
Haemoglobin "
concentration . 33.6 | 337 32.9 333 34.6 34.4 34.4| 34.2 33.9 34.0 33.2 34.0
(MCHC) [g/dlI]
Reticulocytes M| 0.6 1.0 1.8* 1.6* 0.4 15 1.0 15
[%]

F| 08 1.1 2.0 1.6 1.0 0.7 1.0 1.3
Methaemoglobin| M| 0.80 | 1.07 1.42* 1.82* 0.61 0.99 1.46* 1.88*
(%]

F| 0.79 | 1.10* 1.30* 1.80* 0.65 0.87 1.23* 1.69*
Sulfhaemoglobin| M| 0.12 | 0.23 0.33* 0.46* 0.10 0.16 0.32* 0.39*
(%]

F| 028 | 0.14 0.23 0.35 0.12 0.15 0.25 | 0.43*
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After 12 and 15 weeks, statistically significanehwatological effects were confined to the 50,000
ppm group male, however the observed changes wea#ies than those set in the classification
criteria (Reduction in Hb &20%). Methaemoglobin levels were detected by tleeifip method of
Evelyn and Malloy and were elevated (dose-relafi@h 500 ppm in females and from 5,000 ppm
in males. Furthermore, sulfhaemoglobin levels vwaatistically increased at 5,000 ppm and above
for males and at 50,000 ppm for females..

Bone marrow hyperplasia was observed for all dogs@D0 ppm and above, and for 3 males and 2
females in the 500 ppm group. This effect likelflegts a compensatory response to the anaemia
and was accompanied by Kupffer cell pigmentationthe liver and increased haemosiderin
deposition in bone marrow, in the spleen and inptleimal tubules of the kidney.

Table 9: Histopathological findings related to an&ein dogs exposed for 15 weeks (Greenough, 1987)

Histopathological findings Dose levels (ppm)
0 500 ppm 5000 ppm 50000 ppm
18- 163-182 mg/kg/d| 1,961-2,039
21mg/kg/d mg/kg/d
Liver, increased Kupffer-cell pigmentation M 0/4 0/4 4/4 4/4
F 0/4 1/4 3/4 4/4
Kidney, increased yellow pigment deposition in| M 0/4 0/4 0/4 2/4
proximal tubules
F 0/4 0/4 0/4 0/4
Spleen, increased haemosiderin M 0/4 0/4 0/4 1/4
F 0/4 0/4 0/4 1/4
Bone marrow, hyperplasia M 0/4 3/4 4/4 4/4
F 0/4 2/4 4/4 4/4
Bone marrow, increased yellow pigment M 0/4 0/4 0/4 4/4
deposition
F 0/4 0/4 3/4 3/4

Higher cholesterol levels were observed for mateés080 and 50,000 ppm. Absolute liver weights
were significantly increased in all treated maleugs, however, this was not dose dependent. In
contrast, a dose-related and statistically sigarftancrease of relative liver weights (organ talypo
weight ratio) was observed in males>ah,000 ppm only. While no NOAEL could be determined
this 15-wk feeding study in Beagle dogs supportedDAEL of 500 ppm (equivalent to about 18
mg/kg bw/day in male and 21 mg/kg bw/day in fenddgs) based on anaemia and increased levels
of methaemoglobin.

Findings similar to those observed in the 90-day dtudy were also apparent in the 52-week
dietary toxicity study conducted in Beagle dogso(gps of 4 males and 4 females), at dietary
concentrations of 10, 100, 500 and 50,000 ppm ¢0.39; 3.5-3.7; 19-20; 2018-1879 mg/kg bw/d
in males and females); concurrently, a control graas fed with basal diet (Goburdhun, 1988). No
treatment-related effect on body weight or food stonption was reported. A mild anaemia,
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revealed by changes in haemoglobin level and esgities parameters appeared in both sexes at
50,000 ppm. Platelet counts were statistically ificantly increased in males at 50,000 ppm from
week 13 and at 500 ppm from week 27. Methaemoglabith sulfhaemoglobulin were increased
over control levels at 50,000 ppm in both sexesnast time points of investigation and to a
minimal degree also in females at 500 ppm. The héaogical changes were maintained
throughout the course of the study (Table 10).

Table 10: Haematological findings

Test parameter

Week 5 Week 13 Week 52
Ppm 0 10 100 500 50000 0 10 100 500 50000 0 1( 100 500 50000
0 0.37- | 3.5- 19-20 2018- | O 0.37- 3.5-3.7| 19-20| 2018- | O 0.37- | 3.5- 19-20 2018-
0.39 3.7 1879 0.39 1879 0.39 | 3.7 1879

mg/kg bw /day

RedBlood | M | 7.07 | 6.49 | 6.95| 6.70 | 588 | 7.33| 6.63* | 7.19 | 659" | 6.08* | 7.61 | 7.13 | 750 6.80* | 6.47%
Cells [107/]

-17% -9,5% 8,4% | -15,5% 10.6% | -15%

F | 7.10 7.07 7.18 6.98 6.53 739 7.08 7.30 7.056.39* 6.91 | 7.07 7.19 7.16 6.35

Haemoglo- | M | 155 | 148 | 153 | 150 | 13.0* | 166 | 156 16.2 155 | 145 173 165 169 15.8 15.1
bin [g/d]
(-16%) (-13%)

F | 161 | 161 | 161]| 158 14.6 175 166 17.4] 170153 | 16.1 | 16.7 | 165]| 17.3 15.0
(-13%)

Hematocrit M | 0.454 | 0.438| 0.447| 0.445 0.403 0.470.448 0.468 0.446| 0.427 0.5p0.48 | 0.49 | 0.467 0.456
[ratio] 6 2 7 4

F | 0.475| 0.470| 0.477 0.468 0.443 0.5 0.475 0.485 890.4 0.454 0.47| 0.49 0.48 0.510 0.454

MCV [fl] M | 64 67 64 65 68 65 67 65 68 | 70* 65 67 65 68 69

F | 66 66 65 66 67 67 67 66 69 | 70* 68 69 67 70 71
MCHC M | 34.8 345 34.7 34.3 32.9% 353 | 353 35.2 35.2 | 34.3* 343 | 338 | 34.0| 33.3* 33.0*
lo/d]]

F | 345 34.8 34.3 34.4 | 33.4* 356 | 354 35.7 35.2 | 34.2* 340 | 338 | 341| 337 32.8

Rei)ticulocyte M |04 0.5 0.6 0.3 1.4* 0.6 0.4 0.3 0.9 1.3* 0.8 0.8 0.6 0.9 1.7*
>0 F | 03 0.2 0.3 0.4 1.0* 0.3 0.3 0.6 0.8 1.6* 0.3 0.5 0.7 15 1.7
Platelet M | 228 197 228 270 376 233 233 290 289| 425* 286 272 274 | 431* 449*
[20°1] F 247 260 201 211 348* 265 259 210 242 380 347 341 264 247 463
Methaemo- M | 0.75 0.58 0.69 0.90 1.96* 0.73 | 0.77 0.76 0.99 | 1.52* 1.16 | 1.27 1.04 1.14 1.95
globin [%]

F | 0.66 0.97 0.58 0.87 1.48* 0.63 | 0.88 0.97 0.99 1.61 074 1.08 0.68 0.9§ 2.39*

Sulfhaemo- | M | 0.05 0.03 0.10 0.07 0.34* 0.05 | 0.05 0.07 0.08 | 0.28* 0.14 | 0.13 0.10 0.22 0.30*
globin [%]

F | 0.04 0.04 0.04 | 0.09* 0.17* 0.03 | 0.05 0.06* 0.09* | 0.38* 0.09 | 0.23 | 0.14| 0.33* 0.41*
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Evidence of compensatory haematopoiesis was ravdalemorphological changes in the bone

marrow at 500 ppm and above (increased cellulantreased numbers of erythrocytes precursors
and increased numbers of macrophages). Bone mduyperplasia was observed in all animals at
50,000 ppm and in one female at 500 ppm and wasrgzanied by pigment deposition in the bone

marrow, spleen, liver and kidney.

Table 11: Main histopathological findings relatecahaemia in dogs exposed for 52 weeks

Dose levels (ppm and mg/kg bw/day )
ppm 0 10 100 500 50,000
Histopathological findings mg/kg/d O 0.37- | 3.5-3.7 | 19-20 | 2018-
0.39 1879
Liver: M 0/4 0/4 0/4 3/4 4/4
increased Kupffer-cell pigmentation — slightF 0/4 0/4 0/4 0/4 4/4
Liver: M 0/4 0/4 0/4 1/4 4/4
increased Kupffer-cell pigmentation - F 0/4 0/4 0/4 2/4 4/4
moderate
Kidney, increased yellow pigment depositipivi 0/4 0/4 0/4 0/4 4/4
in proximal tubules
F 0/4 0/4 0/4 1/4 1/4
Spleen, increased haemosiderin M 0/4 1/4 1/4 0/4 2/4
F 0/4 0/4 0/4 1/4 3/4
Bone marrow, hyperplasia — moderate/severe 0/4 0/4 0/4 0/4 4/4
M 0/4 0/4 0/4 1/4 4/4
Bone marrow, increased yellow pigment | M 0/4 0/4 0/4 0/4 4/4
deposition
F 0/4 0/4 0/4 0/4 4/4

In addition to these findings, effects on the liveere observed. Increased liver weights were seen
in males at and above a dietary concentration Of fgm and in females at 50,000 ppm. At the
highest concentration of 50,000 ppm, this increadever weights was accompanied by increased
incidences of hepatocellular fatty vacuolation. Dime-year feeding study in Beagle dogs supports
hence a NOAEL of 100 ppm (equivalent to 3.5 mg/kgdoin males and 3.7 mg/kg bw/d in
females).
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Long-term oral feeding studies were conducted in & and mice.

In a 24 month chronic toxicity study (Esdaile, 183Gdministration of flufenoxuron to Fischer 344
rats at dietary dose levels of 0; 1; 5; 50; 50008,and 50,000 ppm (equivalent to 0.044-0.055,
0.23-0.28, 2.2-2.8, 22-28, 233-301, 2,471-3,206kadpw/d for males and females, respectively)
resulted in decreased body weight gain (up to 148d)slightly higher food consumption in males
and females at 5,000 ppm. A slight anaemia characterized by lovest blood cell counts,
haemoglobin concentrations (both decreased up 83%), hematocrit (up to — 7%) and slightly
increased reticulocyte counts was observed indhmales at the two highest dose levels, early signs
were already observed at 50 ppm but were not ceresidas adverse effect (only decreased
haemoglobin and hematocrit). Similar findings wefleserved in males but generally to a lesser
extent than with females (only decrease of haentagland hematocrit at 50,000 ppm and at 5,000
ppm and above, respectively). Macro- and microgdathoal changes at higher dose levels were
largely related to an age-related pathology. Chargjeclinical chemistry parameters (increased
bilirubin, cholesterol and decreased triglycerides)nsistent over time and between sexes, were
only observed at the two highest dose levels. ee@ spleen weight in males and increased
adrenals weight in females were reported from 5@8. There were no adverse treatment-related
histopathological changes. This study supported @ABRL for chronic toxicity of 500 ppm
(equivalent to a mean daily dose of 22 mg/kg bwnades and 28 mg/kg bw in females) based on
anaemia at the LOAEL of 5000 ppm.

Chronic effects of flufenoxuron could be determireldo from the oncogenicity study in rats
(Esdaile, 1990b). Flufenoxuron administered to f@sc344 rats at dietary dose levels of 0; 500;
5,000 and 50,000 ppm (equivalent to 21.57-25.9%7,.322276.4, 2,289.8-2,900.9 mg/kg bw/d for
males and females, respectively) resulted in @s8tally significant increase in survival of tredt
groups. This was especially obvious at 50,000 ppith wurvival rates at 66% (versus 42% in
control) and 76% (versus 56% in control) in maled &emales, respectively. The higher survival
rate was associated to the slightly to moderatalyel body weights of rats at 5000 ppm. Food
consumption tended to be slightly higher in botkeseat the high dose level. Haematological data
were not provided for red blood parameters likenagiobin, hematocrit or number of red blood
cells. Statistically significant organ weight chasgvere noted: decreased spleen weight (absolute
and relative) in all treated male groups, decre&ghitey weights (absolute and relative) from 5,000
ppm in males and decreased adrenal weights forlésnfm all treated groups for relative weight
and from 5,000 ppm for absolute weight). These ghann organ weights were not accompanied
by any treatment-related histopathological findjinggcept the slight increase of basophilic foci in
liver of high dose males. These changes were teraif questionable toxicological relevance.
Based on increased incidence of basophilic fodhm livers of high dose males and decreasing
female body weight at the two highest doses, thé&RIOfor chronic toxicity was 500 ppm (25.91
mg/kg bw/day) for females and 5,000 ppm (217.5 mdik/day) fo males.
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Chronic effects of flufenoxuron could be determirfiemn the two oncogenicity studies employing
B6C3F1 mice. In the first study (Esdaile, 1990a¢taty administration of flufenoxuron to mice at
dose levels of 0; 500; 5,000 and 50,000 ppm (etprvao 56-73, 559-739, 7,356-7,780 mg/kg
bw/d for males and females, respectively) resuitededuced body weight gain in both sexes at
50,000 ppm (decrease up to 21% in males and 3(&eiales at week 104) and higher mortality in
females at 5000 and 50,000 ppm (up to 25% highem th controls). There were no treatment-
related haematological effects. The liver, stomaaokd spleen were identified as target organs:
higher spleen and liver weights were observed &ah Isexes at the high dose. In addition, hepatic
lesions were observed in the high-dose group (geiaent, pallor, dark areas or foci) associated to
microscopically lesions like increased incidencesiafjle cell necrosis, hepatocellular hypertrophy,
aggregation of Kupffer cells in both sexes andamimation in males. The incidence of these
findings was only statistically significant at 50@ppm except for Kupffer cell aggregates which
were also increased in mid dose females. Like enliver, an aggregation of macrophages was
observed in the spleen of high dose males and é&smk the fore stomach, ulcers were observed in
high dose males, as well as an increased incidehdaeflammation. Based on the increased
mortality and Kupffer cell aggregates observed@®Gppm in females and on the effects in liver,
stomach and spleen in males at 50,000 ppm, the NOAE systemic effects was 500 ppm for
females (73 mg/kg bw/d) and 5000 ppm for males {B§%kg bw/d).

In the second oncogenicity study (Broadmeadow, 1 986enoxuron was administered to B6C3F1
mice at dietary dose levels of 0, 100, 1000 and@Q®,ppm (equivalent to 15.3-17.4, 152-187,
1,592-1,890 mg/kg bw/d in males and females, rdbdy) for up to 2 years. No systemic effect
was observed during this study. Only increase efust distension by a fluid was observed from
1000 ppm. Based on the effects observed on female the NOAEL for females was 100 ppm
(17.4 mg/kg bw/d) whereas it was 10,000 ppm foran#él,592 mg/kg bw/d).

