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1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 1: Substance identity and information related to mal@ and structural formula of the

substance

Name in the IUPAC nomenclature or other
international chemical name

3-chloro-4-(chloromethyl)-1-[3-
(trifluoromethyl)phenyl]pyrrolidin-2-one

ISO common name

*

EC number 262-661-3
EC name 3-chloro-4-(chloromethyl)-1-[3-
(trifluoromethyl)phenyl]pyrrolidin-2-one
CAS number 61213-25-0
Molecular formula CioH1oClLFNO
Structural formula
(0} -
>\\ Cl
't
NS cenyel
CF5

SMILES notation

FC(F)(F)clccee(cl)N2CC(CChC(ClhCc2=0

Molecular weight or molecular weight range

312.12 g/mol

Information on optical activity and typical ratio of
(stereo) isomers

Considering a minimum purity of the active substaat940
g/kg the isomer ratio according EFSA Conclusiorttan
peer review (EFSA Journal 2010; 8(12):1869):
(3RS,4RS)-3-chloro-4-(chloromethyl)-1-[3-(trifluarethyl)
phenyl]pyrrolidin-2-one (isomettsans): 720-740 g/kg
(3RS,4SR)-3-chloro-4-(chloromethyl)-1-[3-(trifluar@thyl)
phenyl]pyrrolidin-2-one (isomerss): 220-240 g/kg

Cis isomers Trans isomers
(e}
el
-
N sl
“eh,Cl
FsC FsC
(e} (e}
Cl Cl
S
N R N )
CH,CI “Ieh,Cl
FC F3C

*According to EFSA Journal 2010; 8(12):18@9urochloridone is the ISO common name for (3RS;3RS,4SR)-3-
chloro-4-chloromethyl-1¢,a,a-trifluoro-m-tolyl)-2-pyrrolidone (IUPAC) where theatio of (1RS,2RS)(trans)- and
(1RS,2SR)(cis)-isomers is 3:1. However, the comgmenaluated in the DAR and additional report, weot exactly
in a 3:1 ratio. Consequently, the ISO name flurochloridone cowaedp to another isomer ratio than the one included
this report for the active substance. However #maeflurochloridone is still used at European Idiretluding EFSA).



1.2 Composition of the substance

Table 2: Constituents (non-confidential information)

Flurochloridone is manufactured as a mixture agahiers: a pair of enantiomedis isomers and a

pair of enantiomeritransisomers with an approximate ratio 1:3/cis:trans.

Concentration range i
Constituent " Ao g CLH in
(Name and (o T minimum Annex V e .
. and maximum in Current self- classification and labelling (CLP)
numerical . . | Table
: " multi-constituent
identifier) substances) 3.1
(CLP)
(3RS,4RS;3RS 4| (= 94% w/w) Not According to C&L inventory (27 February 2017):
SR)-3-chloro-4- available.

(chloromethyl)-1-
[3-
(trifluoromethyl)
phenyl]pyrrolidin
-2-one

CAS 61213-25-0

Isomer ratio according
EFSA Conclusion on
the peer review (EFSA
Journal 2010;
8(12):1869):
(3RS,4RS)- 3-
chloro-4-
(chloromethyl)-1-[3-
(trifluoromethyl)
phenyl]pyrrolidin-2-
one (isomersrans):
72-74% wiw

(3RS,4SR)-3-
chloro-4-
(chloromethyl)-1-[3-
(trifluoromethyl)
phenyl]pyrrolidin-2-
one (isomersis):
22-24% wiw

Classification Labelling
Pictogra | Number
Hazard Hazard Hazard ms, of
Class and :
c Statement | Statement| Signal | Notifiers
ategory
Code(s) Code(s) Word
Code(s) Code(s)
Repr. 2 H361 H361 GHS09
Aquatic
Acute 1 H400 GHS08 4
H410 Wng
Aquatic
Chronic 1 Hall
H302 GHS09
Acute Tox. 4/ H302
(Acute | 1igog
Tox. 4)
H317 GHSO07
Skin Sens. 1  H317 (Skin
sens.1) Wng 19
Repr. 2 H361d H361d
Aquatic
Acute 1 H400
Aquatic H410 H410
Chronic 1
Not 4
classified
H361 GHS09
H400 GHS08 3
H410 Wng
H361
(Repr.2) 1
H400
H410




Table 3: Impurities (non-confidential information) if relamt for the classification of the substance

. Concentration The impurity
Impurity .
(Name and range _ contributes to
. (% wiw Current CLH in Annex VI Table 3.1 (CLP) the
numerical — .
: " minimum and classification
identifier) . X
maximum) and labelling
Toluene (0-0.8%)
CAS 108-88-3 Classification Labelling
Hazard Hazard Hazard Plct(_)grams,
Class and Signal
Statement| Statement
Category Code(s) | Code(s) Word
Code(s) Code(s)
Flam. Lig. 2 H225 H225 GHSO02
Skin Irrit. 2 H315 H315 GHSO08
Asp. Tox. 1 H304 H304 GHSO07
STOT SE 3 H336 H336 Dgr
STOT RE 2 H373 H373
Repr. 2 H361d H361d

Further information on impurities other than tolaeis included as confidential information in
IUCLID 6 file. It has to be underlined that onlyenf these impurities exceeds 1% in the technical
specification but it is not relevant for classitioca.

Table 4. Additives (non-confidential information) if relamt for the classification of the substance

Additive Function Concentration Current CLH in | Current self- | The additive

(Name and range Annex VI Table | classification contributes  to

numerical (% wiw | 3.1 (CLP) and labelling | the classification

identifier) minimum  and (CLP) and labelling
maximum)




2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling @ording to the CLP criteria

Table 5:
Classification Labelling
International Pictoaram Suopl Specific
Index No Chemical EC No CAS No | Hazard Class Hazard Si gnal "| Hazard Ha;;ra Conc. Limits, | Notes
Identification and Category | statement 9 statement M-factors
Code(s) Code(s) word Code(s) statement
Code(s) Code(s)
Current
Annex VI | No current Annex VI entry
entry
Acute Tox.4 H302
H302
. Skin Sens. 1 H317 GHS07 Acute
Dossier H317 M factor = 100
submitters - 262-661-3 61213-25-0| Repr. 1B H360Df GHSO08 )
proposa| . H360Df Chronic
(3RS,4RS:3RS,4SR)- Aquatic Acute 1 | H400 GHS09 HA10 M factor = 100
3-chloro-4- Aquatic Chronic 1| H410
chloromethyl-1-
Resulting (o,,0,,0-trifluoro-m- Acute Tox.4 H302 1302
Annex Vi tolyl)-2-pyrrolidone Skin Sens.1  |H317 GHSO07 Acute
entry if 262-661-3 61213-25-0| Repr. 1B hasoDf  |ehsos | o M factor = 100
- -661- -25-0| Repr.
agreed by H360Df Chronic
RAC and Aquatic Acute 1 | H400 GHSO09 M factor = 100
COM H410
Aquatic Chronic 1| H410




Table 6: Reason for not proposing harmonised classificadiuh status under public consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Data conclusive but not

sufficient

fq

I

Explosives e Yes
classification
Flammable gases (including Hazard class not applicable -
chemically unstable gases)
Oxidising gases Hazard class not applicable -
Gases under pressure Hazard class not applicable -
Flammable liquids Hazard class not applicable -
. Data conclusive but not sufficient for
Flammable solids e Yes
classification
. Data conclusive but not sufficient for
Self-reactive substances e Yes
classification
Pyrophoric liquids Hazard class not applicable -
. . Data conclusive but not sufficient for.
Pyrophoric solids e Yes
classification
Self-heating substances Data_ _ co.ncluswe but not sufficient fq rYes
classification
Substances which in contact Data conclusive but not sufficient fg rYes
with water emit flammable gases| classification
Oxidising liquids Hazard class not applicable -
. . Data conclusive but not sufficient for.
Oxidising solids e Yes
classification
Organic peroxides Hazard class not applicable -
Corrosive to metals Data lacking -
Acute toxicity via oral route Acute Tox. 4; H302 Yes
Acute toxicity via dermal route Data_ _ co_ncluswe but not sufficient fq rYes
classification
Acute toxicity via inhalation | Data conclusive but not sufficient f rYes
route classification
. C Data conclusive but not sufficient for
Skin corrosion/irritation e Yes
classification
Serious eye damage/eygData conclusive but not sufficient fg Ves
irritation classification
Respiratory sensitisation Data lacking -
Skin sensitisation Skin Sens. 1; H317 Yes
L Data conclusive but not sufficient for.
Germ cell mutagenicity e Yes
classification
. . Data conclusive but not sufficient for.
Carcinogenicity e Yes
classification
Reproductive toxicity Repr. 1B: H360Df Yes
Specific target organ toxicity- | Data conclusive but not sufficient fg rYes
single exposure classification
Specific target organ toxicity- | Data conclusive but not sufficient fg rYes
repeated exposure classification
L Data conclusive but not sufficient for
Aspiration hazard e Yes
classification
Hazardous to the aquatic| Aquatic Acute 1; H400; M=100 Yes

environment

Aquatic Chronic 1; H410; M=100

Data lacking

Hazardous to the ozone layer




3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLIN G

Flurochloridone is an herbicide used as an activastance in plant protection products (PPP).
Flurochloridone was included in Annex | to Dire&i®1/414/EEC on 1 June 2011 by Commission
Directive 2011/34/EU3, and has been deemed to peepd under Regulation (EC) No 1107/20094,
in accordance with Commission Implementing Regoiat{EU) No 540/20115, as amended by
Commission Implementing Regulation (EU) No 541/201HFSA previously finalised a Conclusion
on this active substance on 14 October 2010 inEfR8A Conclusion on Pesticide Peer Review,
EFSA Journal 2010;8(12):1869 (EFSA, 2010).

EFSA proposed in the conclusion (EFSA, 2010) thkoviong classification with regard to
mammalian toxicological data, T (Toxic), R61; “Maause harm to the unborn child’, R62;
“Possible risk of impaired fertility” and R43 “Magause sensitization by skin contact” and with
regard to ecotoxicological data, N; R50/R53 “Vemyit to aquatic organisms, may cause long-term
adverse effects in the aquatic environment”.

Flurochloridone is not currently listed in Annex ¥l Regulation of Regulation (EC) 1272/2008. It
was not previously discussed by the TC C&L (Dineetb7/548/EEC).

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

In accordance with article 36(2) of Regulation (EX972/2008 on classification, labelling and

packaging of substances and mixtures, being fllooiclone an active substance in the meaning of
PPP Regulation, it should now be considered fombaised classification and labelling for all

physico-chemical, human health and environmentdpeimts. This Annex VI dossier presents a
classification and labelling proposal based on itfermation provided for the assessment of
flurochloridone under 91/414/EEC Directive (curtgmepealed by Regulation (EC) 1107/2009).

5 IDENTIFIED USES
Flurochloridone is an active substance used asdmgelin plant protection products (PPP)

6 DATA SOURCES

Information on data sources used in this CLH repogtincluded in section 14 (References) and 15
(Annexes).
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7 PHYSICOCHEMICAL PROPERTIES
Table 7: Summary of physicochemical properties

Property

Value

Comment (e.g.
measured or
estimated)

Reference

Light peach solid with sweetish pungent odour abmg

Goodmann, M.,

1994b
temperature. A 2.4 1/1
Physical state at| Purity: 987 g/kg (cis/trans 1:3) v e
2 1A, 2.4.2/1
20°C and 101,3 Goodmann M
kPa Dark brown-red solid with mild disinfectant or modil 1994b B
odour at room temperature. A 2.4 1/2
Purity: 920 g/kg (cis/trans 1:3) A 2.4.2/2
Melting/freezing | Melting range 39.2°C to 78.4°C OECD 102 O’Connor, B.J.,
point Purity: 99.0% (83.3% trans / 16.6% cis) GLP:Yes 2012
The decomposition of flurochloridone was observedoie EEC A2 Tognucci, A.,
Boiling point boiling occurred o 2003a
. ) . . GLP:Yes
Purity: 99.5% (isomer ratio not specified) lIA, 2.1.2/1
EEC A3
Relative densit 1.19 g/mL at 20°C GLP: Yes fggfgﬁaﬂn, -
Y Purity: 987 g/kg (cis/trans 1:3) Capillary-stoppered
) 1A, 2.2/1
density bottle
. EEC A4
Flurochloridone i .
2.7 * 10* Pa at 25°C (extrapolated from the vapour GLP : Yes . hod Weissenteld, M.,
ressure curve) Gas saturation method 2006a
pres ) - HPLC/UV for A, 2.3.1/2
Purity: 99.5% (ratio of isomers not specified) e
Vapour guantification
pressure Flurochloridone (Trans Isomer) EEC A4
6.0 * 10° Pa at 25°C GLP : Yes Weissenfeld, M.,
2.5*10°Pa at 20°C Gas saturation method 2008a
(extrapolated from the vapour pressure curve) HPLC/UV for A, 2.3.1/3
Purity: 99.5% guantification
54.6 mN/m at 20°C (90% of saturation concentration) EEC A5 Tognucci, A.,
Surface tension | Flurochloridone is a surface-active substance. GLP: Yes 2003b
Purity: 94.9% (isomer ratio not specified) Ring tensiometer I1A, 2.14/1

Water solubility

31.1 mg/L at 20°C at pH 4.0
21.9 mg/L at 20°C at pH 7.0
28.6 mg/L at 20°C at pH 9.0
Flurochloridone technical
Purity: 93.8%

EEC A.6

GLP: Yes

Flask shaking method
with HPLC/UV

Weissenfeld, M.,
2009
1A, 2.6/2

11.0 mg/L at 20°C (pH 7)
Flurochloridone

(trans isomer)

Purity: 99.5%

EEC A.6

GLP: Yes

Flask shaking method
with HPLC/UV

Weissenfeld, M.,
2008c
1A, 2.6/3

31.8 mg/L at 20°C (pH 7)
Flurochloridone

(cis isomer)

Purity: 94.1%

EEC A.6

GLP: Yes

Flask shaking method
with HPLC/UV

Weissenfeld, M.,
2008d
A, 2.6/4

Pow = 2280 at 25°C

" log Pow = 3.36 EEC A8
Partlt_lqn Flurochloridone GLP: Yes Goodmann, M.,
coefficient n- | pyrity: 987 glkg Shake flask method | 19942
octanol/water (cis/trans 1:3) with GC/NPD lIA, 2.8/1
No effect of pH in logPow
Determination of flash point was not required beeaa test
Flash point on auto-flammability was performed and flurochlorme has|

a melting point above 40 °C
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Comment (e.g.

Property Value measured or Reference
estimated)
Flammabilit Not flammable EEC A10 fggf{;ﬂann, M.,
y Purity: 920 g/kg (cis/trans 1:3) GLP: Yes A 2 11.1/1

Not explosive.
Assessment of chemical structure. No bond group|ngs
Explosive known to confer explosivity. The assessment wasethout
properties by comparing the bond groupings with those known
confer explosivility (L. Bretherick, “Handbook of Raéae
Chemical Hazards”,"8edition, Butterworths, 1985)

Goodmann, M.,
E)xpert statement 1994b
lIA, 2.13/1

Self-ignition Not auto-flammable (below the melting point) EEC A.16 Goodmann, M.,

temperature Purity: 920 g/kg (cis/trans 1:3) GLP: Yes ﬁ29é;bl 121
UN Recommendation$
on the Transport o
Dangerous Goods
Oxidising Flurochloridone is found to be non-oxidising andréfore is| (Orange  Book, 3 Weissenfeld, M.,
- not to be tested experimentally for the classifaratunder| edition, 1999) 2006
properties division 5.1 as oxidising substances. Expert Statement: lIA, 2.15/2
On the Oxidizing
Properties of
Flurochloridone
Solubility at ambient temperature (20°C) of fluramnidone
(purity 93.8% w/w; isomers ratio not specified)
Acetone >540 g/L
Solubility in Acetonitrile >638 g/L CIPAC MT 181 and Weissenfeld, M.,
organic solvents Ethyl acetate >592 g/L OECD 105 2007
Hexane 9.1g/L GLP: Yes A, 2.7/2
Methanol 326 g/L
Methylenchloride >508 g/L
Toluene >616 g/L

In the environmentally relevant pH range of pH 429 Expert statement basgd
flurochloridone is present in its neutral form atides not| on computer mode] Weissenfeld,

(I::)(lj?]ssct)ac:]a;tlon dissociate or protonate. The compound has onegeirp ACD/I-Lab,  version| 2008e
atom in its structure which can be protonated. &$temated| 8.03 IIA, 2.9.4/2
pKa-value was -3.6. GLP: No

Viscosity Substance is a solid

8 EVALUATION OF PHYSICAL HAZARDS

8.1 Explosives
Table 8: Summary table of studies on explosive properties

Method Results Remarks Reference
Expert statement Not explosive.
Assessment of chemical structure. No bond group|ngs
known to confer explosivity. The assessment \as Goodmann, M.,
carried out by comparing the bond groupings with 1994b

those known to confer explosivility (L. Bretherick lIA, 2.13/1
“Handbook of Reactive Chemical Hazards'™ B

edition, Butterworths, 1985)

8.1.1 Short summary and overall relevance of the informabn provided on explosive
properties

Flurochloridone has no explosive properties.
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8.1.2 Comparison with the CLP criteria
Flurochloridone does not meet CLP criteria to afgseccording to its explosive properties.

8.1.3 Conclusion on classification and labelling for exmsive properties
Flurochloridone does not require classificationdgplosive properties.

8.2 Flammable gases (including chemically unstable gase

Flurochloridone does not correspond to a gas haairflpammable range with air at 20 °C and a
standard pressure of 101.3 kPa. Besides, it hasetmoted that it decomposes before boiling
according to data provided by Tognucci (2003a) aitiig point determination (see Table 7).

8.3 Oxidising gases

Flurochloridone does not correspond to a gas whely, generally by providing oxygen, cause or
contribute to the combustion of other material mibign air does. Besides, it has to be noted that it
decomposes before boiling according to data praovidg Tognucci (2003a) on boiling point
determination (see Table 7).

8.4 Gases under pressure

Flurochloridone is not a gas under pressure sincerding to CLP criteria gases under pressure are
gases which are contained in a receptacle at asyee®f 200 kPa (gauge) or more, or which are

liquefied or liquefied and refrigerated. They commprcompressed gases, liquefied gases, dissolved
gases and refrigerated liquefied gases. Besidéssito be noted that it decomposes before boiling
according to data provided by Tognucci (2003a) oitirig point determination (see Table 7).

8.5 Flammable liquids
Flurochloridone is a solid material.

8.6 Flammable solids
Table 9: Summary table of studies on flammable solids

Method Results Remarks Reference
EEC A10 Not flammable f;gfgﬂann, M.,
GLP: Yes Purity: 920 g/kg (cis/trans 1:3) A 2.11.1/1

8.6.1 Short summary and overall relevance of the providednformation on flammable solids
Flurochloridone is not a flammable solid accordiaghe results of the study (Goodmann, 1994b).

8.6.2 Comparison with the CLP criteria
Flurochloridone does not meet CLP criteria to lassified as flammable solid.

8.6.3 Conclusion on classification and labelling for flanmable solids
Flurochloridone is not a flammable solid.
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8.7 Self-reactive substances

Flurochloridone is not a self-reactive substan@mating to CLP criteria since it does not correspon
to a thermally unstable solid liable to undergotrargly exothermic decomposition even without
participation of oxygen (air).

8.8 Pyrophoric liquids
Flurochloridone is a solid.

8.9 Pyrophoric solids

Flurochloridone is not expected to be a pyrophedlid according to CLP criteria since it does not
correspond to a material which, even in small gtiasf is liable to ignite within five minutes afte
coming into contact with air.

8.10 Self-heating substances

Flurochloridone is not expected to be a self-hgasimbstance since it does not correspond to a solid
which, by reaction with air and without energy slyps liable to self-heat.

8.11 Substances which in contact with water emit flammale gases
Flurochloridone does not emit flammable gases ita with water.

8.12 Oxidising liquids
Flurochloridone is a solid material.

8.13 Oxidising solids
Table 10: Summary table of studies on oxidising solids

Method Results Remarks Reference

UN Recommendations on the Transmrlglurochloridone is found to be nom-

of Dangerous Goods (Orange Book, 3igising and therefore is not to ke Weissenfeld, M.,
edition, 1999) tested experimentally for the 2006

Expert Statement: i classification under division 5.1 ds A, 2.15/2
On the Oxidizing Properties Cfoxidising substances.

Flurochloridone

8.13.1 Short summary and overall relevance of the provideanformation on oxidising solids

Flurochloridone is not an oxidising solid according the results of the report statement
(Weissenfled, 2006).

8.13.2 Comparison with the CLP criteria
Flurochloridone does not meet CLP criteria to l@ssified as oxidising solid.

8.13.3 Conclusion on classification and labelling for oxigsing solids
Flurochloridone is not a oxidising solid.
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8.14 Organic peroxides

Flurochloridone is not an organic peroxide. It daes contain the bivalent -O-O- structure and it is
not thermally unstable.

8.15 Corrosive to metals

8.15.1 Short summary and overall relevance of the providednformation on the hazard class
corrosive to metals

No data available.

8.15.2 Comparison with the CLP criteria
No data available.

8.15.3 Conclusion on classification and labelling for corosive to metals
Data lacking.
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9 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTIO N AND
ELIMINATION)
Table 11: Summary table of toxicokinetic studies
Method Results Reference
Blood level, distribution and Blood kinetics (96h) Kunz, Ch.
metabolism after single oral (2006a)
administration to male and Group 1 2 3 4
female rats Sex male female male female
Laboratory: RCC Ltd. Dose [mg/kg bw]| 102.9 100.6 4.08 4.05
Laboratories bl | pl | bl | pl bl o | ol | pl
Guideline: OECD 417 Crnx [PPM] 94| 9.6/ 10.910.9/ 0.40 | 0.50 0.50|0.60
GLP: Yes Temax[h] 12| 12| 12| 12| 6 2 | 8| 2
Deviations: none AUCo.06n[1gli/g] | 315| 237| 385 308 11.9 9.1 15524
Study acceptable AUC,.. [ugh/g] | 458 | 253| 514 337 (149) 95 19433
Purity: unlabelled 99.5% and Ty (initial) [h] 16.9| 11.6| 19.5|14.5| 12.2 | 9.3| 11.310.1
labelled with radiochemical T (terminal) [n]| 75 | 31| 56| 32| (44)| 25 43 2
purity of 98.8-100% containing bl = blood, pl = plasma
mixture of cis 9'8',12'5% and () values less reliable based on a correlatiofficant below 0.9
87.5-90.2% trans isomer
N The higher AUC values and longer half times for blda comparison to plasmga
Rat strain: Wistar rats indicate some binding of radioactivity to bloodlselt has to be noted that often two
Oral (gavage) maximum peaks were observed in blood and plasma.
Vehicle: polyethylene glycol | gycretion after 48 h
Group 1-4: 9 animals/sex at 4
and 100 mg/kg bw. Time of Group 5 6 ! 8
observation: 0-96 h Sex male| femalg male | female
Group 5-8: 3 animals/sex at 4 Dose [mg/kg bw] 100.4 99.9 | 4.07| 4.05
and 100 mg/kg bw. Time of -
observation: 0-48 h Urine 41.2 | 453 | 48.1| 49.6
Group 9-10: 3 Faeces 478 | 417 | 47.1] 40.0
animals/sex/dose level of 100 3.2 35 | 15| 24
mg/kg bw at 12 h and 24 h Cage wash
respectively (time of Total excretion (48 h) 92.3 | 90.4 | 96.7 91.9
termination) Tissues residues in ppm after oral applicationQff thg/kg bw (groups 9-10)
Sex male female
Dose (mg/kg bw) 100.6 100.3
Sacrifice [h] 12 24 12 24
Blood 760 3.78 7.98 5.13
Brain 5.86| 1.66 7.99] 4.20
Epididymes 35.7] 12.8 - -
Fat 103| 41.0 143 89.1
Heart 10.1] 3.53 134 7.20
Kidney 26.0 9.7 31.9 17.9
Liver 36.6( 14.8 39.8 22.0
Lung 10.5| 4.65 14.0 7.93
Muscle 6.07| 2.84 7.28 3.8%
Ovaries - - 34.8| 19.1
Pancreas 15.] 4.4 19Pp 9.36
Plasma 8.52 3.18 9.3 4.97
Testicles 6.89 3.13 - -
Thyroid glands 9.7 3.17 12.7 5.8]7
Uterus - - 10.7 6.76
At 12 hours after application (T, of the dose of 100 mg/kg bw tissue residues were
between 5.9-7.3 ppm (brain, muscle) and 103-143 ffipth Relatively high leveld
were seen in liver and kidney (tissue/plasma ra&i6) and in the epididymis
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Method

Results

Reference

(tissue/plasma ratio 4.2) and ovaries (tissue/pdasatio 3.7). The tissue/plasma ra
in other sexual organs was 0.8 in testes and lufeius.

At 24 hours after application of the dose of 100kgdw tissue residues were abd
2.7 times (2.0-3.5) and 1.8 (1.6-2.1) times lovamtthe 12 hour values for males g
females, respectively. The tissue/plasma ratiodnagls was 4.0 in epididymis, 3.9
ovaries, 1.0 in testes and 1.4 in uterus.

In parallel to the marginally higher blood levelsdaslower depletion from bloog
tissue levels were slightly higher for females tfi@nmales (mean 1.2 and 1.8 times
12 and 24 hours, respectively).

Metabolism
Large numbers of no or barely discernible fractiavere seen in the analysis
metabolite pattern after oral administration of E0@ 4 mg/kg bw in urine and faec
and 100 mg/kg bw in plasma.

Urine: > 30 fractions most of them not clearly éistble. Major metabolites wer

acetylcysteine conjugates of the parent identifiedJ1 in both sexes (10-16%
applied dose) and U2 (1.4% of applied dose) onlfemales. U1 and U2 may b

io

ut
nd
in

at

pf
es

e
pf
e
b

either position isomers (acetylcysteine residueeighher of the two possibl
pyrrolidone ring positions) or geometric isomeris/fcans, acetylcysteine resid

e

at the same pyrrolidone ring position). Tracesradther acetylcysteine conjugate
of flurochloridone were detected (U3), with the tgbeysteine residue linked to the
trifluoromethyl-phenyl ringRat metabolite U1 was shown to be identical to tapbi

metabolite U1. Unchanged flurochloridone was naécted.

Faeces: > 30 fractions most of them not clearlyceadisible. Unchange
flurochloridone was detected at the high dose (074 of applied dose) in bot
sexes. One metabolite (F5) was identified as UlerAbw dose administration n
unchanged flurochloridone was found.

Plasm: > 19 mostly undiscernible fractions. Unchanged tinforidone was|
detected at 12 h (0.06 ppm) in females.

o =

Blood level, distribution and
metabolism after single oral
administration to male and
female rabbits

Laboratory: RCC Ltd.
Laboratories

Guideline: OECD 417
GLP: Yes

Deviations: none
Study acceptable

Purity: unlabelled 99.5% and
labelled with radiochemical
purity of 98.8-100% containing
mixture of 9.8-12.5% cis and
87.5-90.2% trans isomer

Rabbit strain: New Zealand
White

Oral (gavage).

Vehicle: polyethylene glycol.
Group 1-4: 2 animals/sex at
100 and 4 mg/kg bw. Time of
observation: 0-96 h

Group 5-6: 2 animals/sex at
100 mg/kg bw at 5 h and 12 h
respectively (time of
termination)

Blood kinetics (96h)

Group 1 2 3 4
Sex male female male female
Dose [mg/kg bw] 100.7 100.4 4.07 4.07
bl pl bl pl bl pl bl pl
Crnax [PPmM] 11.27| 14.07| 10.98| 13.47| 0.486| 0.710| 0.582| 0.990
Tmax[h] 5 5 5 7 3 3 25 | 038
AUCo.osn[ughi/g] | 293 | 353 | 285 324/ 881 () 884 (-
AUC,.. [ugh/g] | 434 | 413| 407| 373 10.308.48 | 10.44 9.37
Ty (initial) [h] 11.1 | 11.3| 108 89| 42 35 44 34
Ty (terminal) [h] | 78 40 74 41 43 34 44 34
bl = blood, pl = plasma
(-) value at 96 h was below the LOQ
Excretion after 96 h

Group 1 2 3 4

Sex male| femalg male | female

Dose [mg/kg bw] | 100.7| 100.4 | 4.07| 4.07

Urine 69.2 | 720 | 66.8| 62.1

Faeces 156 | 16.8 | 23.8| 21.9

Cage wash 5.6 13 0.5 31

Total excretion (96h) 90.4 | 90.1 | 911 87.1

Excretion (48 h) 69.8| 78.9| 814 69.0

Kunz, Ch.
(2006b)
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Method

Results

Reference

Tissues residues in ppm after oral applicationQff thg/kg bw (groups 5-6)

Sex male female
Dose (mg/kg bw) 100.0 100.4
Sacrifice [h] 5 12 5 12
Blood 8.83 4.19 7.07 4.53
Brain 10.4 3.42 6.66 2.04
Epididymes 29.1 15.6 - -
Fat 104 82.1 83.8 58.6
Heart 17.0 12.1 15.2 6.18
Kidney 67.4 48.4 65.5 52.0
Liver 89.6 43.4 67.0 42.8
Lung 15.7 7.76 12.8 9.11
Muscle 9.12 3.95 5.47 3.67
Ovaries - - 27.3 7.78
Pancreas 46.9 19.0 20.9 10.3
Plasma 10.1 5.90 8.93 6.29
Testicles 14.2 6.03 - -
Thyroid glands 31.2 19.6 24.4 6.84
Uterus - - 30.3 24.8

At 5 hours after application (T of the dose tissue residues were between 5.5
ppm (brain, muscle) and 84-104 ppm (fat). Relativegh levels were seen in liver an
kidney (tissue/plasma ratio 7-9). The tissue/plasatid in gonads was 2.9 in t
epididymis, 3.1 in ovaries, 3.4 in uterus and h.festes.

At 12 hours tissue residues after application waseut 2.0 times (1.3-3.0) and 2,

(1.2-3.6) times lower than the 5 hour values fotemand females, respectively. T

tissue/plasma ratio in gonads was 2.6 in epididythi® in ovaries, 3.9 in uterus and

1.0 in testes.

Tissue residues were marginally lower (by a faatbrabout 1.4) for females i
comparison to males for most tissues.

Metabolism

Large numbers of no or barely discernible fractitissue residues were seen in
analysis of metabolite pattern after oral admiaistn of 100 and 4 mg/kg bw in urin
and faeces and 100 mg/kg bw in plasma.

Urine: most of the fractions not clearly discerrib8 major metabolites U1 (5.4
10.6% of applied dose), U2 (3.2-4.6% of appliededost only seen at high dos
and U3 (4.2-6.1% of applied dose) and a minor naditebU4 were identified (0.1
2.4%) in both sexesMajor metabolites were identified as acetylcyste
conjugates of the parent where the conjugated uesidplaced one of the t
chlorine atoms at the pyrrolidone ring. They may dither position isomer
(acetylcysteine residue at either of the two pdesilmg positions) or geometri
isomers (cis/trans, acetylcysteine residue at tm@esring position). U4 wa
tentatively identified as an acetylcysteine conjagaith the acetylcysteine residl
linked to the trifluoromethyl-phenyl ring. Rat metdite U1 was shown to b
identical to rabbit metabolite U1. Unchanged flurocidone was not detected.

Faeces: > 30 fractions most of them not clearlycatisible. Unchanged

flurochloridone was detected (0.2% of applied dasdjoth sexes.

Plasm: > 20 mostly undiscernible fractions. Unchanged ftiforidone was|
detected after 5 h (0.7-1.1 ppm in both sexes) aftet 12 h (0.05 ppm male
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Method

Re

sults

Reference

Metabolism of
flurochloridone by rats

Laboratory: Stauffer Chemical
Company

Guideline: performed previoug
guidelines but equivalent to
B.36

GLP: No

Deviations: at the low dose
level, groups consisted of only
2 (instead of 4) males; at the
high dose level groups
consisted of 2 males and 2
females. Content of
radioactivity in blood was not
determined. Multiple dose
levels were not applied. The
temperature and humidity of
the animal experimental room
is not given

Study acceptable

Purity: 95% (70%ransand
30%cisisomers)

Vehicle: 1,2-propanediol:
acetone = 6:1 (v/v) (low dose)
1,2-propanediol:ethanol:
acetone = 2:1:1 (v/v) (high
dose)

In vivo experiment

Rat strain: HSD:Sprague
Dawley

Route of administration: oral
intubation and intraperitoneal

Group A: 2 males at 192 mg/K
bw and 2 females at 236 mg/K
bw by oral intubation. Time of
observation: 90 h.

Group B: 2 males at 20.2
mg/kg bw by oral intubation
and 2 males at 22.6 mg/kg bw
by intraperitoneal route. Time
of observation: 90 h.

Group C: 4 males at 201 mg/K
bw by oral route. Time of
observation: 72 h.

In vitro experiments of
flurochloridone cis, trans and
mixture of both using rat liver
enzyme systems containing
MFO (mixed function oxidase
and glutathione-S-transferase
(GSH-S-transferase) plus
different cofactors.

Absorption and excretion

Absorption was rapid >91% after 90 hours (37-48%ulhye and 46-62% by faeces).
Excretion after oral and i.p. application of flundaridone in rats:

Flurochloridone equivalents [% of applied dose]
Group A B B
Route Single oral Single oral| Single i.p|

Sex male| female male male

Dose [mg/kg bw] | 192 236 20.2 22.6
Urine
0 - 18 hours 20.5| 18.0 27.5 27.9
18 - 42 hours 21.4| 242 111 7.3
42 - 90 hours 1.62| 6.0 2.7 1.7
subtotal 435| 48.1 41.1 36.9
Faeces
0 - 18 hours 14.3 13.8 17.6 23.7
18 - 42 hours 33.1 24.9 30.5 24.2
42 - 90 hours 4.7 6.9 13.8 5.2
subtotal 52.1| 45.7 61.9 53.1
Expired air 0.4 0.3 1.2
Cage wash 1.4 2.8 0.3 0.3
Tissues 0.6 0.7 - -
Total recovery 98 97.6 104.5 91.5

tract via bile.

Tissue distribution after 90 h

Comparison of oral and i.p. application revealed thaochloridone equivalents ar
extensively excreted via bile. Therefore the amodetected in faeces after on
application was considered to be absorbed andedkereted into the gastro-intestin

Sex males females

Dose (mg/kg bw) 192 236

g ppm | % dose| ppm | % dose

9 Blood 210 | - 381 -
Brain 0.40 <0.01 0.69 <0.01
Fat 0.95 - 2.01 -
Stomach 1.26 <0.01 1.79 0.01
Small intestine 1.89 0.02 4.01 0.02
Caecum 0.90 <0.01 3.31 0.01
Colon 0.91 <0.01 1.88 0.01
Rectum 0.89 <0.01 2.33 <0.01

9 Gonads 142 | 0.01 1300 <0.01
Hair 15.76 - 15.26] -
Heart 1.55 <0.01 2.17 <0.01
Hide 2.22 0.17 2.64 0.17
Kidney 3.32 0.02 4.40 0.02
Liver 7.16 0.20 6.54 0.17
Lung 1.77 0.01 2.63 0.01
Muscle 0.51 - 0.99 -
Spleen 1.18 0.01 1.85 <0.01
Thymus 0.75 <0.01 1.12 <0.01
Carcass 0.72 0.18 1.03 0.22

and 192 mg/kg bw in males.

No signs of accumulation at 90 h. The highest tessdwere found in blood, hid
kidney, liver and gastrointestinal tract. Radiodtyiappeared to be slightly higher
females but it has to be pointed out that testes# dievel was 236 mg/kg bw in femal

Mcbain,
J.B. (1985)
(IIA. 5.1/1)
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Method

Results

Reference

Metabolism
In vivo

No sex-difference was observed in urine and fagnetbolite pattern. Larg
number of metabolite fractions in urine and faewese seen but not identified
the high dose level tested of 201 mg/kg bw. Unckdndlurochloridone
corresponded <0.2% of applied dose in urine andoappately 0.6-1.5% of

applied dose in faeces.