5.5.2 Repeated dose toxicity: inhalation

No data

5.5.3 Repeated dose toxicity: dermal

No data

5.5.4 Other relevant information

The potential neurotoxicity of flufenoxuron was essed in a 28-day oral feed neurotoxicity study
in Wistar rats (Kaspers et al., 2003). Flufenoxun@s administrated in the diet at 0; 1,000; 5,0000
and 20,000 ppm (equivalent to 88-95, 435-475, 11,834 mg/kg bw/d for males and females,
respectively). Only indications of general toxicitsere obtained at dose levels of 5,000 ppm and
20,000 ppm (reduction of body weight in the malpga@19.4% at 5,000 ppm and 16.6% at 20,000
ppm at the end of the study), whereas no signseafatoxicity were detected at any dose level.
Thus, under the conditions of the present studyNGAEL for neurotoxicity was 20,000 ppm in
both sexes (1,775 mg/kg bw/d in males and 1,934grigw/d in females).

5.5.5 Summary and discussion of repeated dose toxicity:

The main effect exerted by flufenoxuron in repeatede toxicity study with rats, mice and dogs is
anaemia, probably haemolytic, which is charactdribg decreases in haemoglobin levels and
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changes in red blood cell parameters with compengdtaematopoiesis, revealed by changes in
bone marrow. This anaemia was particularly obsenvetbgs. Indeed in the 15-week study in dogs,
a decrease in haemoglobin levels was observed madés groups (from 500 ppm) at week 9 but
was confined to the highest dose group after 12ksve€his effect was associated with bone
marrow hyperplasia, reflecting a compensatory respoto the anaemia and with pigment
deposition (probably haemosiderin) in particulatha liver and the bone marrow. Although at 500
ppm, the pigmentation was confined to the lived (l8male and 0/4 males), the incidence of this
effect increased with the dose: 3/4 females andndles at 5,000 ppm and in all animals at 50,000
ppm for pigment deposition in the liver; 3/4 fensabnd 0/4 males at 5,000 ppm and 4/4 males and
3/4 females at 50,000 ppm for pigment depositiorth@ bone marrow. Therefore the pigment
deposition observed at 500 ppm could be considesedprecursor effect.

In addition to anaemia, increase in methaemoglddiels was observed in rats and dogs. Such
change is also reported in literature with acyl aureompounds similar to flufenoxuron.
Nevertheless, in rats, the significance of thiglifig is doubtful due to the use of an unspecific
method of detection (CO-Oxymeter) which could bsoagted with false positive. Furthermore, in
a two-year rat study, methaemoglobin was estimasgdg the specific method of Evelyn and
Malloy as well as the unspecific CO-Oxymeter. Thsults showed that no methaemoglobin was
detected with the specific method whereas similardase in methaemoglobin to that seen in the
28-days and 90-day studies was observed when tkpeaiic method was used. In dogs,
methaemoglobinemia (dose-related) was detectedhby specific method and was therefore
considered as toxicologically significant. This nha appeared at and above 500 ppm (18-21
mg/kg/d) and was associated to sulfhaemoglobinégmtize 15-week study.

Slight effects on the liver were also reportedha 52-week study in dogs (increased liver weights
and fatty vacuolation of hepatocytes at the higtested dose). These findings are also supported
by the results of the long-term toxicity studiesats and mice.

5.5.6 Comparison of the hematological effects with cladgtation criteria

As summarized above at relatively high doses flokemon is inducing haemolytic anaemia;
however detailed comparison with classificationtecrra is needed before classification can be
made.

There are two guidance documents which could hefildeh this comparison:
» Guidance on the Application of Regulation (EC) N&¥2/2008 and
» Hazard classification of chemicals inducing haertiolgnaemia: An EU regulatory
perspective by EU Working Group on Haemolytic An&e(2006).

In order to be classified according to RegulatiB€) No 1272/2008 a substance should cause any
consistent and significant adverse changes in hiadogg (3.9.2.7.3. ¢). According to Guidance on
the Application of Regulation (EC) No 1272/2008 lassification is warranted, if a haemolytic
substance induces one or more of the serious hetithts listed below as examples within the
critical range of doses: either below 10mg/kg/day €ategory 1 or in a range between 10 and
100mg/bw /day for Category 2.
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Examples of effects fulfilling classification criteia for substance inducing haemolytic
anaemia according to Guidance on the Application dRegulation (EC) No 1272/2008

1. Premature deaths in anaemic animals that aremiéd to the first three days of
treatment in the repeated dose study. (Mortalityndudays 0—3 may be relevant for
acute toxicity.)

2. Clinical signs of hypoxia, e.g. cyanosis, dyspn@adlor in anaemic animals that are not
limited to the first three days of treatment in tepeated dose study.

3. Reduction in Hb at20%.

4. Reduction in functional Hb at20% due to a combination of Hb reduction and MetHb
increase.

5. Haemoglobinuria that is not limited to the firstad days of treatment in the repeated
dose study in combination with other changes irtdigasignificant haemolytic anaemia
(e.g. a reduction in Hb at10%).

6. Multifocal or diffuse fibrosis in the spleen, liver kidney.

7. Tubular nephrosis, severe fatty change in the liver

8. Haemosiderinuria supported by relevant histopathioss findings in the kidney in
combination with other changes indicating significhaemolytic anaemia (e.g.
reduction in Hb at10%)

9. Marked increase of haemosiderosis in the spleesr, ¢ir kidney in combination with
other changes indicating significant haemolyticeania (e.g. a reduction in Hb at
>10%) in a 28 day study.

10. Significant increase in haemosiderosis in the splieer or kidney in combination with
microscopic effects like necrosis, fibrosis or loosis.

The guidance developed for classification of sulxsta inducing haemolytic anaemia within DSD
framework is provided in the publication of Muller al. (2006) entitled: “ Hazard classification of
chemicals inducing haemolytic anaemia: An EU reguiaperspective. Regulatory Toxicology and
Pharmacology, 2006, 54, 3, pp 229-241. The criiar@SD are similar to these in CLP Regulation,
however the major criterion for haemolytic anaetma changed from “Any consistent changes in
haematology, which indicate severe organ dysfunttio DSD to “Any consistent and significant
adverse changes in haematology” in CLP. This atéi that less adverse effects are considered for
classification according to CLP.

The interpretation for classification requires asessment of all individual hematological effeds a
well as totality of findings, to judge whether thegnstitute an adaptive response or an adverse
toxicologically significant effect. It should be teal that as defined in point 3.9.2.8.1. of Annex |
the Regulation (EC) No 1272/2008 there are soragmificant hematological effects in humans
and/or animals that do not justify classificati®uch effects include, but are not limited to:

- small changes in clinical biochemistry, haemaiglmr urinalysis parameters and/or

transient effects, when such changes or effectsotu@oubtful or minimal toxicological

importance;
The following example of such effects not warragtotassification is listed:

- Significant decrease in Hb without any othgngicant indicators of haemolytic
anaemia.
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Comparison of effects observed in the existing stigk with classification criteria

Study of Esdaile (1986a).

Flufenoxuron was administrated for 28 days throtigh diet to five groups of 7 males and 7
females Fischer 344 rats at dietary concentrat@n$0, 500, 5000, 10,000 and 50,000 ppm
(equivalent to 4.8-5.3; 49-53; 475-534; 997-1,08147-5,432 mg/kg bw/d in males and females);
concurrently, control groups (14 males and 14 fesjalvere fed with basal diet.

Flufenoxuron did not produce any consistent andisagnt adverse changes in haematology.
Conclusion: The haematological effects do not n&é®? and DSD classification criteria for agents
inducing haemolytic anaemia.

Study of Esdaile (1991a).

Flufenoxuron was administrated for 28 days throtigh diet to five groups of 7 males and 7
females B6C3F1 mice at dietary concentrations of ®00, 5000, 10,000 and 50,000 ppm
(equivalent to 10.5-14.0; 110-142; 1,091-1,35342;2,811; 9,820-12,157 mg/kg bw/d in males
and females); concurrently, control groups (14 maled 14 females) were fed with basal diet.
Flufenoxuron did not produce any consistent andisagnt adverse changes in haematology.
Conclusion: The haematological effects do not n&é®? and DSD classification criteria for agents
inducing haemolytic anaemia.

Study of Esdaile (1987)

Flufenoxuron was administrated for 90 days thougbkt diet to five groups of 10 males and 10

females Fischer 344 rats, at dietary concentratdris), 500, 5000, 10,000 and 50,000 ppm (3.5-
4.1; 35-41; 351-399; 689-820; 3,637-4,151 mg/kgdown’ males and females; concurrently, a

control group of 20 males and 20 females was fe¢l basal diet.

Results: The animals showed slight anaemia in fesnfbm 500 ppm, as evidenced by significant

decreases in haemoglobin (dose-related; reductsa than 10%) and changes in erythrocyte
parameters in association with evidence of compgensdaematopoiesis (increased reticulocyte

counts, decreases in myeloid:erythroid ratios)rdases in spleen weights of females at 5,000 ppm
and higher dietary concentrations were consideoelet related to the hematological effects of

flufenoxuron. No signs of anaemia were seen in saddthough evidence of compensatory

hematopoiesis (decreased myeloid:erythroid rat@g wbserved at the highest dose level of 50,000
ppm. A small but statistically significant increasemethaemoglobin at all dose levels was detected
with the unspecific CO-Oxymeter method but couldcbhesidered as a false-positive value (see
same results in the 28-day toxicity study in rat).

Conclusion: Flufenoxuron did not produce any cdesis and significant adverse changes in

haematology at the dose levels below 351-399mgikfgldoy. The haematological effects do not

meet CLP and DSD classification criteria for agentkicing haemolytic anaemia.

Study of Esdaile (1988).

Flufenoxuron was administrated for 90 days throtigh diet to five groups of 10 males and 10
females B6C3F1 mice at dietary concentrations ofS8@, 5000, 10,000 and 50,000 ppm (10-12;
103-124; 1,069-1,247; 2,139-2,482; 11,071-12,619/kqhgbw/d in males and females);
concurrently, a control group of 20 males and 20des was fed with basal diet.

Results: A mild anaemia, as evidenced by significdecreases in haemoglobin (< 10 %) and
decreases in erythrocyte parameters at high dest fler males and increases in serum bilirubin
from 500 ppm (for both sexes), was also noted. Lweights adjusted for terminal body weights
were marginally increased over control values,iritig statistical significance in both sexes at 500
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ppm and higher dose levels (by up to 8%). Howeitecan be noted that there is a lack of a
convincing dose-response relationship.

Conclusions: The haematological effects do not ree&t and DSD classification criteria for agents
inducing haemolytic anaemia.

Study of Esdaile (1990a)

In a 24 month chronic toxicity study flufenoxuradministered to Fischer 344 rats at dietary dose
levels of 0; 1; 5; 50; 500; 5,000 and 50,000 ppquiealent to 0.044-0.055, 0.23-0.28, 2.2-2.8, 22-
28, 233-301, 2,471-3,206 mg/kg bw/d for males amddies, respectively) induced a slight anaemia
characterized by lower red blood cell counts, hagaimn concentrations (both decreased up to — 8
%), hematocrit (up to — 7%) and slightly increaseticulocyte counts in the females at the two
highest dose levels (233-301, 2,471-3,206 mg/kglpwSimilar findings were observed in males
but generally to a lesser extent than with femébedy decrease of haemoglobin and hematocrit at
50,000 ppm and at 5,000 ppm and above, respedtivdbcro- and micropathological changes at
higher dose levels were largely related to an atpad pathology. Changes of clinical chemistry
parameters (increased bilirubin, cholesterol ancredesed triglycerid), consistent over time and
between sexes, were only observed at the two Higlose levels. Decreased spleen weight in males
and increased adrenals weight in females were tegppdrom 5,000 ppm. There were no adverse
treatment-related histopathological changes.

Conclusions: The haematological effects do not ree€t and DSD classification criteria for agents
inducing haemolytic anaemia.

Study of Greenough ( 1987)

Flufenoxuron was administrated for 15 weeks thhotlge diet to three groups of 4 males and 4
females Beagle dogs at dietary concentrations 6f 5000 and 50,000 ppm (18-21; 163-182;
1,961-2,039 mg/kg bw/d in males and females); coeatly, a control group of 4 males and 4
females received basal diet.

Results: Flufenoxuron-related minor anaemia wasaegp in all treated groups, as revealed by
changes in haemoglobin levels (reduction ca. 14o-Ivall group in week 9; 13-14% reduction in
weeks 12 and 15 only in a groups exposed at ca2@®@ bw/day and only in males, but not in
females. Hematocrit was reduced by approximately 1&nd the percentage of reticulocytes
increased by 40-100% in males in all exposed giaftgr 9 weeks of exposure, but not after 15
weeks of exposure.

Signs of liver haemosiderosis (increased Kupffdl pgmentation ) without other microscopic
effects like necrosis, fibrosis or cirrhosis wergserved in animals exposed at 163-182 mg/kg
bw/day or higher and signs of haemosiderosis ¥ B@ales in the 1,961-2,039 mg/kg bw/d were
observed. In the 3 out of 4 males and in 2 out f@ales of the group exposed at 18-21mg/kg/day
compensatory hyperplasia in bone marrow was fowmtthout other haematological effects on 15
week of exposure.

Conclusions: The haematological effects do not ree€t and DSD classification criteria for agents
inducing haemolytic anaemia.

Study of Goburdhun (1988)

It is the 52-week dietary toxicity study conductedBeagle dogs (groups of 4 males and 4
females), at dietary concentrations of 10, 100, &A6 50,000 ppm (0.37-0.39; 3.5-3.7; 19-20;
2018-1879 mg/kg bw/d in males and females); coeatly, a control group was fed with basal
diet.

Results: No treatment-related effect on body wemhfood consumption was reported. A mild
anaemia revealed by changes in haemoglobin lesél¢tion of HB of 16% atsweek and of 13%
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at week 52), and by slight changes in erythrocpm@ameters appeared in both sexes at 50,000
ppm (2018-1879mg/kg bw/day) (Table 10). Plateletnts were statistically significantly increased
in males at 2018-1879mg/kg bw/day from week 13 an800 ppm (19-20 mg/kg bw/day) from
week 27. Methaemoglobin were increased over cofgxals at 50,000 ppm in both sexes at most
time points of investigation, however a functioreduction of haemoglobin level assessed as a sum
of Hb reduction and methaemoglobin level did nateeded 20%.

The histopathological changes in liver, spleenn&idand bone marrow presented in table 11
approaching a level of severity warranting clasatfon occurred in animals exposed at 2018-
1879mg/kg bw/day. At the highest dose level of 208839mg/kg bw/day, the increase in liver
weights was accompanied by increased incidencegpditocellular fatty vacuolation. In the lower
dose of 19-20 mg/kg bw/day the increased Kupffdrgigmentation of slight or moderate degree
in 6 out of 8 animals, increased yellow pigmenpastion in proximal tubules in kidney in 1 out
of 8 dogs, increased haemosiderin in spleen and bwarrow hyperplasia of 1 out of 8 dogs were
observed. Those haematological effects althougimtipg out the haemolytic properties of
flufenoxuron did not reached sufficient severitynbeet classification criteria such as: significant
increase in haemosiderosis in the spleen, livetidmey in combination with microscopic effects
like necrosis, fibrosis or cirrhosis, multifocal diffuse fibrosis in the spleen, liver or kidney,
tubular nephrosis, severe fatty change in the .liVae slight histopathological changes in animals
exposed for 52 weeks to flufenoxuron at dose 02Q9ng/kg bw/day were not accompanied by a
reduction in haemoglobin level in blood of theserals. The severity of histopathological changes
in liver, spleen, kidney and bone marrow of dogpomed to flufenoxuron at the dose ca.
2000mg/kg bw/day for 15 weeks and 52 weeks wemgemeral similar, indicating that substantial
prolongation of exposure did not resulted in pregi@n of histopathological alterations and did not
produced in any animal necrotic and fibrotic chanigekidneys, liver or spleen.