In vitro
No metabolism of flurochloridone was seen whendbmpound was incubated
absence of the enzyme system. Incubation with lerezymes in absence of ¢
factors leads to polar metabolites probably dubeéopresence of endogenous G
and NADPH. Incubation with cofactors NADPH and GShtlicated both
oxidative processes and conjugation with glutathiq®&SH pathway). Tran
isomer degraded faster via oxidation and cis isomygpeared to be equal

metabolised by both pathways.

4%
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Excretion and tissue
distribution in rats after
single oral dose of 4 mg/kg
bw

Laboratory: Central
Toxicology Laboratory

Guideline: OECD 417 and
B.36

GLP: Yes

Deviations: only a single oral
application of a low dose level
was performed in this study.
Further requested application
(single oral high dose,
multiple) are described in the
studies by Silcock 2001b and
2002. Area under blood curve
was not determined. No
identification of metabolites
was performed. Batch numbe
of the test substance is not
given

Study acceptable

Purity: radiolabelled
flurochloridone (purity
>97.5%,; cis:trans ratio of
26.96:73.04) diluted with
unlabelled flurochloridone
(purity of 99.1% of cis isomer
and purity of 99.7% of trans
isomer with a final ratio
cis:trans 28.3:71.7)

Vehicle: polyethylene glycol
600

Rat strain: Alpk:ApfSD
(Wistar-derived)

Oral gavage

4 animals/sex at 4 mg/kg bw.
Time of observation: 0-72 h.

b

Absorption and excretion

Rapidly absorbed and almost completely excretedefinddently of sex) via urine (3
47% of applied dose) and faeces (49-58% of appdiese) within 72 hours aftg
application. Based on the results of McBain 1985, the amount widéhloridone
equivalents detected in faeces is considered toidzavailable as extensive excreti
into the gastro-intestinal tract via bile occurs.

Flurochloridone equivalents [% of applied dose]
Sex male female
Dose [mg/kg bw] 3.91 3.91
Urine 0-12h 26.5 34.4
12-24h 6.8 7.2
24 -36h 2.8 2.8
36-72h 2.3 31
subtotal 384 47.4
Faeces 0-12h 10.7 15.4
12-24h 24.7 17.6
24-36h 12.7 8.3
36-72h 10.1 7.7
subtotal 58.1 49.0
Cage wash 1.3 1.3
Total excretion 97.8 97.7
Tissues 1.5 1.9
Gastro-intestinal tract 0.4 0.4
Total recovery 99.7 100.1
Tissue distribution at 72 h
Sex males females
Dose (mg/kg bw)| 3.91 3.91
ppm | % dose | ppm | % dose
Brain 0.020| <0.01 0.03% 0.01
Kidney 0.188( 0.04 0.229 0.05
Liver 0.507( 0.72 0.540 0.62
Spleen 0.035 <0.01 0.055 <0.01
Heart 0.071| 0.01 0.097 0.01
Lung 0.136| 0.02 0.17% 0.02
Testes 0.083 0.02 - -
Epididymis 0.113| 0.01 - -
Ovaries - - 0.082 <0.01
Abdominal fat 0.032] - 0.10 -

Silcock,
R.C.
(2001a)
(IIA. 5.1/2)
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Method Results Reference
Bone 0.016| - 0.02Q9 -
Muscle 0.017| - 0.03§ -
Blood 0.074( - 0.089 -
Plasma 0.0171 - 0.026 -
Partial tissues - 0.10 - 0.13
Shaved skin 0.024 - 0.05L -
Hair 0.055| - 0171 -
Residual carcass 0.031 0.60 0.066 1.08|
Total - 1.53 - 1.92

After 72 h slightly lower in males than females.eTliver and kidneys showed the
highest radioactivity concentrations. All tissuencentrations were slightly lower i
males than in females. Radioactivity was also foimkone (0.016 ppm in males and
0.020 ppm in females). Residual radioactivity irstiss and carcass wasl1.9% of
applied dose. Due to the rapid excretion (69-75%hiwi24 hours), no relevant

potential for accumulation was considered for falroridone.

=

Excretion and tissue
distribution in rats after
single oral dose of 200 mg/kg
bw

Absorption and excretion

Rapidly absorbed and almost completely excretedefinddently of sex) via uring
(34% of applied dose) and faeces (51-55% of appdiese) within 72 hours aftgr
application. If the results by McBain 1985 are cdaeséd, absorption was at least 91

Labpratory: Central Flurochloridone equivalents [% of applied dose]
Toxicology Laboratory
o Sex male female
(BBlélgellne. OECD 417 and Dose [mglkg bw] 202 202
e Urine 0-12h 73 6.8
GLP: Yes. 12-24h | 111 | 113
Deviations: only a single oral 24-36h 10.2 10.3
application of a .Iow plose level 36-72h 53 58
was performed in this study.
Further requested application subtotal | 339 | 343
(single oral low dose, multiple Faeces 0-12h 6.2 2.1
are described in the studies b
. 12-24h 15.9 18.5
Silcock 2001a and 2002. Areg
under blood curve was not 24-36h 20.1 21.7
determined. No identification 36-72h 12.9 8.8
of metabolites was performed subtotal 549 | 511
Study acceptable Cage wash 20 3.7
Purity: ra(.j'o'abe"ed. Total excretion 90.8 89.0
flurochloridone (purity '
>97.5%; cis:trans ratio of Tissues 0.8 15
26.96:73.04) diluted with Gastro-intestinal tract 1.0 0.8
unlabelled flurochloridone
. o Total recover 92.6 91.3
(purity of 99.1% of cis isomer y
and purity of 99.7% of trans | Tissue distribution at 72 h
isomer with a final ratio
cis:trans 28.3:71.7) Sex males females
Vehicle: polyethylene glycol Dose (mg/kg bw)| 202 202
600 ppm | %dose | ppm % dose
Rat strain: Alpk:ApfSD Brain 0.463| <0.01 | 0936 <0.01
(Wistar-derived) ]
Kidney 4.726| 0.02 7.240 0.03
Oral gavage )
. Liver 8.440| 0.23 10.181 0.21
4 animals/sex at 200 mg/kg
bw. Time of observation: 0-72 Spleen 1368 <001 | 2328 <0.01
h. Heart 1.489| <0.01 2.348 <0.01
Lung 2.000| 0.01 2.843 0.01
Testes 1.403 0.01 - -
Epididymis 3.942( <0.01 - -
Ovaries - - 2.431 <0.01
Abdominal fat 8.228| - 10.58(|) -

Silcock,
R.C.
(2001b)

o(IIA. 5.1/3)
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Method Results Reference

Bone 0.683| - 0.872 -
Muscle 0.616( - 1.107 -
Blood 3.540| - 4.847 -
Plasma 0.779 - 0.862 -
Partial tissues - 0.10 - 0.14
Shaved skin 1503 - 1.698 -

Hair 6.529| - 1.663 -
Residual carcass 1.235 0.45 2.950 1.09
Total - 0.82 - 1.49

After 72 h there were no pronounced sex differenicethe tissue distribution of
radioactivity. The highest values were found inetivabdominal fat, hair, kidney,
epididymis (males) and blood. The author attribukes high levels found in hairs to
contamination with urine and /or faeces. Tissuédtess including residual carcass|at
72 hours after application werel.5% of applied dose. Radioactivity was also foumgl
bone (0.683 ppm in males and 0.872 ppm in femal&sg. to the rapid excretion, no
relevant potential for accumulation was considdeedlurochloridone.

Excretion and tissue Absorption and excretion Silcock,
distribution in rats after Rapidly absorbed after multiple application of 4 kagbw for 14 days and almogt R-C.
repeated oral dose of 4 mg/kgl completely excreted via urine (42-47% of appliedajoand faeces (53-58% of applipd (2002)
bw dose). No great differences compared to values aftgjle oral administration of # (I1A. 5.1/3)
Laboratory: Central mg/kg bw (Silcock, 2001a).

Toxicology Laboratory

Guideline: OECD 417 and males ‘ females

B.36. % of excreted™“C

GLP: Yes. Within 24 hours after multiple applicatign

Deviations: only multiple oral Urine 41.60 47.04

application of a low dose level : :

was performed in this study. Faeces 58.40 52.96

Further requested applications % applied dose | 93.93 87.87

(single oral low and high dose — - —

are described in the studies b Within 72 hours after multiple applicatign

Silcock 2001a/b. Area under Urine 39.79 49.34

blood curve was not

determined. Faeces 60.21 50.66

Study acceptable #oo/o applied dose 9§.53 96.4

Purity: radiolabelled % of the last of 14 daily doses

flurochloridone (purity Tissue distribution

>97.5%; cis:trans ratio of
26.96:73.04) diluted with
unlabelled flurochloridone
(purity of 99.1% of cis isomer
and purity of 99.7% of trans

Highest residues were seen in blood and highlyuged organs like liver and kidnejy.
Comparison of residue values in whole blood andnpdaevealed that the radioactivity
in blood was associated with the cellular compasn@fitblood. Whole blood also hgd
with 14-18 days the longest terminal half-life tinddter reaching a peak concentratipn
¢ ) - X at 15 days (1 day after the last of 14 applicajioresidues in liver and kidney declined
isomer with a final ratio with half-life times of 4-6 days. Radioactivity watso found in bone. Accumulation
cis:trans 28.3:71.7) and elimination profiles in the remaining tissuesrevsimilar to plasma with a half-life
Vehicle: polyethylene glycol | time of 6-7 days.
600

Rat strain: Alpk:ApfSD
(Wistar-derived)

Oral gavage

30 animals/sex at 4 mg/kg bw

during 14 days divided in 10
groups of 3 animals/sex

Time of observation: 24 hours
after last dose for excretion and
37 days for tissue distribution.

D
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9.1 Short summary and overall relevance of the providedoxicokinetic information on the
proposed classification(s)

Absorption

Flurochloridone was found to be rapidly absorbesimfrthe gastro intestinal tract considering the
available data in rat studies with >90% of applilede within 42-90 h after administration based on
the comparison of excretion patterns after oral iatrdperitoneal administrations. It has to be dote
that flurochloridone absorption was essentiallyeimehdent of sex and dose level.

Absorption in rabbits was also rapid with 87-91%®&aBb6 h considering urine and faeces excretion.
As it occurred in rats absorption was independéser and dose level.

Maximum blood and plasma levels were reached madreein the rabbit than in the rat. The values
of these maximums were slightly higher in plasmaaiobits as compared to rats. The two maximum
values observed in blood and plasma kinetics & aling with higher faecal excretion may indicate
more marked excretion from the liver via bile itb@ gastrointestinal tract in the rat as compaoed t
rabbits, with at least partly reabsorption from ¢fastrointestinal tract into the systemic circualati

Distribution
No evidence of accumulation was observed in raisrabbits.

In Kunz (2006a) rat study observations of tissusdiges after 12 h (T revealed relatively high
levels in kidney and liver. At 24 h tissue residwese reduced. It has to be noted that depletion in
blood was slower than plasma indicating some bopdinflurochloridone equivalents to blood cells.
This fact was confirmed in other rat studies.

In Mcbain (1985) rat study there were no signsagiuanulation after 90 h. The highest residues were
found in blood, hide, kidney, liver and gastroiniteal tract. In Silcock (2001a) and Silcock (2001b)
studies in rats after single oral doses the residuhoactivity in tissues after 72 h was foundo®
<1.9% and1.5% respectively. It has to be noted that higlell@f flurochloridone equivalents were
found in liver and kidney in Silcock (2001a) studyd in abdominal fat, kidney, liver, blood and
epididymis in Silcock (2001b) study. After repeatibe exposure of 14 days in rats (Silcock, 2002)
the highest levels were found in liver and kidney.

In Kunz (2006b) rabbit study, observations of tessasidues after 5 h (T revealed relatively
high levels in kidney and liver. At 12 h tissueide®s were reduced. It has to be noted that depleti
in blood was slightly slower than plasma. The blptasma ratio was not as high as those observed
in rats.

Regarding tissue residues in gonads, absolute vabeee similar for the epididymis in both species

and slightly higher in rabbits for testes. For féesaabsolute ovary residues were lower and residue
in uterus were higher in rabbits as compared ts. t@bncerning tissue/plasma ratio values in the
epididymides of rats (4.0-4.2) were higher thanséhdor rabbits (2.6-2.9). The same applies to
ovaries in females (ovary/plasma ratio was 1.2u3rhAbbits and 3.7-3.9 in rats). No relevant spgecie

difference was seen for testes/plasma ratio andisifgasma ratios were lower in rats (1.1-1.4) than
in rabbits (3.4-3.9).

Metabolism

Metabolite pattern in urine, faeces and plasmaunzin vivo studies (2006a and 2006b) in both rats
and rabbits revealed large number of not or batigernible fractions. This had also been observed
in Mcbain (1985) study in rats. Metabolism was astee since very minor amounts of unchanged
parent flurochloridone were seen in the faecespasina of both species. Metabolites that could be
tentatively identified were all acetylcysteine aagates. Either one of the chlorine atoms at the
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pyrrolidone ring was substituted by acetylcystdimetheir cis/trans isomers; metabolites U1 and U2
in the rat and U1, U2 and U3 in the rabbit) or #eetylcysteine residue was linked to the
trifluoromethyl-phenyl ring (rat metabolite U3, @bmetabolite U4). Rat metabolite U1 was shown
to be identical to rabbit metabolite U1. No sexeati#nces were observed in metabolism.

In vitro experiment performed in Mcbain (1985) stugvealed that incubation of flurochloridone
with active enzymes and cofactors NADPH and GSHcatdd both oxidative and GSH pathways.
Three oxidative metabolites were identified.

Excretion

Excretion in rats was > 97 % of applied dose withihh after administration with of 38 — 47 % of
applied dose in urine and 49 — 58 % of applied dodaeces according to Silcock (2001a) study
after single oral doses. Other studies in rats gldogimilar pattern of excretion even after repeated
exposure.

Excretion in rabbits was 87-91 % of applied dosthwwi96 h after administration with of 62-72 % of
applied dose in urine and 16-24 % of applied doskaéces according to Kunz (2006b) study after
single oral doses.

Lower initial half-life times (T) in rabbits compared to rats indicated faster etept in rabbits.
However, the area under curve (AUC) values was sligjtly lower in rabbits. Elimination by urine
in rabbits was higher than rats in which the amafntlurochloridone equivalents in faeces was
elevated. This fact may indicate a more markedediur in rats via bile into the gastrointestinaictr
compared to rabbits. Two maximum values often olexkin blood and plasma kinetics in rats could
be related with at least partly reabsorption from gastrointestinal tract into the systemic cirtora

Comparison of toxicokinetics between rats and itabbi

In conclusion, minor variations in toxicokineticrpmeters were observed between rats and rabbits.
The species difference observed in reproductivecityxendpoints (rats affected but not rabbits at
similar or higher dose levels) included in sectlén10 does not appear to be caused by differences i
toxicokinetic parameters between the two specibe.faster uptake into blood together with slightly
higher maximum values (at least for plasma) in rtabdéis compared to rats may indicate a slightly
higher sensitivity of rabbits concerning acute ¢dyi The fact that in rats often two maximum
values are seen in blood and plasma kinetics atiy the higher faecal excretion may indicate
more marked excretion from the liver via bile itkb@ gastrointestinal tract in the rat as compaoed t
rabbits, with at least partly reabsorption from ¢fastrointestinal tract into the systemic circuati

Despite some quantitative differences (Ul in slighigher amounts in rats than in rabbits), there
appeared to be no marked species differences iabmletm of flurochloridone.
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10 EVALUATION OF HEALTH HAZARDS
10.1 Acute toxicity - oral route

Table 12: Summary table of animal studies on acute orakttyxi

Species, strain,
sex, ho./group, tes

Method, guideline, Value
o . substance, dose Reference
deviations if any . LDgg
levels, duration of
exposure
Toxicology Purity: 89.7% Mortality: Howell,
laboratory report: (w/w) Proportion of - A.M.
acute oral toxicity | isomers not Dose Sex | Mortalty Time of death (days) (1979)
study in rats indicated. (mg/kg bw) 1 2 3 4 (HA.
Guideline: US EPA | Rat strain: Spragug- m @) 20/20 1] 18] -| 1 5.2.1/01)
(1978). Checked for | Dawley albino rats. 5000
compliance with Oral (gavage). f(®) 17/20 o I I
OECD 401. . . 4500 m ) 15/20 -] 113 2| -
GLP: N Vehicle: corn oil. 0 /10 - 1
o ° 10 rats )
Deviations: minimum/sex/dose 4000 m @) 11/20 3 7 - 1
bodywelghts aftfsr the Doses: 0, 2000, £(9) 27/45 - 21 5 1
observation period
o 2500, 3200, 3600 3600 m @) 3/10 1 2 -l -
and individual I | 4000
toxicity were not (only males), ' 3200 m@) | 215 1 1] -] -
reported 4500 and 5000
Study acceptable 14-day observation| 2500 m ¢) 1/10 o L
period f(9) 1/10 - 1 -l -
2000 m ) 0/10 - - - -
£(9) 0/10 - - - -
0 m &) 0/25 - - - -
LD 5o males 4000mg/kg bw (3701-4323 mg/kg bw)
LD 5o females 3650mg/kg bw (3349-3979 mg/kg bw)
Clinical signs: toxic signs were observed in all treated groupd |an
included mild to severe depression, salivationirri@ea, blood-like stains
around eyes, nose and mouth, yellow stains arch@diho-genital areag,
ruffled fur and alopecia. Severe diarrhoea alsaged in controls during
the first 24 hours.
All toxicity signs were reversible in six days five survivors treated with
2000 and 2500 mg/kg. Clinical signs of survivingsraeated from 320D

mg/kg returned to normal in twelve days, althoudteyt remained
depressed with staining and alopecia until theadrite test.

Necropsy. findings of animals that died during the studglimled darK
red lungs, pale and mottled liver, bloated gastesitinal tract with wer
filled with a gelatinous material. In addition omat that died afte
treatment with 5000 mg/kg had a dark spotted thyamgsunusually sma
testes.

7%

Acute oral toxicity
study in mice
Laboratory: Researc
&Consulting
Company AG
Guideline: OECD
401.