Conclusion

The studies on rats, mice and dogs demonstratedigifi@noxuron has the haemolytic properties
leading to reduction of haemoglobin level and omber of erythrocytes, increase in number of
reticulocytes, hyperplasia in bone marrow, signkagmosiderosis in liver, spleen or kidneys. The
degree of severity of these changes do not reaeh ¢é severity of haematological effects required
for classification into category of specific targegan toxicity in repeated exposure within CLP
regulation or into classification of R48 for haegtim anaemia in DSD classification system. In
addition these haematological effects were maiblyeoved at dose levels higher than the guidance
values indicated in both classification system.

5.6 Mutagenicity

5.6.1 /nvitro

In the first bacterial mutation assay provided @® and Wiggins 1986), flufenoxuron did not
induce reverse gene mutation on the tested stwathametabolic activation and on TA1535 and E.
coli WP2 uvrA pKM101 without metabolic activatioRor the remaining 4 strains without S-9 mix,
the test was not accepted due to invalid positva&rols, for TA 1537, TA 1538, TA 98 and TA
100 (benzo(a)pyrene and neutral red are indireitgamutagens).

In a second Ames test (Engelhardt and Leibold, p0@ibreverse gene mutation was induced in the
selected bacterial tested strair®s typhimurium TA 100, TA 1535, TA 1537,TA 98 anH. coli
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WP2 uvrA) at concentrations up to 5,000 pg/platdenstandard plate test and up to 2,500 pg/plate
in the pre-incubation assay. This result is alsofiomed in a third Ames test (Sokolowski, 2007)
where no increase in revertant colony numbers gftasted straing typhimurium TA 100, TA
1535, TA 1537, TA98 anc. coli WP2 uvrA) was observed up to 5,000 pg/plate in the
incorporation and pre-incubation tests, with anthaut metabolic activation.

Flufenoxuron did not lead to any increase in the od mitotic gene conversion, with and without
metabolic activation, in &ccharomyces gene conversion assay (Brooks and Wiggins 1986).

A positive response (not dose-dependent) was notdte chromosomal aberration test with CHO
cells in the presence of an exogenous metabolicaticin system. This response was not expressed
in the absence of S-9 mix (Meyer 1987). The positesponse with S-9 mix was no more observed
when conducting another test with CHO cells in pinesence of physiological concentrations of
glutathione, a peptide naturally present in mamamalissues (Meyer 1988). It has been reported in
the literaturé that S-9 metabolic activation, used for improvthg detection of potential positive
effects, often does not contain adequate cofaéboractivating a specific detoxifying mechanisms
and therefore does not thoroughly mimic what realppensn vivo. These results suggest that a
reactive metabolic intermediate could be gener&imu flufenoxuron in the presence of S9-mix
and is clastogenic to CHO cells. This putative felite is probably subject to detoxification by
glutathione at a concentration of 5 mM, under tkgeeimental conditions. Nevertheless, the choice
of the concentration used in this latter test (80ml) was not sufficiently justified (no data on
solubility in the test, concentration lower tharttlis recommended in the OECD guidelines, no
marked cytotoxicity in the main test).

No potential for clastogenicity was observed in twtberin vitro chromosomal aberration assays
using either rat liver cells (Meyer 1988) or huntgmphocytes (McEnaney 1992). Nevertheless, in
these assays, the maximal tested concentratiore megrjustified: the highest tested dose is lower
than the limit dose recommended by the OECD guwdeln the absence of overt cytotoxicity

(reduction of mitotic index lower than 50 %).

Flufenoxuron is also negative for inducing gene atiahs in ann vitro mammalian cell HGPRT
gene mutation test in Chinese hamster V79 cellaréChnd Wiggins 1986) but the choice of the
maximal tested dose is not justified in the presemicmetabolic activation since the reduction of
cloning efficiency is lower than 50 %. In anotheECD 476 gene mutation test (Wollny, 2007),
flufenoxuron was confirmed to be not mutagenic iRO\tells. Even if the cytotoxicity was not
sufficient in presence of S9-mix, the material wested up to precipitating concentrations.

1 Ashby, J.: "The Unique Role of Rodents in the Detectif Possible Human Carcinogens and Mutagens”, thnt®es. 115117-
123, (1983); Galloway, S. M.: "Chromosome Aberrasidnduced In Vitro: Mechanisms, Delayed Expressiand Intriguing
Questions", Environ. Mol. Mutagen. 23/24-53 (1994).
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Table 12: Summary aoh vitro studies

Test system | Organism/ Concentrations Result Remark Reference
Method strain(s) tested
Guideline *S9 | -89
-1+ | +H-1+
OECD 471 |Bacterial mutatior) 31.25 - 4,000 pg/p| _ | No cytotoxicity was observed in| Brooks and
assay ate (standard plate] any of the test strains exposed layiggins 1986
S typhimurium test) equal to 0.01, the test COT“F’OU”‘?' up to 4’00.0
TA98, TA100, 01, 05, 10, 5.0 ug/plate with or without S9 mix.
TAL535, TA1537) mg/ml A fine suspension in the top agar

TA1538;

E. coli WP2 uvrA
pKM101

was observed at a dose of 31.2
ug/plate. Lumps of precipitate a
1,000 and 4,00Qg/plate were
noted. At 4,00Qug/plate, the pH
of the medium was slightly
increased from pH 7.31 to pH
7.39.

Positive controls, without S-9 m
are invalid for TA 1537, 1538, 9
and 100.

(00

EEC 2000/32

Bacterial mutatior

20 - 5,000 pg/plate

Weak cytotoxicity at

Engelhardt G.

B.13/B.14; |assay (standard plate tes > 2500 pg/plate Leibold E.,
OECD 471, S typh| murium ) and 4 - 2,500 2005
EPA/OPPTS| TA 100, TA 1535, Hg/plate (pre-
870.5100 TA 1537, and incubation assay)
Key study |TA 98;
E. coli WP2 uvrA
OECD 471 |Bacterial mutation) 3-5000 pg/plate - - | Precipitation observed from 333 Sokolowski,
assay (incorporation and pa/plate. 2007
S typhimurium | Pre-incubation Toxicity occurred in the first
TA 100, TA 1535, tests) experiment without metabolic
TA 1537, and activation only in TA1535 at
TA 98; 1000 and 5000 pg/plate, in
E. coli WP2 uvrA TA1537 at 2500 pg/plate and in
TA98 at 1000-5000 pg/plate.
OECD 481 | Saccharomyces 0.01; 0.1; 0.25; 0.5 _ _ | No cytotoxicity observed Brooks and
cerevisiae, JD1 and 1.0 mg/ml Wiggins 1986

strain
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Test system | Organism/ Concentrations Result Remark Reference
Method strain(s) tested
Guideline *S9 | -S9
+-1+ | +-1+
OECD 473 |Invitro Up to 250ug/mi + - | Cytotoxicity assays: Meyer 1987
mammalian without S-9 and Cell confluency was reduced by,
chromosome 300pg/ml with S-9 about 50% between 150 and 2qdvieyer 1991b
aberration test | mix for the pg/ml with S9-mix and at 150
Chinese Hamster| Cytotoxicity pg/ml without S9-mix. Total cell
Ovary (CHO) studies. counts were reduced by about
(CHO-K1) cells 50% at 150ug/ml with and
15, 75 and 150 without S9-mix.
pg/ml for Nevertheless, in the main test,
chromosome assay, cells treated with flufenoxuron
with and without presented a mitotic index highe
S9-mix than control without S9-mix and
up to 24% lower with S9-mix.
The chromosome damage was
observed at all concentrations
with S-9 mix , but was not dose
dependent.
Detailed results of this study is
given in table 13
OECD 473 |Invitro 150 pg/ml - n.a. | Atthe concentration tested the | Meyer 1988
chromosome mitotic index was reduced by
aberration assay about 27% Meyer 1991
with glutathione In vitro clastogenicity of
(GSH) flufenoxuron observed in CHO
CHO cell cells in the presence of S-9 mix
was completely abolished when
glutathione was added to the
culture medium at physiological
concentrations.
As far as only one concentratior|
was tested, this study is only
considered as supportive about
the cytogenicity of a flufenoxuron
metabolite and the mechanism
involved.
Detailed results of this study is
given in tables 13A
OECD 473 |Invitro 45; 225 and _ _ | In a cytotoxicity assay, total cell Meyer 1988
mammalian 450ug/ml in the counts were reduced to 45.9 and
chromosome absence of 61.7% of the solvent control Meyer 1991
aberration test metabolic value at the highest tested dose
Rat liver (RL4) activation, and 16; (i.e. 450 pug/ml without S9 and
cells 80 and 160 pg/ml 160 pg/ml with S9, respectively).
in the presence of In the mutagenicity experiment,
metabolic the evaluation of mitotic indices
activation. at the 24-hour sampling time
revealed a slight reduction at the
highest tested dose level (appragx.
-30% without S-9 and -10% with
S-9 mix).
OECD 473 |Invitro 3.164 — 16Qug/ml Limited precipitation, which McEnaney
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Test system | Organism/ Concentrations Result Remark Reference
Method strain(s tested
Guideline © *+S9 | -89
+-1+ | +-1+
mammalian (solubility limit in redissolved on agitation of the | 1992
chromosome culture medium) cultures, was observed at the tgp
aberration assay 3 doses, indicating that a
Peripheral human concentration close to the limit of
lymphocytes solubility had been achieved.
At the highest tested dose, a
reduction of mitotic indices of 0
to 9% (with S9-mix) and 25 to
42% (without S9-mix) was
observed, depending on duration
of exposure and post-exposure,
OECD 476 |Invitro 50; 150; 450; 900 | _ | In the cytotoxicity test, cloning | Clare and
mammalian cell | and 1,35Qug/ml efficiency at 1,00qug/ml was | Wiggins 1986
HGPRT gene | with S-9 and 50; reduced to 19% with metabolic
mutation test 150; 450 and 1,35 activation and to 48% without | Brooks 1991
Chinese hamster | pg/ml without S-9 metabolic activation.
V79 cells In the main test, the cloning
efficiency at the highest tested
dose was reduced by 18 %
without metabolic activation and
by 6 % with metabolic activatior].
OECD 476 |Invitro 6.3-1,600 pg/ml - - | Precipitation occurred from 50 Wollny, 2007
mammalian cell pg/ml without S9 mix and from
HGPRT gene 100 pg/ml with S9 mix.
mutation test Toxicity higher than 50 % was
Chinese hamster observed at 12.5 pug/ml and abgve
V79 cells in the first experiment (4hr
treatment) only without S9 mix.

Flufenoxuron did not inducin vitro structural chromosome aberrations in Chinese Han@vary
cells at the investigated concentrations withol® 8ix (Meyer, 1988;Meyer, 1991), however
significant increases in frequency of gaps wereeplesl at all concentration with S-9 mix. The
increases were not dose-dependent (Tablel3). Sheehosen highest concentration was not
validated: insufficient toxicity, no precipitatiobelow 5mg/ml) the definite conclusion cannot be

drawn.

Table 13:Methaphase chromosome analysis of CHO cells withowith S-9 mix, harvested at 24h

Numerlpal Structural abberations
abberationg
Dose Including gaps Excluding gaps
Group level M % Cells with Mean no. Cells with Mean no.
[ng/ml] polyploid aberrations of aberrations of
cells . aberrationg . aberrations
No. % percell | No. % per cell
Without S-9 mix
untreated | 0 | 0013 30 | 9| 31 0034 o op  o0.00p
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DMSO 0 0.015 4.7 7 2.4 0.028 1 0.3 0.003
15 0.019 8.7 6 2.2 0.023 1 0.4 0.004
Flufenoxuron 75 0.026 10.3 6 2.2 0.022 0 0.d 0.000
150 0.025 5.0 4 1.4 0.014 0 0.G 0.000
MMS 60 0.037 2.3 92 31.4 0.573 88 30.0 0.532
With S-9 mix
untreated 0 0.047 6.3 3 1.3 0.011 0 00 0.00p
DMSO 0 0.052 8.7 16 5.8 0.066 6 2.2 0.022
15 0.052 8.7 38 13.9 0.157 20 7.3 0.077
Flufenoxuron 75 0.038 3.8 59 23.6 0.352 39 15.6 0.180
150 0.032 6.7 43 15.4 0.207 21 7.5 0.096
CP 100 0.010 2.7 64 59.3 1.111 59 54.6 0.954

MI Mitotic Index
CP Cyclophosphamide

In the follow up study (Meyer, 1988;Meyer, 1991¢ #ffect of glutathione on clastogenic effect of
flufenoxuron was tested (table 13A).

Table 13A:Methaphase chromosome analysis of CHO cells afteexposure and harvest after 24 hours in
the presence of S-9 mix with or without Glutathi¢@SH) supplementation.

Numerl_cal Structural abberations
abberations
Dose Including gaps Excluding gaps
Group level Mi % Cells with Mean no. Cells with Mean no.
[ng/mli] polyploid aberrations of aberrations of
cells . aberrationg . aberrations
No. % per cell No. % per cell
Buffer 0 0.06 1.33 9 3.04 0.031 2 0.68 0.007
GSH 0 0.07 0.00 5 1.67 0.017 0 0.00 0.00(
Flufenoxuron
without 150 0.04 1.90 51 | 19.77 0.302 35 13.57 0.171
buffer
Flufenoxuron| 1o | g o5 0.46 40 | 1852 | 0.310 28 | 12.96 | 0.204
with buffer
Flufenoxuron 4
+ GSH 150 0.05 1.33 8 2.70 0.027 1 0.34 0.003
CP 100 0.05 0.67 52 | 17.45 0.201 31 10.40 0.114

Buffer: phosphate buffer plus DMSO in culture medju
GSH: 5mM GSH plus “Buffer” in culture medium

MI Mitotic Index

CP Cyclophosphamide

The results of this study suggest that flufenoxusoclastogenic to CHO cells in the presence of S-
9 mix activation. Glutathione at the concentratmn5mM displays a scavenger effect on this
clastogenic potential. This is only supportive stathd no reference is given for the physiological
glutathione concentration.
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56.2 /nvivo

Flufenoxuron did not induce chromosomal damaggivo in the rat bone marrow chromosomal
aberration assay (Allen et al. 1986) at 4,000 mdplkg Nevertheless some deviations from OECD
475 were present such as the low number of analyadld per rats (half of the OECD
recommendation) and the absence of data on mitatices or cell ploidy.