GLP: Yes.

Deviations:
bodyweights of test
animals at start of
treatment exceed
20% of the mean

Purity: 90% (w/w)
Proportion of
Lisomers not
indicated.

Mice strain: KFM-
NMRIS
Oral (gavage)

Vehicle:
polyethylene glycol
(PEG 400)

Doses: 0, 1000,
3000 and 5000

5 animals/sex/dos€g

weight. LDy was

Mortality
Dose Males Females
mg/ki i i
oo | Mortaly | Time o | yorgiyy | Time of
1 (day 1) )
5000 2/5 1 (day 2) 0/5
3000 2/5 2 (day 2) 1/5 1 (day 2
1000 0/5 - 0/5 -
0 0/5 - 1/5 1 (day 2)
LDsq >5000mg/kg bw for both sexes

Ullmann,
L. (1985)
(NA.
5.2.1/02)
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Species, strain,
sex, no./group, tes

Method, guideline, Value
. . substance, dose Reference
deviations if any . LDsg
levels, duration of
exposure
estimated without usemg/kg bw Clinical signs: sedation, dyspnoea, ataxia, curved body positiod| a

of a statistical model

Study acceptable

14-day observation|
period

ruffled fur in all animals including controls. FroB000 mg/kg bw als
ventral position and lateral abdominal position evatso noted. Effeq
were reversible on day 3 (controls and 1000 mg/g, lWay 4 (300(
mg/kg bw) and day 6 (5000 mg/kg bw) after admimaisdn.

Necropsy: No pathologic changes in survivors. Mottled lunged
reddened stomach and/or intestines in dead animals.

— J

Acute oral toxicity
study in rats — Acute
toxic class method

Laboratory: Harlan
Laboratories Ltd

Guideline: B.1 tris.
GLP: Yes.
Deviations: none.

This study was
included in an
addendum of
May/September 201
prepared in order to
evaluate the
confirmatory data
required in Part B of
the specific
provisions under
inclusion Directive
2011/34/EU

Study acceptable

Purity: 95.5%
(w/w) (73.5% trans
isomer, 22.7% cis-
isomer)

Rat strain:
RccHan:WIST
(SPF)

Oral (gavage)
Vehicle: corn oil

3 females/dose

Doses: 2000 and
300 mg/kg bw. Thig
,last dose was

[ administered twice

14-day observation|
period

Mortality: Sieber, M.
(2011)
Dose Mortali Time of death
(mg/kg bw) v
1 (day 1)
2000 213 1 (day 2)
300 0/0
300 0/0

300mg/kg bw <LD 5 (female rat) 2000mg/kg bw
Clinical signs:

2000 mg/kg bw: swaying gait, dragging of fore amdrrlimbs, decreassd
activity, prostration, hunched posture and rufffedwere observed after
treatment in all animalantil test day 2 (day of sacrifice of 2/3 animals
The surviving still showed decreased activity amifled fur on test day 3,
but no clinical signs thereafter until the endhe study.

300 mg/kg bw:3/6 animals treated showed swaying gait, draggfrfgre
and rear limbs and decreased activity after treatroe test day 1. N
clinical signs from test day 2 until the end of tieservation period wel
observed.

Necropsy: the two sacrificed animals at 2000 mg/kg bw sho
yellowish discoloured and distended stoma@me of them additionall
showed kidneys reduced in size. One animal treattd 300 mg/kg bw
showed haemorrhagic lungs upon scheduled necropsy.

(=)

d

D

).

ed

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

In Howell, A.M. (1979) acute oral toxicity in ratg, LDsp males of 4000 mg/kg bw (3701-4323
mg/kg bw) and a LE) females of 3650 mg/kg bw (3349-3979 mg/kg bw) vsamen.

In Ullmann, L. (1985) acute oral toxicity in micdkg is considered greater than 5000 mg/kg bw for

both sexes.

In Sieber, M. (2011) acute oral toxicity study ats, LDy, was observed to be in the interval of 300
mg/kg bw < LBy (female rat) < 2000 mg/kg bw.

10.1.2 Comparison with the CLP criteria

The LDsp observed in rats in Sieber study (300 mg/kg bwBsoL(female rat) < 2000 mg/kg bw)
meets with the criteria for classification as Aciiiex. 4 (300 mg/kg bw < LE < 2000 mg/kg bw)
after oral exposure according to CLP Regulation.

10.1.3 Conclusion on classification and labelling for acw oral toxicity

Acute Tox. 4 — H302: Harmful if swallowed.
ATE: 500 mg/kg bw (estimation for 300 mg/kg bw < Lgp< 2000 mg/kg bw)
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10.2 Acute toxicity - dermal route

Table 13: Summary table of animal studies on acute dermatity

Method, guideline,| Species, strain, sex, no./group Value Reference
deviations if any test substance, dose levels, LDso
duration of exposure

IT‘E)X'CTOQY - Purity: 89.7% (w/w) No mortality occurred. HXVI\\I/Ie”’
aboratory Teport. | proportion of isomers not No indication of skin irritation though staininggperties of the .. o5
acute dermal indicated o . (1979)

- : : substance made difficult the erythema evaluation.
toxicity study in . . (A,
rats Rabbit strain: New Zealand | No abnormalities in necropsy. 5.2.2/01)

Guideline: US EPA
(1978). Check for
compliance with
OECD 402.

GLP: No

Deviations: four
instead five animals|
per group were usedg
and on half of them
the skin was
abraded.
Bodyweights and
individual toxicity
data were not
reported.

Study acceptable

albino
Vehicle: not used.

Treated group: 4 animals/sex
(skin was abraded in half
animals and intact on the other|

Controls: 1 animal/sex
Doses: 5000 mg/kg bw

24 h of exposition. Material wa:
removed after exposition.

14-day observation period

LD 5 >5000mg/kg bw

10.2.1 Short summary and overall relevance of the providednformation on acute dermal

toxicity

In Howell, A.M. (1979) acute dermal toxicity study rabbits LB, was observed to be higher than
5000 mg/kg bw.

10.2.2 Comparison with the CLP criteria
LDsp of 5000 mg/kg bw is above the threshold value @@®mg/kg bw for triggering acute dermal

toxicity classific

ation.

10.2.3 Conclusion on classification and labelling for acweg dermal toxicity

Data available indicates that flurochloridone doesrequire classification for acute dermal toxicit

10.3 Acute toxicity - inhalation route

Table 14: Summary table of animal studies on acute inhalataicity

Species, strain, sex, no./grou

Test substance, , form and particlg

Method, guideline, i , Value LC Reference
deviations if any Dose IZ\;eF:z,SS:Jéatlon e size (MMAD) 0

4-hour acute Rat strain: HanBrl:WIST (SPH)Purity: 94.9% (w/w) (79.9% trans-| Mortality did not| Decker, U.,
inhalation toxicity Nose only exposure to an isomer, 23.04% cis-isomer). occur and no clinicgl Knuppe, C.,
study in rats aerosol. 4 hour exposure and| Flurochloridone aerosol was signs were observed| Ullrich, A.
Lat?orgtory: RCC Ltd| thereafter 14-day observation. generated using a polyethylene LCso > 4.821 mg/L (6824)
Guideline: OECD | 5 animals/sex/dose glycol bath. '
403. 5.2.3/01)

GLP: Yes.
Deviations: none
Study acceptable

Analytical concentration: 4.82
mg/L (attempt of 5 mg/L)

1Aerosol properties:

MMAD: 2.70 / 2.75 um

GSD: 2.98/2.90 um

Particles< 4.6 um (72-73% wi/w)
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10.3.1 Short summary and overall relevance of the providednformation on acute inhalation
toxicity

In Decker et al. (2004) acute inhalation toxicitydy in rats the L& was found to be greater than
4.821 mgl/l after 4-hour exposition.

10.3.2 Comparison with the CLP criteria

The tested concentration of 4.821 mg/L was obtaimier an attempt to achieve 5 mg/L. In the
original study it is not stated that this conceidra corresponds to the maximum attainable
concentration. Consequently, considering that thieotf value for classification after inhalation
exposure is 5 mg/L, there are no data availabl¢h®interval (4.821-5] mg/l. However, no mortality
and clinical signs occurred at the tested dosd awe accordingly it is not plausible to find mditia

in this exiguous interval. Besides, the MMAD andO5& the generated atmosphere indicate that a
high respirable aerosol was achieved. Taking ictmant the whole available data, the MSCA is of
the opinion that no classification for inhalatierrequired for flurochloridone.

10.3.3 Conclusion on classification and labelling for acwg inhalation toxicity

Data available indicates that flurochloridone doed require classification for acute inhalation
toxicity.

10.4 Skin corrosion/irritation
Table 15: Summary table of animal studies on skin corrogiotation

Method, guideline, Species, strain, sex Results Reference
deviations if any no./group -Observations and time point of onset

Test substance, -Mean scores/animal

Dose levels -Reversibility

duration of exposure
Toxicology laboratory Purity: 89.7% (w/w) Howell,
report: skin irritation Proportion of isomers ng AM.
study in rabbits indicated. Time Erythema | Oedema (1979)
Guideline: US EPA (1978)| Rabbit strain: New Animal number 1{2)3|45|61[2[3|4[5]6|| (2”4A/-01
C_hecked for compliance | Zealand albino After patch removal mlolololilolololololo = )
with OECD 404. 0.5 g of undiluted test || N h || lddolololololololololo
GLP: No. material (vehicle not ours after patch remova

used)
Deviations: Exposure : . Lo
period was 24 hours insteg (gpir:irfri]:(ljs):(isrl‘igcr:c:nd Conclusionnot skin irritant.

of 4 hour§. Test matgrial abraded skin in each
was applied to both intact rabbit

and abraded skin. Skin ' N
reactions were recorded | 24 h of exposition
only directly after exposurg Observations at 0 and 48
and at 48 hours. Body h after patch removal.
weights after the
observation period were ngt
reported.

Study acceptable

10.4.1 Short summary and overall relevance of the providednformation on skin
corrosion/irritation

In Howell, A.M. (1979) skin irritation study in rafis the results of erythema and oedema were 0 in
the six animals treated after 48 h. The test wasechout with 24 h of exposition and using intact
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and abraded skin. There is no data for the reactabter 24 and 72 h. Despite these deviations the
skin irritation test was considered acceptable waluate the irritancy potential to skin of
flurochloridone.

10.4.2 Comparison with the CLP criteria

CLP criteria for skin irritation are based on therage results of erythema and oedema after 24, 48
and 72 h. Results in the available study were eksed8 h after the patch removal. However,
considering the absence of lesions on intact anadabl skin and the prolonged exposition (24 h) to
the active substance, the MSCA is of the opini@t thurochloridone is not irritant to the skin.

10.4.3 Conclusion on classification and labelling for skircorrosion/irritation
Data available indicates that flurochloridone doesrequire classification as skin irritant.

10.5 Serious eye damage/eye irritation
Table 16: Summary table of animal studies on serious eyeadaraye irritation

Method, guideline,| Species, strain, seX Results Reference
deviations if any no./group, test| -Observations and time point of onset
substance, dose leve|-Mean scores/animal

duration of exposure | -Reversibility

Toxicology laboratory: Purity: 89.7% (w/w) Howell,
eye irritation study in Proportion of isomers nd . , _—_ AM.
rabbits indigated. 'Results of animals with unwashed eyes after instta (1979)
Guideline: US EPA (1978)| Rabbit strain: New Cormea s Conjunctiva (HA.
Checked for compliance | Zealand albino Redness| Chemosiy | 9-2:5/01)
with OECD 405. 9 animals (sex not After 24
GLP: No. specified) hours 0|0{o|o{o|0[0|0|0|0|0|0|0|0|0[0|0[0|0[0|0[0]0|0

o . 0.1 g of undiluted test After 48
DeV'a“ot”S- Eyg rsalctr:ons material (vehicle not hours 0|0|o|o|o|o|o[o|o|o|o|o|o|o[o|0]o[o|o|o|o|o|0|0
‘;foé? trr]gatrrice?]rt € OUT | ysed) placed into the After 72

' conjunctival sac of the hours 0|0|o[o|o|o[o|o|o|o|o[o|o|o]o|o{o|o|o|0|o[0|0|0
Study acceptable left eye of the animals. Mean
Eyes were rinsed after scores 24- 0 0 0 0

instillation in 3 animals 72 h
and remained unwashe

in 6 animals. Conclusi . ritant
. onclusion:not eye irritant.
Observations after 24, 48 y

and 72 hand day 4, 1
and 14 (end of the study)

10.5.1 Short summary and overall relevance of the providedinformation on serious eye
damage/eye irritation

In Howell, A.M. (1979) eye irritation study in raitd no lesions were observed in the eye of rabbits.
Results of conjunctival erythema and edema, ioitisorneal opacity were 0 in the six animals treate
after 48 h.

10.5.2 Comparison with the CLP criteria

The individual and group mean eye irritation scodesnot meet the criteria for classification as
irritating to the eyes according to CLP.
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10.5.3 Conclusion on classification and labelling for sedus eye damage/eye irritation

Data available indicates that flurochloridone doesrequire classification as eye irritant.

10.6 Respiratory sensitisation

10.6.1 Short summary and overall relevance of the providednformation on respiratory

sensitisation
No data available.

10.6.2 Comparison with the CLP criteria

No data available.

10.6.3 Conclusion on classification and labelling for respatory sensitisation

Data lacking.

10.7 Skin sensitisation

Table 17 Summary table of animal studies on skin sensitisa

Test
substance, Dose levels
Type of study/data | species, strain duration of exposure and results REEEEE
sex, ho./group
Open Epicutaneous Test Purity: unknown | Preliminary test: Mutter,
Laboratorv: Rich d Proportion of Epidermal applications of 25 pl at active substacmecentrations df L.C.
Ta prall ory.L 'g m?n isomers not 1%, 3%, 10% and 30% in 70% aqueous ethanol for-la &posure (1985)
oxicology Laboratory indicated period did not cause any skin reactions. Brown-stifur wag  (lIA.
Guideline: Open Hartlev male observed at 30%. Although there was no skin reastit any dosg 5.2.6/01)
Epicutaneous Test Protocol guinea)llpigs level up to 30% this concentration was used foruatidn and

GLP: Yes.

Deviations:the purity of test
substance was not reported
The highest concentration o
test substance used in

induction phase (30%) was

not the highest well-tolerated

systemically to cause mild-tq
moderate skin irritation. Tes
material was applied 20 time
(instead of 3) to an area of 2
cn? (instead of 4-6 cf and

the test sites left uncovered.

Study not acceptablesince it
did not show that active
substance penetrates the sk
and was systemically
available for contact with the
immune system. Dose levelg
of flurochloridone used in
induction and challenge
phases were not selected
appropriately.

10 animals in

preliminary test
10 animals/group
main test

Vehicle: ethanol
and acetone in
induction and
‘challenge phase

n

in

challenge.
Main test:
(Time of exposure was not shown in any group imtain test)
- Induction phase (day 1-26): five groups of 10 gaip&s each
were applied topically to the right flank with 10on 2 cm of
0 (vehicle), 1%, 3%, 10% or 30% daily on 5 dayskvdaring
four weeks (20 applications). 70% ethanol was tieicle. The

30% solution was prepared with pure ethanol afteekvl dug
to solubility problems. The treated skin area vedisuncovered.

Challenge phase (day 29-32): three days after gtdriduction
each animal received on the left flank epidermahiadstration
of 25 pl on 1 crhat 0% (vehicle), 3%, 10% and 30% of the
substance. Vehicle was acetone. Treated areas vVedr
uncovered.

Rechallenge (day 43-46): 2 weeks after the firstlehge using
the same application scheme.

Sensitivity of the system was confirmed with a tesing dinitro-
chlorobenzene (DNCB) 0.4% in 70% ethanol during itidncand
acetone during challenge.

Results:
No skin reactions were observed after challenge rantallenge in
treated groups at any dose level after 24, 48 &nlal Positive group

revealed skin sensitisation at challenge (9/10)rantallenge (10/1Q)
after 24 h.

est
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Test
substance,

Dose levels

Type of study/data | species, strain duration of exposure and results NEisietlEs
sex, ho./group
Guinea pig maximisation Purity: 93.1% Preliminary test: Arcellin,
test (GPMT) (wi/w) 3 animals received four intradermal (0.1 ml) ini@es of a solution G. (2006)
. 1:1 of FCA/saline. 6 days later: (NA.
Laboratory: RCC Ltd Eemsle:lpﬁ - 1 animal received 3 intradermal injections (0.1 aflp5%, 15% 5.2.6/02)
Guideline: OECD 406. ngJJiEeIQ pi;; ey and 10% of flurochloridone in the vehicle.

GLP: Yes.
Deviations: none

Study acceptable

10 animals for
main tested
group and 5 for
control

Vehicle:
polyethylene 300
(PEG 300)

- 2 animals received epidermal applications (0.2 ofl)75%
(maximum attainable concentration), 50%, 25% an 115 the
vehicle by occlusive dressing for 24 h.

In a second test two additional animals were tced@mally (0.2 ml
with 15%, 10%, 5% and 1% flurochloridone in the ieth by
occlusive dressing for 24 h.

Results: after the intradermal injections erythemagmade 2 wa
recorded of all tested concentrations. After epitrapplicationg
erythema of grade 1 was seen at concentratidi3. The selected
concentrations were:

- 25% for intradermal induction

- 75% for epidermal induction.
- 5% for epidermal challenge

Main test:

Induction intradermal Test

injection (0.1 ml) Day 1

1 FCA/physiological saline 1:1

2 25% test sample in PEG 300
Test sample at 25% in a 11

3 prep. of FCA/ physiologicdl
saline

75% in PEG 300 under

occlusive dressing for 48 h
Test sample at 5% in PHG
300 under occlusive dressing
for 24 h

Induction topical
application (0.3 mipay 8
Challenge(0.2 ml)Day 2z

Control group had the same treatment on day 1 amsirng) PEG 30
instead of active substance.

Sensitivity of the system was confirmed 2 monthsrptio the study
usinga-hexylcinnamaldehyde as positive control group.
Results

No skin reactions were observed in the control gr@45).
The sensitisation rate was 100%. All animals (1pAfeer challenge
at 5% of concentration showed discrete to intengtghema with
swelling in the 24 and 48 hour readings. Individiuakin response|

according to Magnusson and Kligman scale are in ftilewing
table.

2

Animal no. | 24 hours| 48 hours
835 2 2
836 2 2
837 2 3
838 2 2
839 1 2
840 1 2
841 2 2
842 2 2
843 2 2
844 2 2

Flurochoridone elicited a sensitisation responsalinanimals andl
consequently should be classifiedsés sensitiser.
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10.7.1 Short summary and overall relevance of the providednformation on skin sensitisation

An open epicutaneous test carried out by MutteE,. I(1985) was not considered acceptable due to
relevant deviations. Purity of the active substanes not reported and the concentration used in the
induction was not the highest well-tolerated systafty to cause mild-to-moderate skin irritation.
Besides, the study did not show that active substgenetrates the skin and was systemically
available for contact with the immune system duelde concentration used, small area of
application, as long as the test sites remainedwered during the applicatioAccording to the
results of the study flurochloridone did not inddcgkin sensitisation but taking into account the
deficiencies of the study, sensitisation poterdfahe active substance cannot be determined Wwih t
available information.

A guinea pig maximization study was performed (AMlnog G., 2006) in order to elucidate the
sensitization potential of flurochloridone. In thssudy, sensitization response was seen in 10/10
animals (100% of response) following challenge Véith diluted flurochoridone in polyethylene 300
(PEG 300). Concentration of intradermal injectioasw25% in PEG 300 and topical induction
concentration was 75% in PEG 300. According torgwilts of the study, flurochloridone showed
skin sensitization potential.

10.7.2 Comparison with the CLP criteria

The only acceptable information was provided byuanga pig maximisation study (Arcellin, G.,
2006). According to CLP criteria sub-categoriegjuinea pig maximisation studies depend on the
grade of response and the concentration of thadatmal injection.

- Sub-category 1A is required when positive respamise30% at< 0.1 % of concentration of
the intradermal induction dose or positive resparfse60% at > 0.1% t& 1% concentration
of the intradermal induction dose.

- Sub-category 1B is required when positive respafise30 % to < 60 % at 0.1% t© 1% of
concentration of the intradermal induction doseoositive response af 30 % at > 1% of
concentration of the intradermal induction dose.

In the guinea pig maximisation study it was obseéragositive response of 100% with an induction
intradermal injection concentration of 25%. In alseof results at lower concentrations than 25% it
is not possible to rule out responses that wowdd ke a sub-category 1A. According to CLP criteria,
when data is not sufficient for sub-categorisattategory 1 is required. Taking into account the
available data, category 1 is required for thevacsubstance flurochloridone.

10.7.3 Conclusion on classification and labelling for skirsensitisation

Skin Sens. 1 — H317: May cause an allergic reaction
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10.8 Germ cell mutagenicity

Table 18: Summary table of relevait vitro andin vivo mutagenicity studies

Test
Test substance

System

Dosage

Results

Comments

Reference
Acceptability

In vitro gene mutati

on in bacterial

Bacterial reverse

S. typhimurium

Experiment | and

Negative in all

1% experiment:

Sokolowski A.,

mutation assay TA98, TA100, 11z strains £S9) Cytotoxicity 2011 (Report
GLP compliant TA1535and TA |3, 10, 33, 100, from dose level | No. 11450002)
(OECD 471) 1537 333, 1000, 2500 of 5000
and 5000 ug/plate:
Flurochloridone E Coli WP uvrA | pug/plate £S9) (-S9) in strain
(Batch no. TA1537 and Acceptable
11083467 and S9-mix from livers (+S9) in strain
purity 95.5%, of rats induced TA 1537, TA98
73.5%%trans- with phenobarbital and WP2 uvrA
isomer, 22.7% cis- | andp-
isomer). naphtoflavone. 2™ experiment:
Cytotoxicity :
Solvent: DMSO. (-S9) strains TA
1535, T1537 and
WP2uvrA
(+S9) strains
TA1535, TA
1537, TA98 and
WP2 uvrA.
Bacterial reverse | S. typhimurium Experiment | and Negative in all 1% experiment: | Sokolowski A.,
mutation assay TA98, TA100, e strains £S9) Cytotoxicity 2008 (Report
GLP compliant TA1535and TA |3, 10, 33, 100, from dose level | No. 1182503).
(OECD 471) 1537 333, 1000, 2500 of 5000 pg/plate
and 5000 (-S9): in TA100
Flurochloridone E Coli WP uvrA | pg/plate £S9) (+S9): in all
(Batch no. D-FI29 strains except E.| Acceptable
and purity 96.2%). | S9-mix from livers Coli WP2 uvrA
of rats induced 2500 ug/plate:
Solvent: DMSO. with phenobarbital TA 1535, T1537,
andp- TA98
naphtoflavone. 2" experiment:
Cytotoxicity:
(-S9) TA1535
2500 pg/plate
TA1537 at 333
pg/plate an
above
TA98 at 5000
pg/plate
(+S9): in all
strains except E.
Coli WP2 uvrA
at 5000 pg/plate
Bacterial reverse | S. typhimurium One experiment:| Negative in all No repeat Jagannath R.,

mutation assay

Not guideline and
GLP

Flurochloridone
(batch RRC 5276-
20-1 and purity
89.7%)

Solvent: DMSO.

TA1535, TA1537,
TA1538, TA98 and
TA100
Saccharomyces
cerevisaeD4

S9 from livers of
rats and mouse
induced with
aroclor 1254 or
with
phenopharbital

0.1, 1, 10, 100,
and 500 pg/plate
(£S9)

strains in the abseng
or presence of
metabolic activation,

@xperiments.

No positive
control for yeast.
One plate only
per
concentration.

No statistics.

1978a.
T-6350
Only

Supplementary
information
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Test Reference
Test substance System Dosage Results Comments Acceptability
Bacterial reverse | S. typhimurium One experiment:| Negative in all No repeat Jagannath R.,
mutation assay TA1535, TA1537, (0.1, 1, 10, 100, | strains in the absengexperiments. 1978b.

Not guideline and
GLP

Flurochloridone
(batch RRC 5276-
20-1 and purity
89.7%)

Solvent: DMSO.

TA1538, TA98 and
TA100
Saccharomyces
cerevisaeD4

S9 from livers of
rats and mouse
induced with
aroclor 1254 or
with
phenopharbital

and 500 pg/plate
(£S9)

or presence of
metabolic activation,

No positive
control for yeast.
One plate only
per
concentration.

No statistics.

T-6153

Only
Supplementar
y information

In vitro gene mutation in mammalian cells

In vitro mammalian | L5178Y (tk'/tk) 1% experiment: | -S9: Negative 1% experiment: | Wollny H.,
cell gene mutation | mouse lymphoma | (-S9): 6.3, 12.5, | +S9: Negative Cytotoxicity 2008 (Report
assay cells 25, 50, 75 and (xS9)at 100 No. 1182502).
without/with 100 pg/ml
GLP compliant metabolic pg/ml 2n experiment:
(OECD 476) activation Cytotoxicity
S9 mix from liver | (+S9): 6.3, 12.5, (-S9) at 80 pg/ml Acceptable
Flurochloridone of rats induced 25,50, 75 and and above
(Batch no. D-FI29 | with phenobarbital| 100 pg/ml
and purity 96.2%). | andp-
naphtoflavone 2" experiment:
Solvent: DMSO (-S9): 5, 10, 20,
1% experiment: 40, 60, 80 and
(£S9): Treatment | 100
4h pg/mi
2" experiment:
(-S9): treatment | (+S9): 10, 20, 40,
24h 60, 80 and 100
(+S9): treatment | pg/ml
4h
In vitro mammalian | L5178Y (tk'/ tk) | (-S9): 40, 60, 120(-S9): Negative (+S9): Matheson W.,
cell gene mutation | mouse lymphoma | and 160 pug/ml | (+S9): Increase in theCytotoxicity at | 1978
assay cells number of mutant | 160 pug/ml.
(+S9): 20, 40, 60 colonies at 60 pg/ml T-6348
Not guideline and and 80 pg/ml (increase was by less(+S9):
GLP S9 from livers of than factor 2.5 and | Cytotoxicity Only

Flurochloridone
(purity 89.7% and
batch not reported)

Solvent: DMSO

males rats with
aroclor 1254

Treatment: 4 h

there was no dose-
relationship).

from dose level
of 60 pg/ml and
above.

supplementar
y information
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Test ;Jekfsttance System Dosage Results Comments A(I:?ceefztrgtr:i(lzi?y
In vitro chromosome aberrations in mammalian cells
In vitro mammalian | V79 cells of 1% experiment: | Chromosome Precipitation at ({ Hoffmann H.,
chromosome Chinese hamster | Preliminary aberration: S9): 202.8 pug/ml| 2008
aberration assay | without/with (£S9): 12.7- EQUIVOCAL and above.
metabolic 3245 pg/mi -Experiment | (+S9): 101.4 (Report
GLP compliant activation i (-S9): increase in the pg/ml and above 1182501)
(OCDE 473) S9-mix from liver | Main number of aberrant
of rats induced (£S9): 12.7, 25.4| cells at 25.4 and 50.[7Toxicity: No
with phenobarbital| 54 50.7pg/ml pag/ml (s.s.) toxicity was Acceptable
andp- Experiment II: observed except
8 Flurochloridone | naphtoflavone. 2" experiment: (-S9): increment in | at 50.7 pg/ml
(Batch no. D-FI29 Preliminary the number of in 2 (-S9)
and purity 96,2%). | 1 experiment: (-S9): 0.8 -202.8| aberrant cell at 12.7| experiment
(£S9): Treatment 4 |, g/m| ug/mi (s.s.) relative Ml
Solvent: DMSO h (+S9): 3.2- 202.4 (+S9): increment in | decreased to
2" experiment: | ig/m the number of 43.1%.
(-S9): treatment aberrant cell at 12.7
18h Main &S9): pg/ml (not dose- Experiment Il
(+S9): treatment 12.7, 25.4 and dependency)
4n 50.7ug/ml Polyploid cells (:59) 5.6%
- poliploid cells
-Experiment| were found in the
Observation: all 1§ (£S9): increase in thegyent control
h number polyploidy
cells at 12.7, 25.4
and 50.7 pg/ml.
Not reconfirmed in
the second
experiment.
In vitro V79 cells of 1% experiment: | Chromosome Experiment I: Bohnenberger
micronucleus test in Chinese hamster | Preliminary aberration: Precipitation at (1 S., 2012
Chinese hamster | without / with (-S9): 2.5-200 | QUESTIONABLE |S9): 100 pg/mi
V79 cells metabolic pg/ml and above. (Report
GLP compliant activation (+S9): 1.6-3268 | -Experiment | (+S9): 12.8 1450001)
(OCDE 487) S9-mix from liver | pg/ml (-S9): increase in the pg/ml and above
of rats induced number of (-S9): 100 and
with phenobarbital| Main micronuclei at 100 | 200 pg/ml: Acceptable
andp- (-S9): 80, 100 | and 200 pg/ml (s.s.)| reduced
8 Flurochloridone | naphtoflavone. and 200 pug/ml | Not dose-dependent proliferation
(Batch no. (+S9): 6.4, 12.8, | Reduced index.
11083467 and 1% experiment: 51.1 and 102.1 | proliferation index
purity 95.5% (£S9): Treatment 4 pg/ml and precipitation at | Experiment Il
(73.5% of trans h these concentrations.Precipitation
isomer and 22.7% | Observation: 24h | 2™ experiment: +S9: 20ug/ml
cis isomer). Preliminary Experiment II: and above
2™ experiment: (-S9): 0.1-200 | (-S9): increase in the
Solvent: DMSO (-S9): treatment | pg/ml number of
24h (+S9): 2.5- micronuclei at 25
(+S9): treatment 4h200pg/ml pg/ml (s.s.)
Observation: 24h | Main
(-S9): 6.3,12.5
and 25 pg/ml
(+S9): 10, 20 and
120 pg/ml
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Test ;Jekfsttance System Dosage Results Comments A(I:?ceefztrgtr:i(lzi?y
DNA Damage
Unscheduled DNA | In vitro culture 1% experiment | 1% experiment Cytotoxicity Pirovano R.,
synthesis in culturegdHeLa cells (+S9): 1, 10, 100} (-S9):slight (-S9): at 50 1986
I increases of means | pug/ml and above,
Not guideline and S9 from livers of ﬁg?nind 1000 cpmat 10 pg/ml.
GLP rats induced with |~ , (+S9): slight (+S9): at 500 | T-M971-/1-2
aroclor 1254 2 experiment | increases of means | pg/ml and above,
Flurochloridone gr?f)l'(l)b% &%ISO'Cpm at 1 pg/mi. only
(90% purity and +59)'1, 10, 50 No doses dependen _supplem_entary
batch n° L-SC-0402 (100 a'nd, 20’0 " | 2" experiment: information
ug/ml NEGATIVE
Repair DNA strand | Human foreskin | 1mg/ml (30 NEGATIVE Higher Snyder, Ph. D.
breaks and DNA | fibroblasts minutes) concentration 1985
repair activity than 1 mg/mL
I Alkaline sucrose 1 i cause T-12058
Not guideline and velocity zy;:g;;xgmom precipitation and
GLP sedimentation incubation for 2h detachment of
Flurochloridone analysis and Nick cells from the Only
(86.3% purity and | translation assay dishes. supplementary
batch n° 7253-12-1 information
(EHC-0525-42)
Transformation of cells
Transformation of | BALB/3T3 Cells |0.625, 1.25, 2.50,Negative Preliminary Matheson,
cells 5 and 10 pg/mi study: 10 pg/ml, | P.D., 1978
Not guideline and the highest non-
GLP toxic T-6424
Flurochloridone concentration. Only
(purity and batch supplementary
not reported). information
Solvent: DMSO
In vivo, somatic cells
Test ;Jekfsttance System Dosage Results Comments A(I:?ceefztrgtr:i(lzi?y
In vivo mammalian | Bone marrow cells| Single dose (oral) | Negative No toxic Roth M., 2012
erythrocyte from male rat levels of 0, 500, reaction was
micronucleus test | Wistar (7 animals | 1000 and 2000 observed (Report
GLP compliant per dose group) Eng/kglbw btyz(fﬁ;l) 1464700)
samples a
(OECD 474) and 2000 mg/kg
8 Flurochloridone bw (samples 48 h) Acceptable
(Batch no. D-157
and purity 95.0%).
Vehicle: 30%
DMSO- 70% PEG
400
In vivomammalian | Bone marrow cells| Experiment I: 0, | Experiment | males} Positive control | Majeska J.,
bone marrow from male and 1250, 2500 and | Incremented group gave 1985.
micronucleus test | female CD1 mice. | 5000 mg /kg bw by micronuclei (s.s.) af negative results| (Report N° T-
Not guideline and | (5 animals/sex/ oral gavage. 2500 mg/kg bw and in females in the 11916)
GLP dose/sacrifice ime) experiment I; 0, | Sacrificed at 24 and experiment .
Flurochloridone 1250, 2500 and | 48 h (Not confirmec Only
(purity 86.3% batch 3500 mg/kg bw by| In the second supplementary
experiment). information

WRC 7253-12-1,
EHC-0525-42).
Vehicle: 10%
ethanol in corn oil
(vIv)

oral gavage in
males.
Bone marrow

samples at 24, 48
and 72h.

s.s.:statistically significant
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10.8.1 Short summary and overall relevance of the providednformation on germ cell
mutagenicity

Flurochloridone was tested for its genotoxic pagtnising a battery oin vitro (bacterial assay for
gene mutation, chromosome aberrations in mammaledls, gene mutation in mammalian cells,
DNA damage and transformation of cell) andvivo tests (bone marrow micronucleus assay). The
weight of the evaluation fell on the six well cortled studies with test substance well characterized
(known purity and batch), performed according to GDE guidelines and GLP compliant.
Additionally, other genotoxicity studies are avhl&a These studies were non-GLP compliant and
pre-guideline and were evaluated and included inRDBut considered only as supplementary
information.

Flurochloridone genotoxicitin vitro andin vivostudies are summarised Tahk

10.8.1.1 Invitro data

I n vitro genotoxicity testing - Bacterial assay for gene ntation

Title Salmonella Typhimurium and Escherichia Coli. Reverse mutations assay with
Flurochloridone Technical

Author (s) (year): | Sokolowski A. (2011)

Guideline OECD guideline 471 “Bacterial Reverse Motatiest” adopted July 21, 1997.

System S. typhimuriumTA98, TA100, TA1535, TA1537 anischerichia Colistrain WP2 uvrA. S9-miX
from livers of rats induced with phenobarbital ghadaphtoflavone

GLP Yes

Purity: 95.5% (73.5% trans-isomer, 22.7% cis-isgmer

Dose levels 3, 10, 33, 100, 333, 1000, 2500 and 5Q@0plate in all strains#S9).

Study acceptable

Executive Summary

Flurochloridone was evaluated for its ability todirwe mutations in the histidine operon of
Salmonella typhimuriurstrains TA 98, TA 100, TA 1535 and TA 1537 dascherichia Colistrain
WP2 uvrA. Dimethylsulphoxide (DMSQO) was used tovsokhe test substance. The assay was
performed in two independent experiments both aitl without liver microsomal activation. Each
concentration (3, 10, 33, 100, 333, 1000, 2500500 ug /plate), including the controls, was tested
in triplicate. Appropriate reference mutagens wesed as positive control.

Cytotoxicity: Toxic effects (below the indicatiomdtor of 0.5), were observed at the following
concentrations (ug/plate) (Table 19).

Table 19: Concentration (pg/plate) which cytotoxicity.

Strain Experiment | Experiment Il
-S9 +S9 -S9 +S9
TA 1535 / / 5000 5000
TA 1537 5000 2500, 5000 2500, 5000 2500,50q00
TA 98 / 5000 / 5000
TA 100 / / / /
WP2uvrA / 5000 / 5000

/. no toxic effects.
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Precipitation was noted a1000 pg/plate in all strains in presence and ireabs of S9 (both
experiments).

No substantial increase in revertant colony numioersny of the five tested strains was observed
with flurochloridone technical at any concentrafiorither in the presence nor in the absence of
metabolic activation (S9 mix). There was also nodency of higher mutation rates increasing

concentration in the range below the generally askedged border of biological relevance. The

positive controls resulted in clearly increasesigalin all experiments.