In a more recent chromosome aberration assay ie bmarrow cells of rat with flufenoxuron at
doses of 500, 1000 and 2000mg.kg bw/day (HonaR@07) , no significant increase of aberration
frequency was observed 24 hours after a single adalinistration of flufenoxuron up to 2000
mg/kg bw in rats. In animals examined 48 hoursraftbninistration of flufenoxuron at the dose of
2000mh/kg bw/ day the percentage of aberrant ¢etitiding gaps and all other aberrations
excluding gaps did not differ significantly from ethcontrol group (table 14A and 14B).
Nevertheless, the results in the 48 hour high dpsep showed 2 exchanges and one multiple
aberrations (not significant), considered as extélgmare events (Table 14B). In the additional
report prepared in the context of possible inclusb flufenoxuron as active substance in Annex |
of Council Directive 91/414/ECCC (Flufenoxuron, BQ)1hese rare aberrations were considered as
relevant to the treatment and interpreted that efonide conclusion on the clastogenic potential is
available with this assay.

Table 14A Aberrant cells and mitotic index

Experimental Group No. | Dose Hours post| No. cells Percent aberrant cells | Mean
Group 'EZte)le;zalIZ%) mg/kg bw | dosing scored Incl. gaps | Excl. gaps mgggc
Corn oll 1 24 1000 15 14 7.24
flufenoxuron 2 500 24 1000 0.5 0.5 5.98
3 1000 24 1000 0.4 0.4 6.70
4 2000 24 1000 0.4 0.4 6.38
5 48 1000 0.8 0.8 6.97
Cyclophosphamide 6 15 24 950 17.4 17.4 3.75

Table 14B Analysis of aberration types

Group no.|Gap Iso-Gap | Break Iso-break fragmém)- deletion | Multiple  |exchange| Chrom.
fragmen aberratiofi disintegratiof
1 1 0 8 1 3 3 0 0 0 0
2 0 0 3 0 1 1 0 0 0 0
3 0 0 2 0 2 0 0 0 0 0
4 1 0 2 0 1 1 0 0 0 0
5 1 0 4 0 1 0 0 1 2 0
6 1 0 85 2 22 8 3 57 232 1

a — more than 5 aberrations excluding gaps in efipaxchanges only were recorded separately
b - pulverisation

Flufenoxuron was not genotoxic in the mouse micatews assay (Nishitomi 1993) up to 2,000
mg/kg bw (by IP route).

Although there was no evidence that the target cedire exposed in these studies (no decrease in
the PCE/PCE + NCE ratio or no decrease in the mitoidex), the kinetic data show that
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flufenoxuron was well distributed in carcass andamis, including the bone marrow and the liver

(Hawkins, 1992). These results were therefore camed as valid.

Flufenoxuron also did not induce unscheduled DNAtIsgsis in rat hepatocytes followimg vivo
administration by gavage up to 1,500 mg/kg bw (Q&fd991).

Table 15: Summary oh vivo studies

Type of test | Species Frequency [Sampling |Dose |Results Remarks Reference
Method/ Strain of times levels
Guideline Sex application
no/group
Invivo Rat One 6,24 and |4000 [negative at The dose of 4,000 mg/kg [ Allen et al.
Chromosom| Sprague | application in| 48 hours | mg/kg |6, 24 and | bw was the limit dose 1986
e Aberration| Dawley corn oil by 48 hours | based on solubility in corr
Assay 5M/5F per | gavage oil and on a preliminary | pjlen et al.
Bone dose and MTD test. 1991
marrow cells| sampling No mortalities were
time observed in a dose-range|
OECD 475, finding test at doses up to Allen 1997
EEC 79/831 4,000 mg/kg bw. Only
Part B clinical signs (piloerection
and hunched posture) wefe
noted.
No data on mitotic indiceg.
Number of analysed cells
per rats was half the
OECD recommendation
Invivo Rat Wistar | One 24 (all 500, |No The dose was chosen baseétbnarvar,
Chromosom| 1o/sex for | application in| doses) and | 1000, | significant | on preliminary acute 2007
e Aberration| o highest| corn oil by |48 hours | 2000 |increase in studies (clinical signs, no
Assay dose gavage (only for mg/kg | aberration| mortality at 2000 mg/kg
Bone 6/sex for 2000 mg/kg| bw rates bw).
marrow cells| the other bw) No decrease in mitotic
OECD 475 doses index.
Invivo Mice Two 24 hours |500; [negative afIn a dose-finding test, no | Nishitomi
Micronucleu | ICR applications | after 1,000 |24 hours |dead animals were 1993
s Assay in IP (in olive [application | and observed after 2
bone oil) 24 hours 2,000 applications IP of 2000
marrow apart mg/kg mg/kg bw. In the main test,
Polychromat bw no mortalities or clinical
ic effects were recorded.
erythrocytes No statistically significant
JMHW decreases in polychromatic
(1989) to normochromatic
OECD 474 erythrocyte ratios were
noted for any groups tested
with flufenoxuron.
Invivo/in |Rat One 4 hours 188- | negative at The top dose was based p@ifone 1991
vitro UDS | Fisher 344 | application in 1500 |4 hours | ability to prepare a
Assay corn oil by mg/kg suspension and on the oral
Primary gavage LDsp in F344 rat > 3000
hepatocytes mg/kg bw (in DMSO)
OECD 486
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Conclusion of genotoxicity assays:

Flufenoxuron did not induce gene mutationsiitro in Ames tests and in HGPRT gene mutation
tests in mammalian cells.

No chromosomal aberrations were observedvitro in rat liver cells and peripheral human
lymphocytes. Nevertheless, the tested concentsata@re not validated by a sufficient cytotoxicity
and were below the maximum dose recommended I@E@D guidelines.

In vitro studies with CHO cells suggest that in the presenficS-9 mix activation, a reactive
metabolic intermediate, clastogenic to CHO celsgenerated. When glutathione was added, the
positive response with S-9 mix was no more obsemddHO cells. Nevertheless, the tested dose
was not sufficiently cytotoxic to valid this testniormed with glutathione.

Flufenoxuron did not induce chromosomal damaygeivo in two rat bone marrow chromosomal
aberration assays. In the latter test, one mulaplerration and two exchanges were only observed
in the 48-hour (top dose) group and the overallsce#mained unaltered when compared with
solvent controls. Therefore, despite the fact thase findings are considered as extremely raee, th
toxicological significance of the low incidencetbEse aberrations is questionable.

The lack of any genotoxic effects followimng vivo exposure to flufenoxuron is also confirmed in a
mouse bone marrow micronucleus assay and in @no/in vitro UDS test, in rat liver cells.

In conclusion, the negative results obtaimedivo should override the positive response noted in
the in vitro chromosomal aberration assay in CHO cells. Heflaggnoxuron is considered not
genotoxic and no classification for this endpogwarranted.

5.7 Carcinogenicity

Flufenoxuron was administered to Fischer 344 ra@ carcinogenicity study at dietary dose levels
of 0; 500; 5,000 and 50,000 ppm (equivalent to 2-25.91, 217.5-276.4, 2,289.8-2,900.9 mg/kg

bw/d for males and females, respectively) (Esddi@90b). No treatment-related effect on the

incidence of non-neoplastic lesions was observedreated males or females. There was no
evidence for an oncogenic effect of flufenoxurorrats at dose levels up to 50,000 ppm. On the
contrary, there was a significant decrease of plelgprimary benign tumors in males and females
and of malignant primary tumors in males at 50,0001. In absence of any treatment-related
changes in the incidence of neoplastic findings, MOEL for oncogenicity was 50,000 ppm, the

highest concentration tested, which is equivalerd mean daily dose of about 2,290 mg/kg bw in
males and 2,900 mg/kg bw in females.

The oncogenic effect of flufenoxuron in mice wasgestigated in two separate studies employing
B3C6F1 mice. In the first study (Esdaile, 1990agtaly administration of flufenoxuron to mice

was at dose levels of 0; 500; 5,000 and 50,000 fguomivalent to 56-73, 559-739, 7,356-7,780
mg/kg bw/d for males and females, respectivelye Tombined incidence of benign and malignant
hepatocellular tumors (adenomas and carcinomas)ceagarable between treated and control
groups. An increased incidence of hepatocellulacicamas was observed in all treated male
groups (up to 38 %) and in low dose females (18%is increase of hepatocellular carcinomas was
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paralleled by a decrease of hepatocellular adenonmasincidence of hepatocellular carcinomas in
treated groups was within the US National Toxicgl®jogram (NTP) historical control range (8 to
46% with a mean of 22.3%) for this type of tumorendas the incidence in control males (6%) was
below the historical control range. Furthermore,ciear dose-response was observed. For female
mice, a statistically significant increase in theidence of vascular tumors was observed at 50,000
ppm, only. This increase reflected an increaséeninnicidence of haemangiosarcomas in the spleen
(14 % vs 0% in the control females). There werdraatment-related increases in the incidence of
vascular tumors, either haemangiomas, hemangiasas;or combined, at any other site in female
mice. The 50,000 ppm treatment level (equivaleri,856-7,780 mg/kg bw/d), which is about 7.5-
fold higher than the limit dose recommended foroar toxicity test in the OECD guidelines
(1000 mg/kg bw/day), elicited both excessive hegeltolar toxicity (such as single cell necrosis,
hepatocellular hypertrophy and aggregation of Keipéells) and body weight depression (decrease
up to 21% in males and 30% in females at week a@d)thus exceeded the maximum tolerated
dose for flufenoxuron. In male mice, no statisticaignificant increased incidence of vascular
tumors was observed at any treatment level. Defipét¢oxic context where haemangiosarcoma in
the spleen was observed in female mice, a NOAElofmogenic activity is set for females: 5000
ppm, equivalent to a mean daily dose of 739 mgikéday. For males, a NOAEL at 50,000 ppm
equivalent to 7,356 mg/kg bw/day was derived, despguivocal nature of the hepatocellular
carcinoma.

Table 16: Incidence of hepatocellular carcinomas ahhemangiosarcomas in the spleen

Sex Males Females

Doses 0 500 5,000 50,000 O 500 5,000 50,000
Hepatocellular carcinoma 3/50 19/50 15/50 15/50 | 3/50 | 9/50 | 7/50 | 5/50
Splenic hemangiosarcoma 4/50  3/50 0/50 3/50 0/50/50 1| 1/50 | 7/50

In the second mouse oncogenicity study (Broadmead®@6), flufenoxuron was administered at
dietary dose levels of 0, 100, 1,000 and 10,000 fgmmivalent to 15.3-17.4, 152-187, 1,592-1,890
mg/kg bw/d in males and females, respectively)2fgears. This second mouse oncogenicity study
in B3C6F1 mice did not reveal any carcinogenic podé of flufenoxuron at dose levels up to
1,592-1,890 mg/kg bw/d. The incidence of hepatatailadenomas and carcinomas in mice was
comparable to the control incidence. Moreover,dberall incidence of hepatocellular tumors was
well within the historical control range and thusdicating that the increased incidence of
hepatocellular carcinoma in the treated male groopserved in the first study was purely
incidental. Likewise, in this second oncogenicitydy, there was no increase in the number of
splenic vascular tumors in female and male micéhathigh dose level of 10,000 ppm (1,592-
1,890 mg/kg bw/day). The highest dietary conceianatised, 10,000 ppm equivalent to 1,592 and
1,890 mg/kg/day for males and females, respectivelggs considered to be the NOAEL for
oncogenicity in the mice.

It should be noted that the increased liver tumiocidences (without clear dose response) did occur
in a specific strain of mice (B6C3F1). According Guidance on the Application of Regulation
(EC) No 1272/2008, this strain of mice is knownhive a very high spontaneous liver tumour
incidence. In such a strain the tumour incidencinéntreated group may be significantly above the
concurrent control, but could still be within thisterical incidence range for that tumour type in
that species and therefore may not be providingalbiel evidence of treatment related
carcinogenicity.
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In conclusion, the apparent increase in the inaddesf hepatocellular carcinoma noted in the first
study, is associated with an unusually low incideatthese tumours recorded in the control and is
not considered to be directly related to treatmerhe lowest dose male groups. At the top dose,
the hepatocellular carcinomas were observed imateaic context. This view is supported by the

results of the second carcinogenicity study in BBC&ice which was conducted few years later.
In this study the incidence of hepatocellular aseacand carcinoma as well as the combined
incidence of hepatocellular tumors was comparaldgvéen controls and treated groups. The
increased incidence of vascular tumours in the fiieuse oncogenicity was probably due to the
exaggerated dose, higher than the maximum tolemdbsd (7,780 mg/kg bw/day). Although the

effects could be substance-related, they were wbdaynly at a very high dose in a toxic context

and therefore they are considered insufficientaorant a classification for carcinogenicity.

Table 17: Summary of long-term and carcinogenisitidies
Route | duration of Species dose levels | Results LO(A)EL NO(A)EL Reference
study Strain frequency of
Sex application
no/group
Oral in | 24 months Rat 0; 500; 5,000} No oncogenic |n.a. NOAEL Esdaile 1990
food | Carcinogenicity |Fischer 344 |50,000 ppm | effect oncogenicity:
study M/F (21.57-25.91| 50,000 ppm Basford 1991
S0/sex/group| 217.5-276 4, (equivalent to
2,289.8- 2,290 mg/kg | Berry 1992
2,900.9 bw/day in
mg/kg bw/d) males and
2,900 mg/kg
bw/day in
females).
Oral in | 24 months Mice 0; 500; 5,000} 50,000 ppm: | LOAEL NOAEL Esdaile 1990
food Oncogenicity B6C3F1 50,000 ppm |increased oncogenicity:| oncogenicity:
study M/F (56-73, 559- |incidence of | 50,000 ppm | Males 50000 | Esdaile 1991
60/sex/dose | 739, 7,356- | hepatocellular ppm (7356
7,780 mg/kg | carcinoma in mg/kg bw/day) | Berry 1992
bw/d) treated males
(overall Females: 5000| FiNN 1993
incidence of ppm (739
hepatocellular mg/kg bW/day) Haseman
tumors not 1985
affected,
absence of a
dose-response
relationship);
increased
incidence of
vascular tumors
in high dose
females
Oral in | 24 months Mice 0; 100; 1,000f No oncogenic | n.a. NOAEL Broadmeado
food | Oncogenicity B6C3F1 10,000 ppm | effects oncogenicity | w 1996
study M/F (15.3-17.4, 10,000 ppm
50/sex/dose |152-187, (equivalent to
1,592-1,890 1,592 mg/kg
mg/kg bw/d) bw/day in
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Route | duration of Species dose levels | Results LO(A)EL NO(A)EL Reference
study Strain frequency of

Sex application

no/group
males and
1,890 mg/kg
bw/day in
females)

5.8 Toxicity for reproduction

5.8.1 Effects on fertility

The effects of flufenoxuron on reproductive parareivere investigated in a 2-generation study in
rats (James et al., 1990). In this study, flufemoruwas administrated though the diet to five
groups of Sprague-Dawley rats at dietary conceaatratof 0; 50; 190; 710 or 10,000 ppm (4.3;
16.3; 61.6; 875 mg/kg bw/d) throughout the entitelg (10 weeks prior to a 20-day mating period
until post-weaning period). Due to an increaseddigrece of total litter losses and lower post natal
pup survival at the high dosg, parental animals were mated a second time akew#aning of the
F1a litters, to produce f litters. R, was finally killed at an age of about 14 weekse Haparental
generation was selected from, Bffspring and was mated two times to produggafd F, litters.