Conclusion: Under the experimental conditions regahr flurochloridone did not induce gene
mutations by base pair changes or frameshiftseérgémome of the strains used.

I n vitro genotoxicity testing - Bacterial assay for gene nation

Title Salmonella Typhimurium and Escherichia Coli. Reverse mutations assay with
Flurochloridone Technical

Author (s) (year): | Sokolowski A. (2008)

Guideline OECD guideline 471 “Bacterial Reverse Motatiest” adopted July 21, 1997.

System S. typhimuriumlA98, TA100, TA1535, TA1537 anBscherichia Colistrain WP2 uvrA. S9
mix from livers of rats induced with phenobarbgald3-naphtoflavone

GLP Yes

Purity: 96.2%

Dose levels 3, 10, 33, 100, 333, 1000, 2500 and 5Q@0plate in all strains«S9).

Study acceptable

Executive Summary

Flurochloridone was evaluated for its ability todirwe mutations in the histidine operon of
Salmonella typhimuriunstrains TA 98, TA 100, TA 1535 and TA 1537 dascherichia Colistrain
WP2 uvrA. Dimethylsulphoxide (DMSQO) was used tovsokhe test substance. The assay was
performed in two independent experiments both aitl without liver microsomal activation. Each
concentration (3, 10, 33, 100, 333, 1000, 25005060 ug/plate), including the controls, was tested
in triplicate with and without liver microsomal acition. Appropriate reference mutagens were used
as positive control.

The plates incubated with the test item showedaediackground growth at higher concentrations
in nearly all strains.

Cytotoxicity: Toxic effects (below the indicatiomdtor of 0.5), were observed at the following
concentrations (ug/plate) (Table 20).

Table 20: Concentration (pg/plate) which cytotoxicity.

Strain Experiment | Experiment Il
-S9 +S9 -S9 +S9
TA 1535 / 2500, 5000 2500 5000
TA 1537 / 2500, 5000 333-5000 5000
TA 98 / 2500, 5000 5000 5000
TA 100 5000 5000 / 5000
WP2uvrA / / / /

/: no toxic effects

Precipitation was noted a2500 pg/plate in all strains in presence and ireabs of S9 (both
experiments).
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No substantial increase in revertant colony numirerany of the five tester strains was observed
with flurochloridone Technical at any concentratioeither in the presence nor in the absence of
metabolic activation (S9 mix). There was also nodency of higher mutation rates increasing

concentration in the range below the generally askedged border of biological relevance. The

positive controls resulted in clearly increasesigalin all experiments.

Conclusion: Under the experimental conditions reguhr flurochloridone did no induce gene
mutations by base pair changes or frameshiftseérgénome of the strains used.

Additional studies on genotoxicity in bacterial andyeast

Other two studies on bacterial mutagenicity werailable (Jagannath R., 1978a; Jagannath R.,
1978b). The assays were non-GLP compliant and pidetine. Purity of flurochloridone was
89.7%.

The two studies had several deficiencies: one aastd triplicate planting was performed for each
experiment; each experiment was not repeated; mgerfinding toxicity study was performed; no

historical control data was presented; no statiktmalysis was performed; no positive control was
used for @ccharomyceserevisaeD4 strain.

In two studies no mutagenic activity was reportethbn the presence or in the absence of metabolic
activation in testeds. typhimurium strains TA98, TA100, TA1535, TA1537, TA1538 and Df
Saccharomyces cerevisaedose levels from 0.1 to 500 ug flurochloridpee plate.

These studies are considered as supplementarynafion.

In vitro gene mutation in mammalian cells

Title Cell mutation assay at the thymidine kinase locusTK ™) in mouse
lymphoma L5178Y cells with flurochloridone technic

Author (s) (year): Wollny H., 2008

Guideline OECD guideline 476 “In vitro mammalian cell genetation test”
adopted May 19, 2000

System L5178Y (TK'/TK") mouse lymphoma cells
S9 from livers of rats induced with phenobarbitahdaf-
naphthoflavone

GLP Yes

Purity: 96,2% (proportion of isomers is not ind&in the report)

Dose levels Tlexp:

Without S9: 6.3, 12.5, 25, 50, 75 and 100 pg/ml.
With S9: 6.3, 12.5, 25, 50, 75 and 100 pg/ml.

2" exp.:
Without S9: 5, 10, 20, 40, 60, 80 and 100 pg/ml

With S9: 10, 20, 40, 60, 80 and 100 ug/ml

Study acceptable

Flurochloridone was examined for genetic activitythie L5178Y TK" mouse lymphoma multiple
endpoint test in the absence and presence of niietambivation. DMSO (dimethylsulfoxide) was
used as solvent. Point mutation is measured in té8s system by examining the induction of
trifluorothymidine (TFT) resistance by forward gemaitation at the thymidine kinase (TK) locus.
The test was performed with and without metabolativation (S9 mix from the liver of
phenobarbital ang-naphthoflavone induced male Wistar HsdCpb:WU rafsyo independent
mutagenicity experiments were carried out.

39



Cytotoxicity: relevant toxic effects indicated byrelative cloning efficiency 1 or a relative total
growth of less than 50% of survival in both padalbeltures were observed at the maximum
concentration of 100 pg/ml in experiment | (wittrdamithout metabolic activation). In experiment Il
toxic effects occurred at 80 pg/ml and above withmatabolic activation (24h treatment).

No increase in mutant frequency was found in botpeaments with and without metabolic
activation. The historical range of solvent corgraelas occasionally exceeded but without statistical
significance.The linear regression analysis did not indicategaificant dose dependent trend of the
mutation frequency (p<0.05) in any of the experitakgroups.

The positive controls demonstrated in both assagsikility of the test system.

Conclusion: Under the experimental conditions reggbflurochloridone did not induce mutations in
the mouse lymphoma thymidine kinase locus assaygusie cell line L5178Y (TKTK) in the
absence and presence of metabolic activation. Tdrerdlurochoridone technical is considered to be
non-mutagenic in this mouse lymphoma assay.

Additional study on mutation in mammalian cells

In other study (Matheson W., 1978) flurochloridom@as assayed for the potential to induce
mutations in the mouse lymphoma thymidine kinaseusoassay using the cell line L5178Y
(TK*/TK") in the absence and presence of metabolic adfivalihe assays were non-GLP compliant
and pre-guideline. Purity of flurochloridone was®®. The concentrations used for flurochloridone
were 40, 60, 80, 120 and 160 pg/ml in absence ¢&lméc activation and 40, 60 and 80 pg/ml in
presence of metabolic activation.

In the main study marked cytotoxicity was obsereedl60 pg/ml and at 60 ug/ml and above in
absence and presence of S9, respectively. Sligh¢rment in the number of mutant colonies was
found in presence of S9 at 60 pg/ml. However thesaase did not exceed 2.5 times the spontaneous
control values and there was no dose-relationdbgsides, this was observed only in areas of less
than two relative growths. Positive controls indlieerelevant increase in mutant frequencies

Flurochloridone did not induce gene mutations @t mouse lymphoma cells L5178Y (TRK)
under the conditions of this study.

This study is considered as supplementary infoonati
Chromosome aberrationin vitro

Title In vitro chromosome aberration test in Chinese hamnter V79 cells
with flurochloridone technical

Author (s) (year): Hoffmann H., 2008

Guideline OECD guideline 473 “In vitro mammalian chromosonteraation test”
adopted 21 July 1997.

System V79 cells of Chinese hamster
S9 from livers of rats induced with phenobarbitad f-naphthoflavone

GLP Yes

Purity: 96.2 %

Dose levels Experiment I

Preliminary: (-/+S9) 12.7, 25.4, 50.7, 101.4, 20285.6, 811.3, 1622.b
and 3245 pg/ml.

Main: (xS9) 12.7, 25.4 and 50.7ug/ml

Experiment II;

(-S9): 0.8, 1.6, 3.2, 6.4, 12.7, 25.4, 50.7, 104nt] 202.8 pg/ml
(+S9): 3.2, 6.4, 12.7, 25.4, 50.7, 101.4, and 202y8n!

Main: (xS9) 12.7, 25.4 and 50.7ug/ml

Study acceptable

O
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Executive Summary

Flurochloridone was assessed for its potentiahtiuce structural chromosome aberrations in V79
cells of Chinese hamstar vitro in the absence and the presence of metabolicasictivby S9 mix.

In Experiment | test substance concentrations beiwE2.7 and 3245.0 pg/mL (approx. 10 mM)
(xS9) were chosen for the evaluation of cytotoxididging reduced cell numbers as an indicator for
toxicity, strong toxic effects were observed aftieratment with 101.4 pg/mL and above with and
without metabolic activation. In Experiment Il, a@mtrations between 0.8 and 202.8 pug/mL (-S9)
as well as 3.2 and 202.8ug/mL (+S9) were applied.

A chromosome damaging effect was examined by sigithie cells and evaluating the metaphases
(100 metaphases from each duplicate culture). Gyimity was determined by means of relative cell
suspension growth and by means of mitotic indexnfmer of mitosis per 500 cells).

Cytotoxicity: Test item precipitation was obsenagdconcentration of 202.8ug/ml and above in the
absence of S9 mix in Experiment | and Il as welbdt301.4pg/mL and above in the presence of S9
mix in Experiment I. Concentrations showing clegtotoxicity were not evaluated for cytogenetic
damage, thus no cytotoxicity was observed in treduated concentrations, except in experiment Il (-
S9) after continuous treatment with 50.7 pug/ml weharreduced mitotic index of 43.1% of control
was observed indicating cytotoxicity.

Table 21: Summary of results of the chromosome aberratiodysiuth flurochloridone

Flurochloridone Meta- Cell No Mitotic Aberrant metaphases [%] Endomi | Poly-
hases % index ; -totic loid
[ugimL] P per co[ntrol] [% *0aps | -0aps with cells réells
culture control] exchanges [%] [%0]
-S9, £ experiment (4 h exposure)
Solvent control 100 100 100 0.5 0.0 0.0 0.0 2.9
12.7 100 106 100 1.0 0.5 0.0 0.0 3.9
254 100 95 97 3.0 2.5% 15 0.2 4.8*
50.7 100 82 108 3.0 2.5*% 0.0 1.9* 5.0*
Positive control 100 - 86 16.0 14.5* 3.5 0.0 4.0
-S9, 29 experiment (18 h exposure)
Solvent control 100 100 100 15 1.0 0.0 0.0 2.3
12.7 200 115 93 35 3.3* 0.3 0.0 2.1
254 100 98 74 35 3.0 0.0 0.0 1.6
50.7 100 57 43 25 25 0.5 0.0 1.8
Positive control 100 - 73 12.5 11.5* 3.0 0.0 2.1
+S9, F' experiment (4 h exposure)
Solvent control 100 100 100 3.0 3.0 0.0 0.2 3.5
12.7 100 102 105 35 3.0 0.5 0.1 3.3
254 100 102 96 15 15 0.0 2.1 4.0
50.7 100 95 90 5.0 4.0 15 1.4* 4.7
Positive control 100 - 43 12.0 11.5* 5.5 0.0 4.1
+S9, 29 experiment (4 h exposure)
Solvent control 100 100 100 2.0 2.0 0.5 0.0 5.6
12.7 200 67 100 6.3 5.5*% 1.0 0.3 4.3
254 100 85 98 5.5 35 1.0 0.4* 6.4
50.7 100 71 127 5.5 4.0 0.0 0.4* 5.9
Positive control 50 - 920 40.0 38.0* 7.0 0.0 51

Experiment I: Concentrations of 25.4 and 50.7ug(r®9) induced statistically significant increases
in the number of aberrant cells excluding gaps%2dach). However these values lay within the
laboratory’s historical control data range (0.094.8berrant cells excluding gaps).
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Experiment II: two statistically significant increes in the number of aberrant cells were observed.
At concentration of 12.7 pg/mL (-S9) a value of%.aberrant cells excluding gaps were observed.
This value is within the laboratory’s historicalntml data range (0.0-3.5%). In the presence of S9
mix the concentration of 12.7 pg/mL induced 5.5%reimt cells excluding gaps. This value is out
the laboratory’s historical control data range {0.0%). However, the next two higher
concentrations of 25.4 and 50.7ug/mL did not ineeethe aberration frequencies and no dose-
dependency was observed.

In Experiment | Flurochloridone induced a dose-theleat increase in the number of polyploid cells
(-S9: 3.9, 4.8, 5.0%; +S9: 3.3, 4.0, 4.7%). Thisevkation was not reconfirmed in the second
experiment in the absence of S9. With S9, 5.6% poig cells were found in the solvent control.
This value was higher than the laboratory’s histdrisolvent control data (0.6-4.3% polyploidy
cells).

Conclusion

Under the experimental conditions reported, thalte®f this study are not clearly negative and/the
might be considered as equivocal.

In vitro mammalian erythrocyte micronucleus test

Title In vitro micronucleus in Chinese hamster V79 cells with fhochloridone
technical

Author (s) (year): | Bohnenberger S., 2012

S OECD guideline 48711 vitro mammalian cell micronucleus test (Mnvit)” adopted
Guideline

21 July 1997.
System V79 cells of Chinese hamster
S9 from livers of rats induced with phenobarbitad f-naphthoflavone
GLP Yes
Purity: 95.5 % (w/w) 73.5% trans-isomer, 22.7%is@mer
Dose levels Experiment I:
Preliminary:

(-S9): 2.5, 5, 10, 20, 40, 50, 60, 80, 100 and 2§0n!
(+S9): 1.6, 3.2, 6.4, 12.8, 25.5, 51.1, 102.1, 20408.5, 817, 1634 and 3268

pg/mi
Main: (S9): 80, 100 and 200 pg/ml; (+S9): 6.4, 1381 and 102.1 pug/ml

2" experiment:

Preliminary:

(-S9): 0.1,0.2,0.4,0.8, 1.6, 3.1, 6.3, 12.5,515,100 and 200 pg/ml
(+S9): 2.5, 5, 10, 20, 40, 80, 100, 120, 140, 180, and 200 pg/ml
Main: (-S9): 6.3, 12.5 and 25 pg/ml; (+S9): 10,820 120 pg/ml

Study acceptable

Executive Summary

Flurochloridone was assessed for its potentialnidudce structural micronuclei in V79 cells of
Chinese hamsten vitro in the absence and the presence of metabolicatictivby S9 mix.

In Experiment | test substance concentrations batwie6 and 3268 pg/ml (approx. 10mMSQ)
were applied for the evaluation of cytotoxicity.tGpxic effects were observed in the absence of S9
mix at 200 pg/ml and above and in the presenc®ohi® at 204.1 pg/mL and above. In Experiment
Il, concentrations between 0.1 and 200 pg/ml (e89)ell as 2.5 and 200 pg/mL (+S9) were applied.
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In the Experiment I, visible precipitation of thest item in the culture medium was observed at 100
pg/ml and above in the absence of S9 and at 12r@ljagpd above in the presence of S9 mix. In the
experiment I, precipitation occurred in the presenf S9 mix at 20 pg/ml and above.

In Experiment | in the presence of S9 mix and ip&xment Il in the absence and presence of S9
mix, concentrations showing clear cytotoxic effestsre not evaluable for cytogenetic damage. In
the Experiment | in the absence of S9 mix cleaotoyicity of approx. 55% of control was observed
at the highest evaluated concentration.

Table 22: Summary of results of the micronucleus test wlitihoichloridone

Experiment | EXposure Concentration s9 Proliferation | precipitation | Micronucleus
(h) (ng/mi) index cell (%)
Il 4 Solvent control - 2.65 0.80
80 - 2.19 - 0.90
100 - 1.72 + 3.60*
200 - 1.45 + 2.15*%
Positive control - 2.65 - 13.30*
4 Solvent control + 2.58 1.15
6.4 + 2.60 - 0.85
12.8 + 2.31 + 100
51.1 + 2.65 + 0.90
102.1 + 2.19 + 0.55
Positive control + 2.09 - 17.85*
Il 24 Solvent control - 2.56 0.20
6.3 - 2.43 - 0.55
12.5 - 2.29 - 0.55
25 - 2.13 - 0.70*
Positive control - 2.35 - 12.35*
4 Solvent control + 1.79 0.60
10 + 1.86 - 0.70
20 + 1.85 + 0.15
120 + 1.70 + 1.05
Positive control + 1.54 - 20.75*

*Number of micronucleated cells statistically siggantly higher than corresponding control valugsi(square test).

In the Experiment | without S9 mix, the two highesincentrations were statistically significant
(3.6% and 2.15% micronucleated cells). Howevess tmding is not dose-dependent and reduced
proliferation index and precipitation of the tetgm was observed at these doses. In Experiment |l
without S9 mix one single statistical significanalve was observed with 25 pg/ml (0.7%
micronucleated cells). In the presence of S9 mixehevant mutagenic effects were observed.

Conclusion

Under the experimental conditions reported, Flularitione technical induced micronuclei in V79
cells (Chinese hamster cell ling) vitro in the absence of metabolic activation. This fngdivas
observed at doses with cytotoxicity. Therefore thasults are not clearly positive and might be
considered questionable.
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DNA Damage
The DNA damage was tested in twovitro studies:

In one study (Pirovano R., 1986), flurochloridon@swassessed to induce DNA damage and
unscheduled DNA synthesis in cultured Hela cellghe absence and the presence of metabolic
activation by S9 mix at dose levels of up to 1-1Q@dml of flurochloridone per plate (triplicates fo
each concentration with and without hydroxyured)efe is no available OECD Guideline. The
purity of the test compound was 90Markedly reduced replicative DNA synthesis as iathec for
cytotoxicity was seen at flurochloridone concembrag >50 pg/ml and>500 pg/ml in the Hela cells

in absence and presence of metabolic activatispetively. In the 3 experiment slight increases of
means cpm (+HU) not statistically significant wdserved at dose levels of 10 pg/ml in absence of
metabolic activation and 1 pg/ml in presence ofaielic activation. No dose-dependency was
observed. This observation was not reconfirmethénsecond experiment.

In the other study (Snyder Ph.D., 1985), the objeatas to assess to potential of flurochloridame t
induce DNA stand beak in human foreskin fibrobl@$8BP)in vitro. There is no available OECD
Guideline. The purity of the test compound was 86.3he human fibroblasts were exposed 30
minutes to the test substance in the absence afbolet activation. The dose level selected was 1
mg/mL. Higher concentrations than 1 mg/ml causestipitation and detachment of cells from the
dishes.

No indication for induction of DNA damage (breaks) DNA repair by flurochloridone treatment
was detected in this vitro assay with human fibroblasts.

These studies are considered as supplementarynafion.

Cdll transformation

Flurochloridone was assessed for its potentiahdoce malignant transformation of BALB/3T3 cells
in vitro in the absence of metabolic activation by S9 nd®2 from induced rat liver appears to be
toxic to BALB/3T3 cells). There is no available OBCGuideline. The purity and batch

specifications were unknown. The doses tested Wéb, 1.25, 2.50, 5 and 10 pg/ml.

Under the conditions of this assay, Flurochloridatid not induce a significant increase in
morphological transformation in BALB/3T3 cells.

This study is considered as supplementary infonati

10.8.1.2In vivo data
In vivo studies in mammalian somatic cells

In vivo mammalian erythrocyte micronucleus test

Title Micronucleus assay in bone marrow cells of the ratwith
flurochloridone tech.
Author (s) (year): Roth M. (2012)

OECD guideline 474 “Mammalian erythrocyte microraus test”,

Guideline adopted July 21, 1997

System Bone marrow cells from males rat Wistar.
GLP Yes

Purity: 95.0%

Dose levels Single dose by oral route

500, 1000 and 2000 mg/kg p.c. (sampling of boneamar24h)
2000 mg/kg p.c. (sampling of bone marrow: 48h)

Study acceptable

44



Executive summary

In a bone marrow micronucleus assay using Wistarfltaochloridone technical was administered
perorally to groups of seven males per dose angblgagntime. Male animals only were used in the
main experiments since no substantial gender spatifferences in toxicity were observed in the
pre-experiment or preceding toxicity studies. Negatontrol group was treated with the vehicle
only (30% DMSO/ 70% PEG 400) and positive contnalugps were treated with cyclophosphamide
(20 mg/kg b.w).

Bone marrow cells were collected for micronuclealgisis 24 h and 48 h after a single administration
of flurochloridone.

In order to describe a cytotoxic effect due to tteatment with flurochloridone the ratio between
polychromatic and normochromatic erythrocytes wastemnined in the same sample.
Polychromatic erythrocytes (PCESs) (at least 2000apamal) were scored for micronuclei.

After treatment with the test item the number ofE3(er 2000 erythrocytes was not substantially
decreased as compared to the mean value of PCE2O@@rerythrocytes of the vehicle control, thus
indicating that flurochloridone did not exert angrsficant cytotoxic effects in the bone marrow.
Exposure of the bone marrow was demonstrated indkietic studies in rats.

Proportion of polychromatic erythrocytes (PCE): B@E values observed in the groups treated were
comparable to negative control. The mean valuesnimfonuclei observed after treatment with
flurochloridone were below or near to the valueh& vehicle control group and within the historical
vehicle control range. Additionally no dose-deperjewas observed.

Positive control treatment showed a statisticalignisicant increase of induced micronucleus
frequency.

Conclusion

Under the experimental conditions reported, flufogtone did not induce micronuclei in the bone
marrow cells of the rat.

Additional studies mammalian erythrocyte micronucleus test

In the other study (Majeska J., 1985) flurochlondowas assayed for the potential to induce
micronuclei in bone marrow cells in CD1 migevivo. There is no available OECD Guideline. The
purity of the test compound was 86.3%. Flurochlomel was administered per oral gavage to groups
of males and females animals at target doses df, ZEH0 and 5000 mg /kg in the Experiment | and
1500, 2500 and 3500 mg/kg in the Experiment 1. flarg of the bone marrow was done 24, 48 and
72 hours after treatment.

There were statistically significant increases inronucleated PCEs in males at 1250 mg/kg after 48
hours and at 2500 mg/kg after 24 and 48 hours. ©biervation was not reproducible in the
Experiment Il. There was no significant increasenioronucleated PCEs in female mice.

Conclusion

Under the experimental conditions reported, flutogtone did not induce micronuclei in the bone
marrow cells when administered by oral gavage twemi

This study is considered as supplementary infonati
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10.8.1.3 Human information
No data available.

10.8.1.4 Other relevant information
No data available.

10.8.1.5 Summary and discussion of mutagenicity

Flurochloridone was tested for its genotoxic pa&nising a battery o vitro (bacterial assay for
gene mutation, chromosome aberrations in mammalgls, gene mutation in mammalian cells,
DNA damage and transformation of cell) andvivo tests (bone marrow micronucleus assay). The
weight of the evaluation fell on the six well cortled studies with test substance well characterized
(known purity and batch), performed according to GDE guidelines and GLP compliant.
Additionally, other genotoxicity studies are avhl&a These studies were non-GLP compliant and
pre-guideline and were evaluated and included inRDBut considered only as supplementary
information.

Flurochloridone was tested in four bacterial asdaysgene mutation. No mutagenic activity was
noted in the strains tested in the absence orpces# a metabolic activation system.

Similarly, no increases in gene mutagenic were $@éine mouse lymphoma L5178Y (TRK) in
the absence or presence of a metabolic activaysters.

Assays on chromosomal aberratiomsitro showed equivocal results. In a study (Hoffman2008)
with flurochloridone (batch and purity known andnswered appropriate) performed according to
OECD guideline 473, test substance induced stralctinmromosomal aberrations in the V79 Chinese
hamster cells.

In the experiment |, statistically significant ieases in the number of aberrant cells were obsatved
two higher doses in the absence of metabolic aativaHowever these values lay within the
laboratory’s historical control date range. In &x@eriment Il, statistically significant increaseghe
number of aberrant cells were observed at 12.7 uw@/Mmhout and with metabolic activation.
However, the next two higher concentrations didinotease the aberration frequencies and no dose-
dependency was observed. Furthermore, in the ewpetil, Flurochloridone induced a dose-
dependent increase in the number of polyploidyscdlhis observation was not reconfirmed in the
experiment 1l. Therefore, the results of this gtade not clearly negative and might be considered
equivocal.

A recent study (Bohnenberger S., 2012) with Flulmdtione (batch and purity known) performed

according OECD guideline 487, revealed questionadselts in the micronucleus test in Chinese
hamster V79 cells in the absence of metabolic attw in the experiment I. However this finding is

not dose-dependent and precipitation and reduced paoliferation index of the test item was

observed at these doses. In the experiment lisstal significant value was observed at the highe

dose in the absence of metabolic activation. Theeefthe results of this study are not clearly
positive and might be considered questionable.

In relation to DNA damage vitro, negative results were obtained in DNA breaks siandyiploid
human fibroblast cells and in a UDS assay in Hedls c

An in vitro mammalian transformation assay was performed in B/BL3 cells in the absence of S9
where Flurochloridone gave negative results.

Two in vivo genotoxicity assays in mammalian somatic cellsaseglable.
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A new study (Roth M., 2012) with flurochloridoneafoh and purity known and considered
appropriate) performed according to OECD guidel#e4, showed negative results in the
micronucleus test in the bone marrow cells of tatose levels ranged from 500 to 2000 mg/kg bw.

Negative results were also observed in otherivo bone marrow micronucleus test (Majeska, J.B.,
1985).

Conclusion

Flurochloridone did not induce mutatiam bacterial and mammalian cell (mouse lymphoméscel
L5178Y TK'/TK") in the absence and presence of metabolic actiitythermore, equivocal result
was observedn vitro chromosome aberrations test in V79 cells of Clinesmsterin vitro well
conducted test for micronuclei in V79 cells of Gise hamster showed positive results in the absence
of metabolic activation, though this finding wasselved at doses with cytotoxicity and not dose-
dependent (experiment I). Therefore the resulthaf study is considered questionable. Moreover,
negative results were found in two vivo studies on micronucleus test in bone marrow a#lihe

rat and the mouse.

Based on the results of all studies provided, tegght of evidence suggests movivo genotoxic
potential of flurochloridone. Therefore flurochldone does not warrant classification for
mutagenicity according to CLP criteria.

10.8.2 Comparison with the CLP criteria

According to CLP classification of a substance agagen Category 1B is based on the following
criteria.

— Positive result (s) fronm vivo heritable germ cell mutagenicity test in a mammais

— Positive result (s) foin vivo somatic cell mutagenicity/genotoxicity tests irrrgecells in
vivo, or by demonstrating the ability of the sulbsi or its metabolite(s) to interact with the
genetic material of germ cells; or

— Positive result from tests showing mutagenic efféntthe germ cells of humans, without
demonstration of transmission to progeny; for exampan increase in the frequency of
aneuploidy in sperm cell of exposed people.

Classification into category 2 according to CLRaguired for substances which cause concern for
humans owing to the possibility that they may irelberitable mutations in the germ cells of humans
based on:

— Positive evidence obtained from experiments in materand/or in some cases from in vitro
experiments, obtained from:

Somatic cell mutagenicity tests in vivo, in mammals

Otherin vivo somatic cell genotoxicity tests which are suppotiggositive results from
in vitro mutagenicity assays.

Note: Substances which are positimevitro mammalian mutagenicity assays, and which also show
chemical structure activity relationship to knowerm cell mutagens, shall be considered for
classification as Category 2 mutagens.

In_conclusion: Flurochloridone did not induce migatin bacterial and mammalian cell (mouse
lymphoma cells L5178Y TKTK") in the absence and presence of metabolic actiFitythermore,
equivocal result was observatvitro chromosome aberrations test in V79 cells of Clareamster.
In vitro well conducted test for micronuclei in V79 cellsG@hinese hamster showed positive results
in the absence of metabolic activation, though fimding was observed at doses with cytotoxicity
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and not dose-dependent (experiment ). Therefaedbult of this study is considered questionable.
Moreover, negative results were found in timovivo studies on micronucleus test in bone marrow
cells of the rat and the mouse.

Based on the results of all studies provided, tlegght of evidence suggests movivo genotoxic
potential of flurochloridone. Therefore flurochldone does not warrant classification for
mutagenicity according to CLP criteria.

10.8.3 Conclusion on classification and labelling for gerncell mutagenicity

CLP: A classification is not required
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10.9 Carcinogenicity

Table 23: Summary table of animal studies on carcinogenicity

NOAELS have been copied from the DAR for informatidy
" Increase/decrease relative to controls denoted/by *p<0.05; **p<0.01; n.s.: non-significant

Method, guideline, sul:-)rs‘izace
dev[atlons 'f. any, dose levels Results Reference
species, strain, sex duration of
no./group ura
exposure
Long-term toxicity | Purity: 86.3% | Mortality: not affected by treatment. Sprague,
and Proportion of G.L. (1985a)
carcinogenicity isomers not Human or | Incidence of
study in rats indicated. Sex :132? N F(;)eu;; Moribund | unscheduled (IIA/5.5/01)
(2-years) ) sacrifice deaths
Oral (diet): 0o |60 13 14 45%
Envromental | dissolved n- vate [0 Tl 17 [ an | am
Health Center acetone 100 | 60} 21 8 48%
(0.05% wiw) 400 | 70| 13 15 40%
B.33 and mixed o [60] 12 18 50%
GLP: Yes with diet. Female fg)o Zg §7) ;2 j:;f
Rat strain: SpragugPoses: 0, 40, 200 |70l 7 > 410/0
Dawley 100 and 400 0
60 rats/sex/dose | PPM Clinical signs:no treatment related clinical signs.
equivalent to:
except for dose of Males: 1.5 3.4 400 ppm
400 ppm with 70| """ ™" ™| Bodyweight and food consumption:
rats/gex. - mg/kg = (}*) Bodyweight in males on weeks 11, 13, 15 and dutime period onf
Interim sacrifice at bw/day. week 19-41 and on week 55 but not greater that ib08ay case.
12 months was Females: 2.0, = (}) Bodyweight gain in males and females on week 0584/16%), weel
performedin 10 | )0 14103 0-13 (12%/15%) and week 0-53 (14%/10%).
male/sex/dose mg/kg = (|*) Food consumption was reduced for most of theklyeealues during
except for QOse of bw/day. the first 25 weeks in males and 23 weeks on fem@esvards there wele
400 ppm with 20 only occasionally significant reductions.
rats/sex.
Haematology:
Study acceptable = (1*)White blood cells (WBC) in males and females on tho (27%/43%
o and month 12 (31%/22%) but within the historicahirol values and with
Deviations: none no clear dose-dependency. It has to be noted arhégim white cell counts
for male and female controls.
Blood chemistry:
= (*)Serum cholesterol in males on month 6 (26%). Ginalues werg
unusually high.
= (}*)Serum potassium (9%) in males on month 18 buidose-related.
= (*Alanine transaminase (ALAT) in females on month(B86%).
Organ weights and gross pathology:
= Heart: (**) absolute (21%) and|¢) relative (22%) weight in males ft
interim sacrifice but comparable to controls atrtieal sacrifice.
= Testes: {n.s) of absolute and relative weight butl0% at both interim
(12% of absolute and 13% of relative) and termisatrifice (22% o
absolute and 10% of relative). Small size (31/#)largement (12/70),
discoloration (37/70) and fluid content (21/70) evebserved.
= Epididymides: small size (15/70) and discoloraijp®/70).
Microscopic findings:
Non-neoplastic changes:
= Testes: tubular atrophy (66/70), interstitial deylperplasia (37/70},
edema (21/70) and vessel degeneration (27/70), letubu

dyspermatogenesis (10/70).
= Epididymides: spermatic degeneration (48/70) abdlar hyperplasi
(49/70).
Neoplastic changes: no evidence of treatment effedhe development
tumours.
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Method, guideline,

Test

deviations if any substance,
. . ' dose levels Results Reference
species, strain, sex duration of
no./group
exposure
100 ppm
Haematology:
= ({*)White blood cells (WBC) in males and females on tha (29%/32%
and month 12 (35%/28%) but within the historicahicol values and with
no clear dose-dependency. It has to be noted arhégim white cell counts
for male and female controls.
Blood chemistry:
= ({*)Cholesterol in males on month 6 (24%). Controlues were unusually
high.
Organ weights and gross pathology:
= Heart: (*) absolute (21%) and[f) relative (19%) weight in males ft
interim sacrifice. Values were comparable to cdatad terminal sacrifice.
Microscopic findings:
Non-neoplastic changes:
= Testes: edema (11/60).
Neoplastic changes: No evidence of treatment effedhe development of
tumours.
40 ppm
Haematology:
= ({*)White blood cells (WBC) in males and females on thah (23%/34%
and month 12 (22%/27%) but within the historicahtrol values and np
clear dose-dependency. It has to be noted a higim mvaite cell counts fgr
male and female controls.
Organ weights and gross pathology:
= Heart: (*) absolute (20%) and/f) relative (21%) weight in males ft
interim sacrifice. Values were comparable to cdatad terminal sacrifice.
Microscopic findings:
Neoplastic changes: No evidence of treatment effedhe development of
tumours.
NOAEL: 100 ppm corresponding t®.9 and 4.8 mg/kg bw/dayfor males andl
females respectively.
Carcinogenicity [ Purity: 86.3% | Mortality: not affected by treatment. It was only observedlightly lower| Sprague,
study in mice Proportion of | survival or younger mean age at death at 200 pptmirbabsence of dosgG-L. (1985b)
(2-years) :ﬁ?j?ggttdr?m relati_onship .could be considered not relevant. (I1A/5.5/02)
Laboratory: Stauffe Survival (%):
Enviromental Oral (diet): Males Females
Health Center test item was
dissolved in ppm 0 50 | 200]| 800 0 50 20p 800
B.32 acetone week 52 96 98 92 94 96 99 94 98
GLP: Yes (0.06% wiw) week 78 92| 92| 78] 9o oof o o
) ) and mixed
Mice strain: with diet. week 104 64 76 37 42 60 59 6 50
B6C3F1 Age atdeath [days|] 60B 645 533 63 dr6 475 b63 [639
60 mice/sex/dose |Doses: 0,50, : : ey —
Interim sacrifice at 200 and 800 | Clinical signs:no treatment related clinical signs.
12 months was ppm .| 800 ppm
: equivalent to: X .
performed in 10 Males: 0 6.3 Bodyweight gain
mice/sex/dose o5 7 a'nd, 1(')0’ | " (1) Bodyweight gain on week 53-79 in males (-2.9sg9-1 g of controls
: ' and females (-0.3 gs. 1.9 g of controls) and on week 0-79 in males (%)
Study acceptable | mg/kg and females (16%)
. bw/day. )
Deviations: Females: 0, Haematology:
Biochemical 9.1,32.1and = (1*) Red blood cells (RBC) in females on month 12 (8%i)dose-related.
parameters were nol 43 5 mg/kg * ({*) Hematocrit in females on month 12 (7%) not dosiated.
performed in this | p/gay. Organ weights and gross pathology:
study. Haematolog) = Adrenals: at interim sacrificeft*) absolute weight in males (136%) apd

examinations were
not performed on
month 18. Dosing

(1*) in females (43%) and?1*) relative weight in males (103%) arf
females (50%). Values were comparable to contitasreninal sacrifice.

o

= Liver: at interim sacrifice 1*) absolute weight in males (21%) antt)(
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Method, guideline,

Test

deviations if an SIS
. any, dose levels Results Reference
species, strain, sex duration of
no./group exposure
error was relative weight in females (14%). Values were corapke to controls gt

documented during
3 days on week 8 at
800 ppm when
variable amounts o
flurochloridone and
another test material
were mixed in diet.
Concentration of
flurochloridone wag
from <5 to 740 ppn
while the range for
the other compound
was from <3 to 190
ppm. Duration of
the study was 24
month instead of 1§
month
recommended for
mice.

terminal sacrifice.
= Qvaries: at interim sacrificett) absolute weight (48%) and¥) relative
weight (61%) but not observed at terminal sacrifice

Microscopic findings (non-neoplastic findings):

= Liver: necrosis in males (7/66s 1/60 of controls). In most cases the fpci

of necrosis were secondary to neoplastic or inflatony processes.
Biochemical parameters that could discard liver dgmavere no
performed in this study.