On postnatal day 4, all litters were culled to @pper litter.

In parental animals, an increased incidence ofesi@pwas observed foroFand Fy top dose
females. An increased incidence of minimal lumidightation of uterus was also noted (6 for top
dose for vs 1 for control and 9 for top dosey,fvs 3 for control k). Treatment also resulted in a
decreased parental body weight gain (overall deeregp to 4% for females and up to 13% for
males): a statistically lower body weight was ndi@dq males at the top dose at week 20 only and
for F1p males at dose levets190 ppm from week 8. Fopland k, females, body weight gain was
reduced at dose levets190 ppm for the pre-mating period prior to thstfimating (reduction of 8,

8 and 11% for frand 7, 6 and 7% for;E) but overall body weight gains were comparabledior
groups during the two gestation periods. Durinda@on periods, body weight gains were similar
for Fy females but were statistically significantly dexsed in I, female group at the top dose
during the first lactation period (decrease up %).5For the second lactation period, Females
lost weight at 710 and 10,000 ppm (-2.9 and -2dmg; respectively). Although occasional
statistical significant difference in food consumptwas observed, this was not dose-related or
only transient. Organ weight analysis revealedra@neiase in adjusted kidney weights and absolute
adrenal weights and a decrease in adjusted brditivem weights (gand/or k).

Body weight development forpFand F, generation is summarized in the table below. Sant
values are displayed in bold and marked with *.

Table 18: Body weight development

Concentration 0 ppm 50 ppm 190 ppm 710 ppm 10 @®O p

Sex M F M F M F M F M F

FO generation

Week 0O (start of 185 141 184 141 182 142 179 139 179 140
treatment)
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Week 29 (end of 671 353 650 358 639 351 655 346 627 348
treatment)

Gain over treatment 486 212 466 217 457 209 476 207 448* 208
period (% of (96%) | (102%) | (94%) | (99%) | (98%) | (98%) | (92%) | (98%)
controls)

F1b generation

Week 4 (start of 100 93 91 83 103 90 93 92 100 92
treatment)

Week 35 (end of 721 374 685 367 646 364 647 368 659 361
treatment)

Gain over treatment 621 281 594 | 284 543* 274 554* 276 559* | 269
period (% of (96%) | (101%)

controls) (87%) | (98%) | (89%) | (98%) | (90%) | (96%)

The ability to induce and maintain gestation ad aelthe ability to give birth to offspring was not
affected by treatment.

For iy animals, total litter losses were observed forzmeatings at 0, 50, 190, 710 and 10,000 ppm
amounted to 1/54, 0/52, 1/53, 4/53 and 6/52 respygt for Fy, animals, 0/39, 1/41, 1/40, 4/43 and
7/40 total litter losses were observed for the 2imga at 0, 50, 190, 710 and 10000 ppm
respectively. When the data from Fo angddfe combined there were 1, 1, 2, 8 and 13 littesds
during lactation at 0, 4.3; 16.3; 61.6; 875 mg/kgday respectively.

Thus, mortality of pups during lactation at theothigher dietary concentrations of 61.6 and 875
mg/kg bw/d was significantly higher than in cons;ahnd this was attributed to the treatment.

At the highest dose, the majority of the total &ssgell within the post-cull phase whereas there wa
no clear cut difference between pre and post autltlosses at 710 ppm. The results are
summarized in the table below.
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Table 19: Litter data

Parental generation oF Fip
Dose level [ppm] O 50 190 710| 10,000 O 50 190 710| 10,000
1% mating
Mated 28 28 28 28 28 24 24 24 24 24
Delivering pups 28 26 27 27 27 21 22 20 23 20
Rearing young to weaning 28 26 27 21 25 21 2P 19 2117
Total litter loss:
- Pre-cull 0 0 0 1 0 0 0 0 1 0
- Post —cull 0 0 0 0 2 0 0 1 1 3
2" mating
Mated 28 28 28 28 28 24 24 24 24 24
Delivering pups 26 26 26 26 25 18 19 20 2( 20
Rearing young to weaning 25 26 25 23 21 18 18 20 1816
Total litter loss:
- pre-cull 1 0 1 3 3 0 1 0 2 0
- post cull 0 0 0 0 1 0 0 0 0 4
Table 20: Litter size during lactation of Fla to Fd litters (total litter losses excluded)
Day 4 Day 4
At birth pre- post- Day 8 Day 12 Day 21
cull cull
Dose [ppm] E% I%{% E)L;;z lgitfé ?(L)jgs "stitze(; lgitfé ?(L)jgs "stitze(; (fgsrr; "stitze(; ?(L)jgjs
(%] [%6] (%] (%] [%6]
F1, litter
0 13.8 | 13.6 1.3] 13.1 4.5 7.9 7.8 113 7.8 1.3 .8 3 [L
50 126 | 12.6 0.0f 12.2 2.5 1.7 7.7 (0)15) 1.7 5 r7 .5
190 13.0| 129 0.7) 124 4.5 7.0 718 019 1.7 .4 7.71.9
710 12.3| 12.2 0.6 11.8 3.8 7.8 77 019 1.7 .4 7.61.9
10,000 12.4| 124 0.3 11.6]3 4.7 714 712 256.8¢| 8.0*] 6.6| 10.5*
Fip, litter
0 13.2 | 13.2 0.5| 12.8 3.1 7.6 7.6 115 7.5 15 ¥.5 5 [
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Table 19: Litter data

Parental generation oF Fip
Dose level [ppm] O 50 190 710| 10,000 O 50 190 710| 10,000
50 142 | 13.8 2.7 13.0 84 7.9 7.8 (0)15) 7.8 5 r.8 .4 1
190 13.4| 13.2 15 12.8 4.2 7.0 715 50 1.4 6.5 7.37.5
710 13.6 13.3 25 12.6 7.1 8.p 77 2L7 1.6 4.3 7.55.4
10,000 13.2| 127 35 122 6.5 8Jo 719 1.3 1.7 3.1 .5 [7 5.4*
F,, litter
0 13.4 | 13.2 14] 12.1 8.9 7.6 7.4 3/0 74 3.0 ¥4 0 B.
50 126 | 125 0.6 12.1 3.8 7.5 7.5 11 7.5 11 r5 .11
190 12.2 11.9 23 114 6.1 7.8 715 319 1.5 .9 7.44.6
710 12.7 12.3 3.4 12.2 4.1 7.9 718 142 1.8 .2 7.73.0
10,000 12.1| 11.8 25 11.( 8.6 715 712 37 6.8 D.65.5%| 26.2°
F,p, litter
0 14.1 13.2 6.0 12.7 9.4 7.8 7.8 0}7 1.7 1.4 Y.7 4 |
50 12.8 | 12.7 0.9] 12.3 34 7.9 7.8 14 1.7 21 r.7 .1 R
190 123 | 12.2 1.3] 11.9 3.2 7.8 75 44 1.4 .0 7.36.3
710 12.9 12.6 23| 122 5.2 8.p 719 14 1.7 4.2 7.47.6
10,000 12.8| 12.1) 4.7 11.elx 65 7J8 7.4¢| 55 7.1 | 94*| 63| 195

*p < 0.05;" p<0.01% p < 0.001 (Kruskal-Wallis or Fischer’s exact test)

In addition, significant changes of litter size andmulative pup loss were observed in all
generations at the top dose level. These effecte ween from day 12 in & from 21 for kp
generation, from day 21 in thefgeneration and from day 8 fog,F The results are summarized in
the table above.

Pup mortalities were associated in many instanggsfailure to gain weight or actual weight loss
(decrease up to 10%). Fogzfsignificant lower pup weights were observed frday 8 at 10,000
ppm and from day 12 at dose level$90 ppm. The decrease in pup weights was notfgignt for
Fip. For R and by generations, significant lower pup weights weréedaoat birth and at day 21
post-partum but were not dose-dependent.

A decrease of adjusted brain weights were seerups illed at weaning (Fla and/or F2b). In
contrast to parental animals, adjusted liver waigiere increased in pups. No comparable changes
of adrenal weights were observed in pups.
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Table 21: Body weight development of Fla to F2bspdyring lactation

Lactation Day
Litter Dose [ppm] 0 4 pre- 4 post- 8 12 21
cull
Fia 0 5.7 8.8 8.8 16.9 26.7 511
50 5.9 8.6 8.6 16.0 25.3 48.1
190 5.9 8.4 8.4 155 24.4* 46.4**
710 5.9 8.8 8.9 16.2 24.8* 46.6**
10,000 6.1 8.9 9.0 15.1* 24.4* 46.2**
Fip 0 5.9 8.9 8.9 16.4 25.2 49.9
50 5.4 7.9 7.9 15.0 23.5 47.0
190 5.6 7.9 7.9 14.1 22.3 44.1
710 5.5 7.9 7.9 14.2 22.6 44.8
10,000 5.6 8.6 8.6 15.6 24.3 46.5
Faa 0 55 7.8 7.8 14.3 234 47.2
50 5.7 8.7 8.7 15.3 24.3 47.3
190 5.8* 7.9 7.9 135 21.4 42.0*
710 5.9%* 8.7 8.7 155 23.8 46.5
10,000 6.0** 8.3 8.4 14.4 22.2 41.6**
Fap 0 5.6 8.3 8.3 15.5 24.7 50.1
50 6.0 9.1 9.1 16.9 26.3 52.3
190 6.1* 8.3 8.4 14.9 234 46.2
710 6.0* 8.2 8.3 14.6 22.5 44.4
10,000 6.2%* 8.6 8.7 15.1 23.4 44.8*

*p < 0,05; * p < 0.01 (Kruskal-Wallis and Jonkhieg

The decreased survival rate is also evident fromstightly low lactation index (pup alive at day
21/pup alive at day 4 post cull x 100) noted in Rlland k generations at 190 and 710 ppm
whereas a more pronounced effect on the lactatidexi was observed at 10,000 ppm (no statistical
test reported). These data are summarized below.

Table 22: Lactation indices observed in the flulamon 2-generation study

Dose level k& Fip Foa Faop
0 ppm 98.6 98.4 96.9 98.6
50 ppm 99.5 98.5 98.8 97.9
190 ppm 98.1 92.4 90.4 93.6
710 ppm 98.1 94.5 96.4 92.4
10,000 ppm 84.1 90.3 62.3 66.2

No changes in maternal behaviour (that could becsted to the mortality of pups) were reported.
Where it is possible to make an assessment, the plgas frequently showed absent or minimal
stomach contenf(, 2 female at 190 ppmf 1 female at 190 ppm £ 1 male at 190 ppm and 1 male at
10,000 ppm, &: 2 males and 1 female at 710 ppm)

Based on the decrease of body weight in mael)(%) and on the dilatation of uterus in females,
the NOAEL for parental systemic effects was 50 gpmmales (3.8 mg/kg bw) and 710 ppm for
females (61 mg/kg bw). The NOAEL for fertility wasleast 10,000 ppm= @75 mg/kg bw/day).
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Based on the effects on pup survival and lower ma@ghts the developmental NOAEL was
determined to be 4.3 mg/kg bw/day (50 ppm) (Flufemon, 2010).

In a preliminary study to the cross fostering stydgmes and Jones, 1992), a group of 15
(presumably) pregnant Sprague-Dawley rats was r@uh fday 3 of gestation until weaning with
flufenoxuron at a dietary level of 20,000 ppm (ruiealence was reported in mg/kg bw/d). The
purpose of this study was to investigate whethenairthe adverse effects on pup survival and
growth could be reproduced when flufenoxuron washiatstered during gestation and lactation
only. Neither treatment-related clinical signs eéfect on maternal body weight development were
observed. The life birth index (no. live pups/napg born x 100), the viability index (pups alive
day 4/pups alive at birth x 100) and the lactatimdex (pups alive day 21/pups alive day 4 x 100)
were 98.2, 98.2 and 98.8%, respectively and thuscowsidered to be affected by treatment. Pup
weights were comparable to historical control valugroughout lactation. There was no
investigation of achieved dietary concentration ara concurrent control group of animals,
therefore the study can not be a base for defenitionclusion. The study provides indication that
exposure at relatively high level of flufenoxuromyduring gestation and lactation in the diet does
not affect development and survival of pups befesaning. It may suggest that long exposure
before pregnancy, during gestation and lactatioredgiired to affect survival and development of
rat pups.

In a cross-fostering study (Masters, 1996), a g0 females rats was fed with flufenoxuron at a
dietary level of 20,000 ppm [corresponding to aarage daily compound intake for the premating
period of 1633 mg/kg bw/d (ranging from 2130 mghg/d on week 1 to 1,304 mg/kg bw d on
week 10)] during a 10 week pre-mating period, dynmating and subsequent gestation.

During lactation, previously treated dams receiwextrol diet in order to avoid a direct exposure of
the offspring. A control group of 50 females waeWise mated after a 10 week pre-mating period.
As soon as possible after parturition, the youngeweounted, individually identified, sexed,
weighed and examined for external abnormalitieer&after, the litters were culled to a standard
litter size of 8 pups consisting - wherever possiblof 4 male and 4 female pups. A reciprocal
cross-fostering of 26 litters was performed betweentrol and treated dams, i.e. control dams
(CD) reared treated pups (TP) from treated damg @rid vice versa. Fifteen control and 5 treated
dams reared their offspring until weaning withoubss-fostering. Additional 5 control and 12
treated non cross-fostered dams were used to anedgrual flufenoxuron levels in milk and fat
samples on day 1, 7, 14 and 21 post-partum.

Treatment at a dietary level of 20,000 ppm resuited slight but significant impairment of
maternal body weight development during the prewmgaperiod. Mean body weights were
decreased by 3.7% whereas body weight gain wasealssd by 7.8%. During gestation and
lactation, body weight for treated females was msséy similar to that of the control group and
considered not to be treatment-related, despiéénaty statistical significant increase from datp7
17 of pregnancy. No effects on fertility were olbveel. The survival of pups assessed by the
viability and lactation indices was not affected togatment in any group (including the group
“treated dams/treated pups”). Pup body weight agmaknt was comparable between all groups.
These results were summarised in the Tables 224nd
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Table 23: Cross-fostering study: Litter parameters at birth

Observation Group
Control Treated
No. of dams 46 43
delivering
Implantations per 15.0 14.6
dam
Pre-natal losS§:
- dams with 1 or less 24 21
- dams with 2 or 13 8
more
Pups born per dam 14.3 14.8
Live pups per dam 14.2 14.7
Pup loss:
- dams with 1 or less 45 43
- dams with 2 or 1 0
more
Live birth index 99.2 99.4
Litter weight 88.2 92.3
Mean pup weight 6.1 6.2
No of males 49.1 49.9
all CD/CP |CD/TP| TD/CP | TDI/TP all TD/TE
CD/CP™
No. of dams 20 15 26 26 5 16
delivering
Pups born per dam 13.4 17 15.0 14.6 10.0 15.2
Live pups per dam 13.2 12 15.0 14.5 9.8 15.2
Pup loss:
- dams with 1 or 19 14 26 26 5 12
less
- dams with 2 or 1 1 0 0 0 0
more
Live birth IndexX 98.5 97.9 99.7 98.0 99.6 99.2
Litter weight 88.2 84.9 90.8 91.4 76.8 94.8
Mean pup weight 6.3 6.6 6.2 6.3 6.6 6.0
No of males 53.9 51.4 46.8 48.7 40.8 49.4

& Does not include dams which were selected for mnilét fat sampling and females which delivered npogs

than implantation sites were observed

(Number of pups born alive/Number of pups bord); value determined before cross fostering
Key: C = control, T = treated, D = dam, P = pup

Including dams selected for milk and fat sampling

b
c
d
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Table 24. Cross-fostering study: Pup survival andybweight development

Parameter Group

all CD/CP?? CDICP CD/TP TD/CP TD/TP all TD/TPP®
Viability Index ° NAP 95.4 97.6 99.5 96.3 NA
Lactation Index® NA 93.2 100.0 100.0 96.2 NA
Pup weight [g]
- day 0 6.6 6.5 6.2 6.3 6.6 6.0
- day 2 8.1 8.3 8.2 8.2 8.7 7.7
- day 4 11.4 11.7 11.4 11.6 12.1 10.7
- day 8 20.3 20.4 20.2 20.3 21.3 19.0
- day 12 30.6 30.7 30.3 30.7 32.0 29.5
- day 16 42.2 41.8 41.7 41.8 42.4 40.5
- day 21 61.6 61.5 60.1 60.5 62.7 59.8

a

) Key: C = control, T = treated, D = dam, P = pup; NVt applicable

Including dams selected for milk and fat samplifog;calculation of lactation indices and body wegyonly dams and litters
were considered which were still alive at the refipe day

(No. of pups alive at day 4/No. of pups alive ay 0 after culling and (if applicable) cross fostg)y x 100;

Mean determined on litter basis

(No. of pups alive at day 21/No. of pups alive @y d) x 100; Mean determined on litter basis

Cc

d

The determination of flufenoxuron levels in fat amdk revealed a rapid decrease upon cessation
of treatment (in milk: 450 + 377 ppm at day 1 ppattum, 91.3 + 20.2 ppm at day 7 post-partum,
9.4 + 6.1 at day 14 post-partum and 9.54 ppm (onk sample) at day 21 post-partum; in fat: 973
+ 82 ppm at day 1 pp, 781 + 240 ppm at day 7 pp,277 at day 14 pp and 48.5 + 29.6 ppm at day
21 pp).The depletion half-life time was 7.6 and @ys in fat and milk, respectively.

Overall, the administration of flufenoxuron duriggstation and lactation (from day 3 of gestation
to weaning) in the preliminary cross-fostering stgdames and Jones, 1992) and the administration
of flufenoxuron starting 10 weeks prior to matingdacontinuing till parturition in the cross-
fostering study (Masters, 1996) did not reprodute ddverse effects on pup survival observed in
the 2-generation study (James et al., 1990). Thieskes however do not investigate the potential
effect of flufenoxuron on pups during lactationtwibng prior exposure of lactating dams.

5.8.2 Developmental toxicity

Administration of flufenoxuron by oral gavage duigestational days 6 to 16 did not cause any
adverse effects in pregnant rats at dose level® up000 mg/kg bw/day (Hazelden and Wilson,
1991a). Neither developmental toxicity nor teratagiy related to treatment was observed up to
the highest tested dose. The slight non-signifidanteased incidences of minor variations in
branching of the carotid and subclavian arteriemfthe aortic arch in rat fetuses observed at 1,000
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mg/kg bw/d are quite common findings in Sprague-@swats and thus were considered to be
unrelated to treatment. Accordingly, the matermal developmental NOAELSs for flufenoxuron in
the rat are 1,000 mg/kg bw/day (highest tested)deog@ch corresponds to the limit dose for this
type of mammalian toxicity study.

Administration of flufenoxuron to New Zealand Whrebbits at dose levels of 0; 10; 100 and 1,000
mg/kg bw by oral gavage during gestational days 6& did not result in any maternal toxicity up
to the highest dose tested (Hazelden and Wilsd®l)9 The slight effects on mean foetus weights
(non significant decrease by 7% when comparedeadtmtrol) observed in the highest tested dose
were probably due to an increase of the mean bitex (by about 7%). Secondary to the slightly
lower fetal weights, delays of fetal ossificatioen& observed at the high dose level. As delays of
ossification are often observed in fetuses of lowaright and are fully reversible, these
observations are not considered to be of advertgrenaSlight, but no statistically significant
increase in the incidence of several minor visceaailations of vascular branching of blood vessels
near the heart was observed in the high group papvas considered as idiosyncratic and highly
dependent on specific laboratory procedure. Thus, finding is not considered to be treatment-
related. Accordingly, the maternal NOEL was 1,009 kg bw/day and the developmental NOAEL
was 1,000 mg/kg bw/day.

In a Chernoff and Kavlock Assay (CKA), flufenoxuram corn oil was administered to pregnant
rats at dose levels of 0; 10 and 1,000 mg/kg bvoiay gavage during days 8 to 17 of gestation
(Esdaile, 1986b). This study was designed as aescte identify embryotoxic effects of
flufenoxuron. Survival and growth of the litters svabserved and each pup was examined for
abnormalities. The only significant finding was ttfi@ur out of 14 high dose dams had difficulties
to lactate properly which resulted in the complets of 2 litters and increased pup mortality and
impaired body weight development in the two othigens. Due to substantial differences in study
design compared to the other studies (route of mdtration and vehicle used could influence the
systemic uptake of flufenoxuron) and its rudimeyptaporting, a final assessment of this study is
not possible.

However, results obtained could be in agreemertt thi¢é two-generation study (Jametsl. 1990)
realized accordingly OECD 416 and GPL where somaddeups showed absent or minimal
stomach content. Also these results did not p@vidence teratogenic or prenatal toxicity effects,
they may give us supportive information about oassjble effect of flufenoxuron: perturbation of
the mammary development and lactation process.

Table 26 — Summary of developmental studies

Route of |Testtype |Species Exposure |Doses Critical |NO(A)EL |NO(A)EL Reference
exposure | Method Strain Period effects maternal | Teratogenicity
Guideline | Sex dams toxicity Embryotoxicity
no/group fetuses
Oral OECD 414 | Rat Day 6-16 |0; 10; No effects| 1000 mg/kg| 1000 mg/kg Hazelden
gavage Sprague | of gestatior] 100 and bw/day bw/day (highest | and Wilson,
Dawley 1,000 (highest dose tested) 1991a
F mg/kg dose tested
26/dose bw/day; Christian,
group 1996
Oral OECD 414 | Rabbit Day 6-18 |0; 10; No effects| 1000 mg/kg| 1000 mg/kg Hazelden
gavage New of gestatior] 100 and bw/day bw/day (highest | and Wilson,
Zealand 1,000 (highest dose tested) 1991b
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White mg/kg dose tested
F bw/day;
15/dose
group
Oral CKA | Rat Days 8to |0.10 See next | This screening assay did not | Esdaile,
gavage embryotoxi | Fisher 344 | days 17 of | and column | result in maternal or 1986b
city study | gestation | 1000 developmental toxicity. Four
In rats 15/group mg/kg out of 14 high dose dams had
Range difficulties to lactate properly
finding/ which resulted in the complet¢
feasibility loss of 2 litters and increased
study not pup mortality and impaired
intended to body weight development in
comply the two other litters.
with an Due to substantial differenceg
official in study design (route of
guideline. administration and vehicle
used) and its rudimentary
reporting, a final assessment pf
this study is not possible.

The effects of flufenoxuron on postnatal developtmainthe offspring was observed in a 2-

generation study in rats (James et al., 1990)eRluuron was administrated though the diet to five
groups of Sprague-Dawley rats at dietary conceatratof 0; 50; 190; 710 or 10,000 ppm (4.3;

16.3; 61.6; 875 mg/kg bw/d) throughout the entitelg (10 weeks prior to a 20-day mating period

until post-weaning period).

The following manifestations of adverse developraketfects were seen:

- increased mortality of offspring during lactatiogsulting in increased number of total
litter losses before weaning at the dietary expotevel of 61.6 and 875 mg/kg bw/day
and lower litter size on day 21 post partum (aéecluding total litter loses) in four
offspring generations at the dose 875mg/kg bw /aay,day 12 after birth in Fla
generation and on day 8 after birth in F2b genemati

- lower body weight development in males of F1b gatien between week 4 and 35 after
birth

- 21 days old pups had lower, than in controls, ddgubrain weights in females of Fla,
F1b, F2a and F2b and Fla males, significantly lmighdjusted heart weights in 3 male
pup groups and Fla females, higher adjusted meanwieights in all groups of male
and female pups from 875mg/kg/day except F1b fesnale

- lower adjusted weight of brain of adult F1b female

The described above postnatal developmental tgxagipears to be related to effect on or via
lacation, although it cannot be excluded that tdeiels of exposure may be reached in the pups
during pregnancy. In the studies without long-tezrposure (10 weeks) before conception or
without continuation of exposure during lactatidwe teffects on postnatal development were not
observed (James and Jones, 1992; Masters, 199@) alility of flufenoxuron to accumulate in fat

may explain that a long pre-lactation exposure ams to flufenoxuron may be necessary to
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accumulate at levels sufficient to produce advefteets that take place during lactation. Therefore
the effects observed in the 2-generation studynawst probably due to an accumulation of the
substance in the milk, and/or a perturbation ofiicéation.

5.8.3 Human data
5.8.4 Other relevant information

5.8.5 Summary and discussion of reproductive toxicity

Fertility

Neither in a 2-generation study (Janeeal. 1990) nor in a modified 1- generation study (Messte
1996) did Flufenoxuron induce reduction of feryilparameters in spite of very high exposure of
males and females at the levels of 16.3; 61.6 affdl rBg/kg/day or 2030-1304 mg/kg bw/day
(females only) for 10 weeks before mating, durirgfing and gestation. Thus, it may be concluded
that there is experimental evidence that flufenorutoes not affect sexual function and fertility.

Developmental toxicity

Administration of Flufenoxuron by gavage to pregnaats from day 6 to day 16 of gestation in a
daily dose of 1000mg/kg bw (Hazelden and Wilsor@1E), and to pregnant rabbits from day 6 to
day 18 of gestation in a daily doses of 10 - 100gngw/day did not result in embryo- or fetotoxic
effects, nor in structural malformations (Hazeldmmd Wilson, 1991b). There were no signs of
prenatal toxicity observed in other studies (Jashek 1990, Masters, 1996).

The results of several experimental studies dopnatide evidence that exposure to flufenoxuron
does affect prenatal development; however suclctsffeannot be excluded. There are however,
experimental data providing some evidence thatpibstnatal development of offspring may be
affected by long-term maternal exposure before eptien, during pregnancy and during lactation
until weaning (James et al., 1996).

Classification criteria:

According to Regulation (EC) No 1272/2008 developtaktoxicity includes, in its widest sense,
any effect which interferes with normal developmehthe conceptus, either before or after birth,
and resulting from exposure of either parent pterconception, or exposure of the developing
offspring during prenatal development, or postigatab the time of sexual maturation (Regulation
(EC) No 1272/2008).

However, it is considered that classification unither heading of developmental toxicity is primarily

intended to provide a hazard warning for pregnamien, and for men and women of reproductive
capacity. Therefore, for pragmatic purposes of sifi@sition, developmental toxicity essentially

means adverse effects induced during pregnan@s amresult of parental exposure.

These effects can be manifested at any point itifthepan of the organism.
The major manifestations of developmental toxiagitglude (1) death of the developing organism,
(2) structural abnormality, (3) altered growth, gayifunctional deficiency.

According to CLP, suspected human reproductiveceoi should fulfill the following criteria:
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Substances are classified in Category 2 for remtbdri toxicity when there is some
evidence from humans or experimental animals, pbhssupplemented with other
information, of an adverse effect on sexual functamd fertility, or on development,
and where the evidence is not sufficiently conwagdio place the substance in Category
1. If deficiencies in the study make the qualityeefdence less convincing, Category 2
could be the more appropriate classification.

According to DSD, substances shall be classifiéd iaproductive toxicity category 3 “Substances
which cause concern for humans owing to possibleldpmental toxic effects” generally on the
basis of:

results in appropriate animal studies which prowdficient evidence to cause a strong
suspicion of developmental toxicity in the abseotsigns of marked maternal toxicity,
or at around the same dose levels as other tofactefbut which are not a secondary
non-specific consequence of the other toxic effetist where the evidence is
insufficient to place the substance in category Base on other relevant information.

Comparison of experimental data with the classificaon criteria:

The only results indicating possible effect on aaliclevelopment come from a 2-generation study
on rats (James et al., 1990) and they appearedroplystnatal period during lactation as:

— increased mortality of offspring during lactatioeriod,
— reduced body weight of pups
— alterations in adjusted weight of brain, heart Bwet in weanling pups.

The other studies do not indicate developmentatityxof flufenoxuron. Teratogenicity studies in
rats (1000mg/kg bw/day by gavage) (Hazelden andMijl 1991a) and rabbits (up to 1000mg/kg
bw/day by gavage) did not reveal teratogenicityfeiotoxixity of flufenoxuron (Hazelden and
Wilson, 1991b). The study on rats with exposurerdufrom day 3 of gestation to weaning (20 000
ppm in a diet) did not reveal developmental toyigdames and Jones, 1992). Also in the cross
fostering study with long exposure of female rafobe mating and during pregnancy (20 000ppm -
2130-1304mg/kg bw/day), originally aimed at cladfiion whether effects observed in a 2-
generation study were induced prenatally or poaliyatdid not reveal signs of development at
toxicity in neither group (Master, 1996). Chernafid Kavalock Assay designed as a screen of
embryotoxic and fetotoxic properties, in which #abxuron given to female rats by gavage during
pregnancy in a dose of 1000mg/kg bw/day with arentagion of offspring only till 5th day after
parturition demonstrated only difficulties of dartts lactate properly and death of pups in four
litters (Esdaile, 1986b)

Taking into account all above studies it is coneldidhat a necessary prerequisite for flufenoxuron
to induce effect on offspring observed only durlagtation period is a long term exposure before
mating, during pregnancy and during lactation ahdt tthese effects are not induced during

pregnancy. Thus, in order to observe any effectdfspring during lactation the exposure of dams

must continue during all these three periods. Thezehe effects observed in a 2-generation study
were not induced prenataly, and most probably these induced by a combination of the three

possible mechanisms:

— Alteration of milk quality
— Alteration of milk quantity
— Toxic concentration of flufenoxuron in milk

These mechanisms are fully covered in the catedBffects on or via lactation”, which is
discussed more in details in next section.
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Taking into account the above rationale it is psmmb to not classify flufenoxuron as a
developmental toxicant.

The Dossier Submitter originally proposed a clasaiifon of Repr. 2 — H361d in accordance with
CLP and of Repr. Cat. 3; R63, in accordance witte®ive 67/548/EEC. However, the Dossier
Submitter did not propose this classification ie ttossier resubmitted after public consultation. In
the public consultation three Member States Conmpetethorities (MSCA) were in favour of this
originally proposed classification, two MSCA cormidd that such classification was not
warranted, and one MSCA requested more detailed dat

Effects on or via lactation:

The following effects indicate that flufenoxuron ynaffect postnatal development of offspring by
inducing effects on or via lactation:

- an increase of total litter losses associateshamy instances with failure to gain weight or attua
weight loss was observed at level§10 ppm £ 61 mg/kg bw/d) in a two generation study (James
et al. 1990). Half of total liter losses occurred befareull performed on day 4 post partum, and
another half after PND 4.The effects were obsemetproduced F1 and F2 generations.

- a slight, but statistically significant reductioh mean number of pups in litters that survivege d
to loss of individual pups from PND 8 to PND 21FRp, Fi,, F2a and by generations (James al.
1990)

- lower mean body weight of pups starting from & 875mg/kg bw/day and then in pups of
dams exposed at 16.3; 61.6 and 875 mg/kg bw/dagagnl2 and 21 (James$ al. 1990) in k4
generation, and of pups obdand ky, generation on postnatal day 21 in a group of 87kgg/
bw/day

The toxic effects induced on or via lactation byféhoxuron were rather mild. The mortality of
pups during lactation starting before postnatal 4i@aynd continued till weaning on postnatal day 21
was increased, but was not very high. Even in ag®/5mg/kg bw/day the majority of litters in
the four (s Fib, F2a @nd bp) generations of offspring have survived.

The reduction in the pace of physical developmemind lactation of surviving pups ink Fip, Fa
and kp generations was not large, not more than ca. 1D#eopace of physical development of
control animals.

Those I offspring animals which were used as parental alsno produce & and F, generation
have only slightly delayed normal physical develepm At the end of treatment on week 35 the
body weight gain in a group exposed at 875mg/kgdbwivas 90% (males) and 96% (females) of
body weight gain of control animals in spite ofareent continuation from week 4 till week 35.
The fertility /, generation was also not affected.

The effects observed during lactation were ratloerrelated to self-feeding of pups with mothers’
feed containing high concentration of flufenoxur&irst, mortality of pups was increased already
before postnatal day 12, or even before PND 4, whess are rather enable to eat mothers feed.
Second, no increase in mortality of pups betweed PNand PND 21 was observed in a study in
which pregnant rats were fed from day 3 of gestatintil weaning of pups with a diet containing
20 000pm of flufenoxuron (James and Jones,1993).€fuivalent dose in mg/kg bw/day was not
reported in this study, but it may be estimateté¢aa. 1500mg/kg bw day. In spite of the potential
access to mothers diet containing large amounluéérfoxuron the viability and lactation indexes
were not affected, which suggest that self-feediitp mothers diet was not a cause of observed
effects in 2-generation study. This study also sstgythat even high exposure of dams during
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gestation and lactation does not create conditionghich the effects of flufenoxuron on or via
lactation can be induced.

In comparison with the 2 generation study of Jaeteal. (1990) in which mortality and delayed
physical development were observed, in this studynges and Jones,1992) using even two times
higher concentration of flufenoxuron, but mothemrevnot exposed before lactation. Thus long-
term exposure before gestation, during gestatiah lactation is necessary to observe effects of
flufenoxuron on or via lactation.

However, it has been show that long-term exposaferb pregnancy and during gestation, without
exposure during lactation, is not sufficient to eaff quantity or quality of milk to affect
development of pups during lactation (Masters, 1996 this cross-fostering study dams were
exposed in a diet to flufenoxuron 10 weeks befoetimy, during mating and gestation, but not
during lactation. Some control dams were rearingspoorn by treated dams, and vice versa. No
difference in pups mortality and physical developtneere observed between groups, suggesting
that both long-term exposures before pregnancydanidg lactation are necessary for flufenoxuron
to produce the effects.

The long-term exposure of dams might be necessaagdumulate high deposits of flufenoxuron in
fat, particularly in mammary gland, which can beerthexerted with milk to affect pups
development. Flufenoxuron is excreted in milk ofsr@Vasters, 1996), however, in case when
exposure is stopped at parturition the concentratibflufenoxuron is rapidly decreasing with a
depletion half-life time equal to 2.3 day. On PNEh@ concentration of flufenoxuron in milk is 5-
times lower that on PND 1. It is not known whetkgposure to flufenoxuron during lactation will
increase this half-time, and ensure that the cdratgon of flufenoxuron will not rapidly decrease
in few first day of lactation. The high exposueefiufenoxuron during lactation was not sufficient
to induce effects on or via lactation.

The probable doses of flufenoxuron with milk woudd rather low in comparison with exposure
levels of dams. Using data provided in the Masgtusly (1996) at the beginning of lactation a
potential dose taken with milk by pup would be iange of 90mk/kg bw/day (assuming
concentration of flufenoxuron in milk 450 ppm, mitkake 1 ml, and body weight 5 grams) and on
PND 8 it could be in a range of 6.6 mg/kg bw/dags(aning concentration of flufenoxuron in milk
100 ppm, milk intake 3 ml, and body weight 15 gramd that level of exposure to flufenoxuron in
milk (Masters, 1996) no effect were observed icking pups, however in 2 generation studies the
level of flufenoxuron in milk could be much hightéan concentrations detected in the Master study
(1996) as the exposure was much longer and lalgedlaring lactation.

The toxicokinetic studies indicate that flufenoxuns well absorbed in the gastrointestinal tract,
reach highest concentration in the fat, where &@-life time is longer than in other tissues. The
exposure time to reach steady-state is most prghabhts in order of 1-2 months (Morrison and
Huckle, 1988). The mean elimination half-life tinmerats after 28 day exposure was approximately
34 days, with a shorter half-time in fat (approxieta 28 days). Flufenoxuron is very
bioaccumulable in fish with BCE 500.

All these results indicate that the adverse effentpup survival observed in the 2-generation study
are likely due to a chronic exposure of dams legadm a bioaccumulation of flufenoxuron in
maternal body, a particularly in fat tissue, andaolhlcan be then exerted with milk, providing that
exposure is continued also during lactation.
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There is also possibility that flufenoxuron careatfquantity or quality of milk. The hypothesisttha
flufenoxuron is reducing quantity of milk is onlased on observation of few dead pups without or
reduced amount milk in the stomach, and it is néfigently supported.

The more plausible is hypothesis that long-ternoskpe before pregnancy and during lactation can
affect quality of milk. The possible mechanism vpasposed to explain the changes in quality of
milk (Christian, 2007): Inhibition of maternal lation and reduced milk fat content as the result of
reduced triglyceride levels in the dams and/or cedutriglyceride levels in the pups secondary to
reduced maternal milk quality

Indeed, in the repeated-dose toxicity studies i® (28 days, 90 days and 24 months), flufenoxuron
induced reduced triglycerides levels. Furthermitdenoxuron was found to have a high affinity

for fat (toxicokinetic studies) and was detectedhia milk of lactating rats (Master, 1996). The

hypothesis of a perturbation of the mammary devalg and lactation process could also be
supported by the fact that some of the dead pupwesth absent or minimal stomach content in the
2-generation study and that some dams had difiesulio lactate properly (although substantial
differences in study design from 2-generation sfudythe CKA test. There is further evidence of

an effect through milk quality/quantity in the preinary developmental toxicity study (Esdaile,

1986b) which included a post-natal phase up to ®layf lactation. This was a gavage study
(gestation day 8-17 using doses of 10 (13 dams)1800 (14 dams) mg/kg bw/day). 4/14 of the
high dose dams failed to lactate properly and sofmtheir pups died and others failed to gain
weight. In these dams, mammary development wabklyiseduced. During the PPP review, the

possibility of a maternally mediated mechanism sasha reduction in maternal lipogenesis was
discussed

The effects on pup survival during the lactatiod #me presence of flufenoxuron in the milk fulfill
the criteria set in the Directive 67/548/EEC fordRhd that are respectively similar to point (bj an
(c) of CLP criteria:

- R64 would normally be assigned on the basis of toxicokinetic studies that would indicate the
likelihood that the substance would be present in potentially toxic levels in breast milk -
flufenoxuron was detected in the milk of lactatingts in the cross-fostering study.
Flufenoxuron has a low acute toxicity in adult aaisa However, the toxicity in young
animals is not known and it is not considered pgmdedb establish what are potentially toxic
levels in breast milk. In the 2 generation studggrdases of viability and lower pup body
weights were observed during lactation and basetherabsence of effect aftar utero
exposure only, these effects are considered agidenee of the toxic effect of flufenoxuron
in milk.

- R64 would normally be assigned on the basis of results of one or two generation studies in
animals which indicate the presence of adver se effects on the offspring due to transfer in the
milk= decrease of viability and lower pup body weightrevobserved during lactation in
the 2-generation study. The cross-fostering stadgd to demonstrate that effect was due to
anin utero exposure only. The preliminary study failed to destrate that effect was due to
exposure during gestation and lactation withouglpre-gestational exposure of dams. The
toxico-kinetic profile of flufenoxuron and the olpgation of effects linked to lactation
(transfer of flufenoxuron though the milk and/ortpebation of the lactation) support that
the effect is likely to be due to flufenoxuron inlkrand that a long pre-exposure of dams to
flufenoxuron is necessary to accumulate and leaditerse effect via lactation.
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In addition the data indicates that flufenoxurofilficriteria defined in Annex VI of the Directive
1999/45/EC in point 4.2.3.3. stating that substamwgeich are known to accumulate in the body and
which subsequently may be released into milk dulkactation may be labeled with R33 and R64.

Therefore a DSD classificatidR64 “May cause harm to breastfed babiesandR33 Danger of
cumulative effects is proposed for Flufenoxuron, while within a CLFassification Hazard
Category for Lactation effect&ffects on or via lactation with an associated hazard statement -
H362).

6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

6.1 Explosivity

The standard study (Van Helvoirt J.A.M.W. et ab9@), was performed in accordance with A.14
of Regulation (EC) No 440/2008 “Explosive propestieThe study was conducted in compliance
with the following Good Laboratory Practice StartlaOECD Principles of Good Laboratory
Practice, Paris France.

The test substance was submitted to the effecflah®e (thermal sensitivity), to impact and frigtio
(mechanical sensitivity).

Although the study was performed in accordance wWlith method Al4, there is a difference
between the study and the method Al4. To deterexpbosive properties by thermal sensitivity,
propane was used with a pressure regulator. Instirdy, the pressure indicated was 500 mbar
contrary to the method Al4, which uses a press@iré0oto 70 mbar. This deviation is not
considered to impact the validity of the study.

Exposing the test substance for 300s to thermedstlid not result in an explosion. None of the tes
tubes showed a deformation. Therefore the testauts was concluded to be not explosive when
exposed to thermal stress.

Exposing the test substance to mechanical stresshbgk resulted in a pelletation of the test
substance. No traces of a vigorous reaction wesergbd. From this it was concluded that the test
substance is not explosive when exposed to mediastiess by shock.

Exposing the test substance to mechanical streggchipn resulted in a discoloration of the test
substance. The test substance decomposed intk-gr@dgrresidue, probably caused by the released
friction-heat coming from the moving porcelain sués. During the performance of the test no fire,
sparks, smoke or crepitation was observed. Thexefavas concluded that the test substance does
not react under mechanical stress by friction,daminot be seen as explosive.

In conclusion, flufenoxuron was determined to beexplosive under the conditions of the test.

No classification for explosivity is proposed.
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6.2 Flammability

The standard study (Van Helvoirt J.A.M.W. et aB9@), was performed in accordance with A.10
of Regulation (EC) No 440/2008 " Flammability (td)”. The study was conducted in compliance
with the following Good Laboratory Practice StartlaOECD Principles of Good Laboratory
Practice, Paris France

Flufenoxuron could not be ignited with a flame. fRBdenoxuron has not to be classified “highly
flammable”.

For information, flufenoxuron has no self-ignitimmperature.

No classification for flammability is proposed.

6.3 Oxidising properties

The standard study (Van Helvoirt J.A.M.W. et al9Q@9vas performed in accordance with A.17 of
Regulation (EC) No 440/2008 " Oxidizing propertieThe study was conducted in compliance
with the following Good Laboratory Practice StartlaOECD Principles of Good Laboratory
Practice, Paris France.

Although the study was performed in accordance wWlith method Al7, there is a difference
between the study and the method Al7. To deterowigizing properties, combustible substance
(cellulose) and test substance have to be driedsiove. In the method A17, the temperature of the
stove is 105°C and in the study it is 100°C. Thasidtion is not considered to impact the validity o
the study.

The burning behavior as observed for the cellulesst/ substance mixtures is characteristic of non-
oxidising test substances.

From this, it has to be concluded that flufenoxuh@as no oxidizing properties in the sense that it
cannot sustain a reaction with cellulose at a Imgrmate higher than that of a reference mixture or
stimulate combustion of cellulose through a medranas found characteristic for substances
having oxidizing properties.

In the additional test (verification of the methofimixing and sieving), the burning rate of the
reference sample (cellulose/ barium nitrate 40¥&@9 2.44 mm/s, the burning rates of the cellulose/
test substance samples varied between 2.08 anari2ig.

Thus, the burning rates of the cellulose/test sutagt samples as found during this proceeding test,
were comparable with the burning rate of the testefitrence sample. According to the
interpretation criteria of the guideline, the tegbstance in this case has oxidizing propertied, as
can sustain a reaction with cellulose at a burmatg higher than or comparable to the burning rate
of a reference mixture.

As the burning behaviour of the test substance urextand the reference mixture differ
significantly, comparison between the burning ratesst be made with great care and no
conclusions can be drawn from these parameters.

Furthermore, the only cellulose/test substanceo rdtat burned faster than the fastest burning
reference mixture in the main study, was ratio ©0Arevious tests (not a part of this study) show
that combustion of cellulose is sometimes stimdlatben mixed with an inert substance in a 90/10
ratio. Hence, an increase in burning rate of a @04tio does not have be caused by oxidizing
properties of a test substance, but is more lidaky to characteristic burning behaviour of cellalos
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Thus, although the burning rate of the 90/10 cedlaltest substance ratio was comparable to the
burning rate of the reference sample, it is coretuthat, based on the burning behaviour of the
cellulose/test substance mixtures as well as oraltiigy of inert material to enhance the burning

rate of cellulose, this relatively high burningeatannot be attributed to oxidizing properties of
flufenoxuron.

No classification for oxidising properties is preed.

56



ANNEX 1 — BACKGROUND DOCUMENT TO RAC OPINION ORLUFENOXURON

7 ENVIRONMENTAL HAZARD ASSESSMENT
7.1 Aquatic compartment (including sediment)
7.1.1 Toxicity test results

7.1.1.1 Fish

Short-term toxicity to fish

Two acceptable studies are available to assesshitit-term toxicity to fresh water fish. Resultg ar
summarised in the following table 27.

Table 27: Summary of the acute toxicity to fresh water fish

Guideline / Exposure Results
Test Speci Endpoint / Relia- Ref
:’: ; pecies Typeoftest ~ design  duration LCo LCso  LCwo bility elerence
meno (ML) (MgL)  (Wgl)
No guideline ~ OCOMONUS — \ortality Flow % h nd  >49  nd 1 Croucher, 1987
mykiss through

EEC 91/414,
EEC 96/12, ;
EPA4OCFR  Drachydanio Mortality Flow 9 h 519  >519  nd 1 Halus, 2001
158 EPA 72- rerio through

1(c)

In the first study, Croucher (1987) exposémhcorynchus mykiss to different concentrations of
flufenoxuron in a flow-through test design, duri@gh. The 96h-Lg was > 4.9 pg/L. The second study
(Halus, 2001) was performed according to relevamtieglines EEC 91/414, EEC 96/12, EPA 40 CFR 158,
EPA 72-1(c).Brachydanio rerio was exposed to flufenoxuron during 96h, usingoaflhrough test design.
The 96h-LGy was defined> 5.19 ug/L.

Long-term toxicity to fish

Two higher tier full life-cycle studies are availalfor chronic toxicity and summarised in the feliag
table 25.

Table 28: Summary of the chronic toxicity to fresh water fish

Guideline / Exposure Results

Test Speci Endpoint / Relia- Ref
:’: d pecies Type of test design  duration LCo LCso  LCio  hbility eference
metho (ML) (MgL)  (Wgl)
Mortality, juvenile .
; growth, spawning full life-
8588 2(1)2) L::Z(I)o performance, static cycle N1O I1E$§:9> n.d n.d 2 Schaefers, 2003
fertilization rate, sex > 140d '
ratio

EEC 91/414,
EEPEAC 4%6QF2#< P. Development, growth, - Flow 34d NOEC> 4 n.d 2 Hillaby, 1990
158 EPAT2-  Promelas survival through 0.82 ' ' .

1)

In the study of Schaefers (2003), zebra fiBlar{o rerio) was exposed to flufenoxuron during more
than 140 days under static conditions includingireedt. The study was performed following relevant
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OECD test guidelines. An overall NOEC 5f1.199 pg/L (mean measured concentration in wates
determined.

The second study performed wikh promelas exposed during 34d, indicated a NOEC > 0.82 pg/L
(Hillaby, 1990).

7.1.1.2 Aquatic invertebrates

Short-term toxicity to aquatic invertebrates

Two acceptable studies are available to assesshtiré-term toxicity to aquatic invertebrates and ar
summarised in the following table 26.

Table 29: Summary of the acute toxicity to fresheranvertebrates

Guideline / Exposure Results
Test Speci Endpoint / Relia- Ref
:’: ; pecies Typeoftest  design  duration LCo LCso (ugll) LCioo  bility elerence
metho (HglL) (HglL)
" . NOEC =

OECD 202 D. magna Immobility Static 48h 0.01 0.0429 n.d 1 Funk, 2003
Test1: 0.04

No guideline D. magna Immobility Static 48h n.d e n.d 2 Croucher, 1987
Test2: 0.08

In the first study (Funk, 2003), neonate<Daiphnia magna collected from in-house culture with age at
test initiation less than 24h were exposed to diffe concentrations of Flufenoxuron (0 to 0.18 pgdfL
static conditions during 48h, according to OECD 2fiideline. Test conditions were maintained at
acceptable levels for specie studied at all timentpo Immobilization and other adverse effects were
recorded at 24 and 48h. TE€s, was determined to #0429 pg/Land the NOEC to be 0.01 pg/L.

In the study of Croucher (1987), two test were quened {.e. testl and test2) with different
concentration ranges. In test 1, concentration wametrol, 0.026, 0.05, 0.1, 0.26, 0.5, 1.0 and|&y6a.s./L
(nominal). In test2, concentration were: controQ0a75, 0.01, 0.02, 0.0475, 0.1, 0.2, 0.475, 1.0,a2d
4.75 pg a.s./L (nominal). In the first 48 hourdtistacute toxicity study witlbaphnia magna the ECs, of
flufenoxuron was determined to €04 pg/L, in the second test, the EQvas 0.083 pg/L based on mean
measured concentrations.

Conclusionirelevant endpoint for classificationECs, = 0.04 ug a.s./L

Long-term toxicity to aquatic invertebrates

Available long-term studies on fresh water inverééds are summarised in the following table 27.

Table 30: Summary of the chronic toxicity to fregater invertebrates

Guideline / Exposure Results
Test Speci Endpoint / Relia- Ref
:’: ; pecies Type of test design  duration LCo LCso  LCwo bility elerence
metho (ML) (Wgll)  (Wgll)
. . R NOEC =
No guideline  D. magna Reproduction Semi-static 21d 0.00449 n.d n.d 2 Pearson, 1989

The study of Pearson (1989) described long-termosxe of aquatic invertebrates to flufenoxuron.
Neonates ofDaphnia magna (less than 24h at the initiation of the test) wepgosed to different
flufenoxuron concentrations (0 to 0.02 pg/L [nonhicancentrations]) during 21 days in a semi-static
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system. NOEC based on reproduction was definetheatconcentration of 0.0065 pg/L (mean-measured
concentration corrected for adsorption and remduahg centrifugation).

The work of Egeler (2006) was conducted in ordedté¢termine the potential impact of the test item on
the survival, reproduction and biomass of the dquatigochaetelL. variegatus. Adult worms of
synchronised physiological state were exposed t@edes of toxicant concentrations (the highest
concentration being 400 pg/kg sediment dry weigloin(inal concentration, corresponding to 305.9 pg/kg
dry sediment for measured concentration) appligtie¢sediment phase of a sediment-water systemtebhe
animals were exposed to the sediment-water sysfane period of 28 days. With respect to reprodrcti
and biomass, no concentration-dependent effects fwand. Therefore no EC-values were calculateerdh
were no mortalities up to the highest concentralemel. The NOEC and LOEC were defined to be > 306
pna/kg dry sediment. This study is however not rahdfor the classification since the exposure \hasugh
sediment and not the water column.

7.1.1.3 Algae and aquatic plants

Available acceptable studies for algae and aqpiats toxicity are summarised in the followingl&aB8.

Table 31: Summary of the chronic toxicity to freghter algae

Guideline / Exposure Results Relia-
Test Species Endpoint design  duration NOE.C  E’Cssp? bility Reference
method (bgl)  (ugl)
OECD201 Fseudokichneriella — growth gy 96h 50 10 1 Kubitza, 2003
Subcapitata biomass 000
OECD201 | seudokirchneriella — growth gy o 96h nd  >2975 2 Croucher, 1987

subcapitata biomass

a calculated from the area under the growth curve; b calculated from growth rate

In the study (Kubitza, 2003), Flufenoxuron wasdddor its toxicity toPseudokirchneriella subcapitata
in a static system during 96 h with 7 test conediwns (300, 800, 2000, 5300, 14000, 36000 and
100000 pg/L (nominal). Assessments of growth wenedacted daily. The test item caused no significant
reduction of algal growth or morphological effeafsto 36 000 pg/L (nominal concentration, corresjoom
to the mean-measured concentration of 26040 ughg E,Cs, of Flufenoxuron could not be determined (>
100 000 pg/L), the E,o (NOEC) was calculated to 950 pg/L (mean measuaéekes).

7.1.1.4 Sediment organisms

Not relevant

7.1.1.5 Other aquatic organisms

No data available

7.1.2 Calculation of Predicted No Effect Concentration (NEC)

Not relevant for this type of dossier.
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7.2 Terrestrial compartment

7.2.1 Toxicity test results

Not relevant

7.2.1.1 Toxicity to soil micro-organisms

The toxicity of flufenoxuron in soil had been tabten physiological functions (C-transformation and
N-transformation) of soil micro-organisms (laborgtstudies — 28 days — loamy sand soils) accortbing
OECD 216 test guideline (Koelzer, 2003 ; Koelz€&03a).

Based on the results of these studies, flufenoxeeused no short-term and long-term effects on C-
transformation (tested as ,©onsumption, deviations from the untreated cont@5%) and N-
transformation (measured as N® production, deviations from the untreated cdnir@5%) in a field soll
tested up to a concentration of 16.96 mg flufenoryper kg dry soil, corresponding to nominally h@/kg
dry soil.

7.2.1.2 Toxicity to other terrestrial organisms
No data available

7.2.2 Calculation of Predicted No Effect Concentration (NEC_soil)

Not relevant for this type of dossier.

7.3 Atmospheric compartment

Not relevant.
7.4 Microbiological activity in sewage treatment systers

7.4.1 Toxicity to aquatic micro-organisms

Assessment of the inhibitory effect of the tesmiten the oxygen consumption rate of aerobic

micro-organisms (activated sludge) after short-tekmosure of 180 min was carried out, following

OECD 209. No significant inhibition of respiratiowmas measured up to the highest tested

concentration of 1000 mg/L (nominal). TEE€s5, of flufenoxuron in the activated sludge respimatio

inhibition test is>1000 mg/L.

7.4.2 PNEC for sewage treatment plant

Not relevant for this type of dossier.

7.5 Calculation of Predicted No Effect Concentration fo secondary poisoning
(PNEC_oral)

Not relevant for this type of dossier.
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7.6

Classification and labelling according to CLP

Conclusion on the environmental classification anthabelling

DATA ELEMENTS

Value

Test method ((EC) No.
440/2008) or OECD
guideline / remarks

[references
Physico-chemical properties
Water solubility IOHO7: 1.36ug/l at Langner E.J.,
25°C 1988,

pH 4: 1.86ug/l at
25°C
pH 9: 3.69ug/l at
25°C

Log octanol/water partition coefficiefitog
Kow):

5.97 (value estimated by
QSAR)

Kowwin (v 1.67)

Acute aquatic toxicity

Fish Oncorhynchus mykiss: | >4.9ug/l (96 h LGo) | No guideline (Croucher,
1987
Brachydanio rerio: > 5.19ug/l (96 h )
LCs0) EEC 91/414, EEC 96/12,
EPA 40 CFR 158, EPA 72
1(c)
Crustacea Daphnia magna: 0.0429ug/l (48 h OECD 202

ECso)
0.04ug/l (48 h EGy)
0.08ug/l (48 h EGy)

No guideline Croucher,
1987

No guideline (Croucher,
1987)

Algae/aquatic plants Pseudokirchneriella
subcapitata:

>100000ug/! (96 h
ErCso)

> 2.975ug/l (96 h
ErCso)

OECD 201
OECD 201

Chronic aquatic toxicity

Fish

Daniorerio:

Pimephales promelas:

> 1.199.g/1 (140 d
NOEC)

>82 g/l (34d NOEC)

OECD 201 OECD 219
(full life cycle)

EEC 91/414, EEC 96/12,
EPA 40 CFR 158, EPA 72
1(c)
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Crustacea Daphnia magna:

0.0049ug/l (21 d
NOEC)

No guideline (Pearson,
1989)

Algae/agquatic plants Pseudokirchneriella
subcapitata:

950 g/ (96 h NOEC)

OECD 201

Degradation (evidence of rapid
degradation)

Biotic degradation:

Abiotic degradation, hydrolysighalf-life (d)):

4% degradation of the
test substance was
observed in either tes

D (dissipation) o in
the water of 0.3 to 0.4
days and D
(degradation) Ddp in
the whole system of
85 to 116 days at
12°C (45 to 61 days a
20°C). Formation of
metabolites.

Stable at pH 4, 5, and
7, but is hydrolyzed at
pH 9 with an half-
lives of about 90 days
at 25°C and about 1
day at 50°C

t

—

OECD 301B (modified
Sturm test) and 301D
(closed bottle test)

OECD Guideline 308

Hassink, 2003

Bioaccumulation

Bioconcentration factor in fish

15700; 16130

OEdI»B
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Aquatic hazard assessment, conclusions and comments

Physico-chemical properties:

* The substance is has a very low water solubility.
Acute aquatic toxicity:

» The available toxicity data show that crustacetnésmost sensitive trophic level in the water
column (flufenoxuron is an insecticide). The avaldadata on fish showed no effects at the
water solubility limit of flufenoxuron. In one styan algae (Kubitza, 2003) a solvent was used.
This allowed reaching concentration of the substamery much above the water solubility
limits. No adverse effects were recorded and;E(Ce. NOEC) was calculated to 9.5 mgll.
Since flufenoxuron did not cause adverse effectthese concentrations it is reasonable to
assume that no adverse effects would occur alg@atvater solubility limit.

* The data for crustacean lie in the range betwe@d001 and 0.0001 mg/I.
Chronic aquatic toxicity:

» Similarly to the acute toxicity data also availalsults from the chronic aquatic toxicity
studies reveal crustacea as the most sensitiveitrgvel.

» The chronic aquatic toxicity value lies betweer00@01 and 0.00001 mg/l.
Degradation (evidence of rapid degradation):

* The substance is hydrolytically stable under theirenmentally relevant conditions. The
available screening degradation data show thasubstance is not readily biodegradable. This
is confirmed by the water-sediment simulation testere the substance dissipates fast from the
water column to sediment. Jin the whole system was determined from 85 to ddgs at
12°C (45 to 61 days at 20°C).

Aquatic hazard classification and, where applicableestablished M-factor(s):
Acute (short-term) aquatic hazard: category Acytel-factor: 10 000.
Long-term aquatic hazard: category Chronic 1, Mdacl0 000.

Reasoning:

Acute aquatic hazard:

acute toxicity L(E)Go < 1 mg/l. M-factor based on L(E}¢between 0.00001 and 0.0001 mg/l.
Long-term aquatic hazard:

The criteria for classification of a substance itite categories Chronic 1 to 3 follow a tiered
approach where the first step is to see if avalatiormation on chronic toxicity merits long-term
hazard classification. In absence of adequate ahrtwxicity data, the subsequent step is to
combine two types of information, i.e. acute aquatixicity data and environmental fate data
(degradability and bioaccumulation data). In ondet to take the subsequent step into account it is
necessary to have adequate chronic toxicity datallfthree trophic levels, see section 4.1.3.3.1.
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Adequate chronic toxicity data for crustacean: olraoxicity NOEC < 0.1 mg/l, not rapidly
degradable. M-factor based on NOEC between 0.00080d 0.00001 mg/l (not rapidly
degradable).

Labelling elements based on the classification: GH®; Warning, H410

Classification according to Directive 67/548/EE@erra:

The EGy values for invertebrates, are lower than 1 rifglh addition, flufenoxuron is not readily
biodegradable, expected to be stable in water #ed substance is expected to be highly
bioaccumulable in fish.

ThereforeN; R50/53 is proposedccording to Directive 67/548/EEC criteria.

In addition, as the 48h-Egfor invertebrates is 0.00001 < EC85M.0001 mg a.s./L, a M-factor of
10000 is thus proposed to determine the specificamtration limit.

For the same reason, SCL are proposed for envinsnameler Directive 67/548/EEC:

Specific concentration limits:

C=>0.0025% N, R50/53
0.00025 %< C < 0.0025 % N, R51/53
0.000025 %< C < 0.00025 % R52/53

JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

Flufenoxuron is not classified according to Annexo¥ CLP. Flufenoxuron is evaluated in
the context of the Biocidal Product Directive (9&8). In accordance with Article 36(2) of the
CLP Regulation, flufenoxuron should be considered Harmonised classification and labelling.
Therefore, this proposal considers all human headthenvironmental end points.

OTHER INFORMATION

The information available was submitted in the gcopthe Biocidal Product Directive for
inclusion of the active substance flufenoxuronnnex | of directive 98/8/CE.
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