= Bone marrow: haemosiderosis in females (6@/60 of controls).

Neoplastic findingstfend analysis using Matel-Hanzel 2X4 analysis)
= Increase of hepatocellular carcinoma in males @6\. 16.6% oOff
controls) not significant and not clearly dose-defent. The incidence of
this carcinoma in males was 21.6% in a study coteduat similar time
and 21.3% in historical control data (Haseman gt1884) cited in th
study. The incidence was within the range of onthefhistorical control
provided (4%-38.8%) and slightly above the othex (¢h2%-24.6%).
= The incidence of adrenocortical adenomas in méddegér than values (
the historical control data provided) was compadblcontrols (31/60s.
27/60 of controls), not significant and not cleattyse-related.

200 ppm

Haematology:
= (1*) platelets (27%) but not dose related.

Organ weights and gross pathology

12y

=

= Adrenals: at interim sacrificeft*) absolute weight in males (100%) apd

(1**) relative weight in males (78%) and females (42%alues werg
comparable to controls at terminal sacrifice exdeptrelative weight in
females in which a significant not dose-dependedtction was observe
in contrast to increases seen at interim sacrifice.

= Liver: at interim sacrifice(*) relative weight in females (12%).

= Qvaries: at interim sacrificef) absolute weight (41%) and relative weig
(59%) but not at terminal sacrifice.

Neoplastic findingsttend analysis using Matel-Hanzel 2X4 analysis)

= The incidence of adrenocortical adenomas in mdgghér than values ¢
the historical control data provided) was comparablcontrols (26/58s.
27/60 of controls), not significant and not cleattyse-related.

50 ppm

Haematology
= (1*) platelets (19%) but not dose-related.
Neoplastic findingstfend analysis using Matel-Hanzel 2X4 analysis)
= The incidence of adrenocortical adenomas in mélegér than values (
the historical control data provided) was sligtdalyove to controls (35/6
vs.27/60 of controls) but not significant and notaelg dose-related.

NOAEL: 50 ppm corresponding t@®.3 and 9.1 mg/kg bw/dayfor males an
females respectively.

=

O —

o
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10.9.1 Short summary and overall relevance of the providednformation on carcinogenicity

In a 2-year long-term toxicity and carcinogenicstydy in rats (Sprague, 1985a) tested dose levels
were 0, 40, 100 and 400 ppm equivalent to 0, 1%a8d 15.7 mg/kg bw/day for males and 0, 2.0,
4.8 and 19.3 mg/kg bw/day for females.

No mortality or clinical signs were associatedreatment. There was no evidence of development of
tumours due to treatment at any dose level. Bodyhteand food consumption decreases were
observed only at the top dose level of 400 ppm.yB@ight was significantly reduced in males on
weeks 11, 13, 15, on week 19-41 and on week 53%léateases were not greater that 10% in any
case. Bodyweight in females remained comparableotdrols during treatment. With respect to
bodyweight gain there were reductions in males femaales on weeks 0-7, 0-13 and 0-53. Food
consumption was significantly reduced for most leé tveekly values during the first 25 weeks in
males and the first 23 weeks on females. Onwardsethvere only occasionally significant
reductions.

Statistically significant decreases in white blooells (WBC) were registered from 40 ppm on
months 6 and 12 for both sexes. The statisticalifsignce of this finding is related to the relatiy
high mean white cell counts for male and femalegrots. Besides it has to be pointed out that there
was not a clear dose-relationship and the valuag wethin the historical control range. Blood
chemistry revealed random significant variationsl@iibtful toxicological relevance. Cholesterol was
significantly reduced in males on month 6 from Jffm but this was not considered treatment-
related due to the unusually high control valuenfke transaminase (ALAT) was significantly
reduced in females on month 12 at 400 ppm. Signifidecrease at 400 ppm of serum potassium
was observed on month 18 in males but not dosendiepé.

Absolute and relative weight of heart was signiiitya reduced in males from 40 ppm at interim
sacrifice. The values remained comparable to ctntb terminal sacrifice and no microscopic
findings were observed in this organ to suggeseatrent relationship for this effect. At 400 ppm
testes absolute and relative weights were notsstatily different from controls but the observed
reduction followed a trend throughout the study avas greater than 10% at both interim and
terminal sacrifice at this dose level. Alterationgestes at this dose level were general disctibora
enlargement, fluid content or reduction of size amepididymides small size and discoloration.

Microscopic findings at 400 ppm in testes were @igoof the seminiferous tubule with a variable
interstitial cell hyperplasia, tubule-dyspermatoggs, interstitial edema (observed from 100 ppm)
and medial hypertrophy/degeneration of small muscaiteries. At this same dose level, epididymal
changes were characterized by extensive degeneraficspermatic elements and microtubular
hyperplasia. The microtubular hyperplasia may lmosgary to alterations in epididymal epithelial
“clear cells”. The distribution and occurrence tfer non-neoplastic alterations were similar tastho
expected for a study in this strain of rat. No evice of neoplastic changes was observed.

In conclusion there was no evidence of carcinoggniat tested dose levelNOAEL was
established a00 ppmequivalent td.9 and4.8 mg/kg bw/dayfor males and females respectively.

In a 2-year carcinogenicity study in mice (Spradi885b) tested dose levels were 0, 50, 200 and 800
ppm equivalent to 0, 6.3, 25.7 and 100.1 mg/kg bw/dr males and 0, 9.1, 32.1 and 143.5 mg/kg
bw/day for females. It has to be noted that dunatbthe study was 24 month instead of 18 month
recommended for mice according to B.32 method.

No mortality or clinical signs were associatedreatment. Bodyweight and food consumption were
not affected by treatment. Only bodyweight gain880 ppm was reduced in both sexes mainly
during the second half of the study and on week ti#emales.

The only significant effects on haematology weresestsed at 800 ppm in females on month 12
(interim sacrifice) with decrease in red blood €@hd hematocrit with no clear dose-relationshigp an
no occurrence at terminal sacrifice.
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At interim sacrifice the absolute weight of adrenalas significantly increased from 200 ppm in
males and at 800 ppm in females and the relativghtvef adrenals was also significantly increased
from 200 ppm in both sexes. Values were compartibleontrols at terminal sacrifice except for
relative weight in females at 200 ppm in which gn#icant not dose-dependent reduction was
observed in contrast to increases seen at intexamfise. It was also observed at interim sacrifite
800 ppm significant increase of the absolute weajHiver in males and from 200 ppm significant
increase in the relative weight in females. Valwvese comparable to controls at terminal sacrifice.
has to be noted a significant trend in liver neisras males at 800 ppm. In most cases the foci of
necrosis were secondary to neoplastic or inflammggicocesses. Biochemical parameters that could
discard liver damage were not performed in thiglgtlt was also observed a significant trend in
haemosiderosis in bone marrow in females at 800. ppmas seen at interim sacrifice significant
increase in the absolute and relative weight ofiegsdrom 200 ppm though not observed at terminal
sacrifice. No changes in the male reproductiveesgystsimilar to those observed in the rat study,
were seen in male mice.

There were no relevant changes in the number atance of tumors. The most relevant findings at
the end of treatment were an increase in the heglfutar carcinomas in males with respect to
controls at 800 ppm and an increase in the adrenc@loadenomas in males at all dose levels
including controls. However, no significant relatship between incidence and flurochloridone
concentration was observed for both tumors and-dependency along tested dose levels was
unclear.

Table 24 Incidence of neoplasms

Males Females
ppm 0 50 200 800 0 50 200 800
Hepatocell. adenoma 25/60 23/60 27/59 24/60 9/60 9/59 10/60 11/60
Total (NS) (41%) | (38.4%)| (45%) (40%) (15%) | (15.25%)| (16.6%) | (18.3%)
Hepatocell. carcinoma 10/60 7160 11/59 16/60 3/60 2/59 0/60 4/60
Total (NS) (16.6%) | (11.6%) | (18.3%) | (26.6%)| (5%) (3.3%) (0%) (6.9%)
Adrenal cort. adenoma 27/60 35/60 26/58 31/60 3/60 2/59 1/60 0/60
Total (NS) (45.0%) | (58.3%) | (44.8%)| (51.7%)| (5%) (3.4%) | (3.4%) | (0%)
Animals examined IS 10 10 10 10 10 10 10 10
ubD 17 11 22 21 20 18 13 17
TS 33 39 27 28° 30 39 37 33
| total 60 60 59 59 60 59 60 60
Benign neoplasms IS 6 5 10 5 1 0 2 2
ub 13 8 20 16 6 6 3 10
TS 54 62 40 41 28 30 41 36
| total (pa) 73(1.2) 75(1.3) 70(1.3) 62(1p) (BHB)| 36(0.6)| 46(0.8] 48(0.9
Malign neoplasms IS 0 0 2 0 2 1 0 1
ub 10 3 13 17 14 6 6 7
TS 5 12 7 11 17 25 20 13
[ total (pa) 15(0.3) 15(0.3) 22(0.4) 28(0fk) @F)| 32(05)| 26(0.4] 2104
All neoplasms IS 6 5 12 5 3 1 2 3
ubD 23 11 33 33 20 12 9 17
TS 59 74 47 52 45 55 61 49
| total (pa) 88(15) 90(1.5) 92(1.%) 90(@p) BA)| 68(1.1)] 72(1.2] 69 (1.7
Animals with neopl. IS 5 5 9 5 2 1 2 2
ub 13 9 17 18 16 10 8 12
TS 28 38 23 25 25 28 34 31
| total (%) 46 (77)] 52 (87) 49 (83 48 (81) 43 (7R) 39 (66) 44 (73)] 45 (75

IS = interim sacrifice; UD = unscheduled deaths;=Tt8rminal sacrifice; pa = mean per animal; hepalto= hepatocellular;
cort. = cortex NS: absence of a significant releidp between incidence and flurochloridone corre¢ioh (using Matel-
Haenszel 2X4 trend analysis
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The following information includes historical cookrdata available of the most relevant neoplastic
findings observed in Sprague (1985b) mice study:

Table 25: Spontaneous neoplastic lesions in B6C3F1/CrIBR $do(sex not specified) obtained
from 19 studies (1979-86) (Charles River Laborat)yi

Location & Lesion Lesions| Percent| Range
Liver (1294 tissues examined

Nodular hyperplasia 6 0.5 0-20.(¢
Hepatocellular adenoma 222 17.2 0-41)3
Hepatocellular carcinoma 171 [13.2 4.2-24.6
Hepatocellular carcinosarcoma 1 0.1 0-1.4
Hemangioma 9 0.7 0-3.3
Hemangiosarcoma 6 0.5 0-3.3

Table 26: Spontaneous neoplastic lesions in B6C3F1/CrIBR ddo(sex not specified) obtained
during the period 1985-2000 (Historical Histopatgy Data, 2005; Huntington Life Sciences, UK)

Location & Lesion Lesions| Percent| Range
Liver (749 tissues examined

Hepatocellular adenoma 148 19.76 1.9-32.0
Hepatocellular carcinoma 150 |20.03 4.0-38.4
Hemangioma 4 0.53 0.0-2.0
Hemangiosarcoma 9 1.20 0.0-5|8
Cholangiocellular Carcinoma 2 0.27 0.0-1}9
Hepatoblastoma 1 0.13 0.0-1.8
Sarcoma 1 0.13 0.0-14

Information extracted from the publicatiddse of Historical Control Data in Carcinogenicity

Studies in Rodeni{#aseman, J.K., Huff, J. and Boorman, G.A. Toxi¢thol. 12:126-135, 1984)

was cited in the original study to rule out relessaof the observed tumours. This historical control
data provide the incidences of the more frequemtlydrring tumours in the National Toxicology
Program (NTP) historical control database from BTBF1 mice studies until March 1983.

Table 27:Haseman et al. (1984) historical control data

Location & Lesion Male Female
No. of tumors / (%) No. of tumors / (%)
animals examined | tumors | animals examined | tumors
Hepatocellular carcinoma 498/2334 21.3% 101/ 2469 4.1%
Adrenocortical adenomg 53/2240 2.4% 7/2306 0.3%

Besides it has to be noted that the Draft AssessiReport (DAR) on the active substance
flurochloridone included in the study summary imh@tion on the incidence of hepatocellular
carcinoma and adrenocortical adenomas from a stodglucted at a similar time than Sprague
(1985b) mice study shown in the following table.
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Table 28:

Location & Lesion Male Female
No. of tumors / (%) No. of tumors / (%)
animals examined | tumors | animals examined | tumors
Hepatocellular carcinoma 13/60 21.7% 5/60 5%
Adrenocortical adenomg 3/60 5% 2/59 3.4%

The following table summarizes data of hepatocatlidarcinoma and adrenocortical adenomas

comparing incidence obtained in male mice from §pea(1985b) mice study with historical control
data provided.

Table 29: Hepatocellular carcinoma and adrenocortical adersomcidence in males in Sprague
(1985b) mice study compared to available histocoaitrols

Hepatocellular carcinoma|  Adrenocortical adenoma

27/60 (45%) at O ppm
35/60 (58.3%) at 50 ppm
26/58 (44.8%) at 200 ppm
31/60 (51.7%) at 800 ppm

Sprague (1985b) (males) 16/60 (26.6%) at 800 ppm

Charles River Laboratories (1979-86) 4.2-24.6%

Huntington Life Sciences (1985-2000) 4.0-38.8% -
Haseman et al. (1984) (males) 498/2334 (21.3%) ZRY22.4%)
Study conducted at similar time (DAR) (males) 13(B0D.6%) 3/60 (5%)

The incidence of hepatocellular carcinomas in mgés6%) at the top dose of 800 ppm was within
the range of one of the historical controls prodidd%-38.8 from studies conducted during the
period 1985-2000) and slightly above another on226424.6% from 19 studies conducted during the
period 1979-86). It was also comparable to thateokexl in a study conducted at similar time
(21.6%) and to the incidence of historical conttata (21.3%) of Haseman et al. (1984).

The incidence of adrenocortical adenomas incidémaeales, including controls, were higher than
those from a study conducted at similar time (5% also from historical control data (2.4%) of
Haseman et al. (1984). No explanation was providethis fact.

In conclusion, flurochloridone was considered rartmogenic for mice and besides no incidence in
reproductive system was seen in contrast to mal®dective toxicity observed in ralNOAEL was
established &0 ppm equivalent t&.3 and9.1 mg/kg bw/dayfor males and females respectively.

10.9.2 Comparison with the CLP criteria
Relevant information on carcinogenicity

In the 2-year long-term toxicity and carcinogenictudy in rats (Sprague, 1985a) no evidence of
carcinogenicity was observed at tested dose levels.

In a 2-year long-term toxicity and carcinogenia@tydy in mice (Sprague, 1985b) the main incidence
of neoplasms is compiled in Table 24. There wereet@vant changes in the number or incidence of
tumors. The most relevant findings were:

* Increase in the hepatocellular carcinomas in mal#s respect to controls at 800 ppm with
absence of significant relationship between inaigeand flurochloridone concentration and
unclear dose-dependency along tested dose leviés.intidence (26.6%) was within the
range of one of the historical controls provide{38.8 from studies conducted during the
period 1985-2000) and slightly above another on2%424.6% from 19 studies conducted
during the period 1979-86). It was also comparabléhat observed in a study conducted at
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similar time (21.6%) and to the incidence (21.3%Mistorical control data of Haseman et al.
(1984). In consequence hepatic carcinomas in naaesot considered related to treatment.

* Increase in the adrenocortical adenomas in maledl a@iose levels including controls with
absence of significant relationship between inageand flurochloridone concentration,
unclear dose-dependency along tested dose levelscamparable incidence to controls.
Consequently they were not considered related datrirent. It has to be noted that the
incidence of these tumors in male mice, includiagtmls, was much higher than that from a
study conducted at similar time (5%) and also firostorical control data (2.4%) of Haseman
et al., (1984). This high incidence at all doseslswas inexplicable but it has to be noted that
duration of the study was 24 month instead of 1&timoecommended for mice.

In conclusion, taking into account the whole aua#adata, flurochloridone was not considered
carcinogenic to both rat and mice.

Conclusions

As there is no epidemiological evidence of carcerogty to humans with
flurochloridone, given that no human data is alddaa classification in Category 1A does not
apply.

The available information does not provide evident® support a classification of
flurocholoridone either in Category 1B or Categ@raccording results obtained in animal studies.
No incidence was observed in rat studies and theresults relevant in mice studies was considered
not related to treatment. Overall, the weight ateength of the evidence is considered to be
insufficient to justify a classification for car@genicity.

10.9.3 Conclusion on classification and labelling for canmogenicity

Data available indicates that flurochloridone doed require classification for its carcinogenic
potential.
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10.10 Reproductive toxicity

10.10.1 Adverse effects on sexual function and fertility

Table 30: Summary table of animal studies on adverse effattsexual function and fertility
" Increase/decrease relative to controls denoted/by *p<0.05; **p<0.01; n.s.: non-significant

Method,
guideline, Test substance, dose
deviations if any, levels duration of Results Reference
species, strain, exposure
sex, ho./group
Multigene.ration Purity: 863% PARENTAL ANIMALS Downs,
reproductive Proportion of isomers - JR,
study in rats not indicated Parental toxicity . . . Minor,
Mortality: 3 females in PO (two with renal dysfunction atnogsy and J.L. (1983)
Laboratory: Oral (diet) one by acute blood loss during parturition) at 4npand 2 other "
Stauffer Test substance was females of PO at 400 ppm (one with renal diseas® the other (lIA. 5.6.1)

Enviromental
Health Center

OECD 416
GLP: Yes
Study acceptable

Rat strain: Crl CD
(SD) BR

80 males and 80
females in 20

rats/sex/dose for
PO and also for P
and P2

There was also a
cross mating of P
animals of
different groups
after ' mating

Deviations:
evaluation of the
no. of cycles,
cycle length and
pre-coital interval
in females not
available. No
examination was
performed on
thymus and splee
of adults and
thymus of pup.
The uterus weight]
was not recorded
and a quantitative
evaluation for the
follicles in the
ovary was not
performed. The
developmental
landmarks of

premixed with acetone
before blended with
rodent meal.

Doses: 0, 40, 400 and
1000 ppm equivalent
to:

Pre-mating (males-
females):

P0O: 2.8-3.2,27.7-31.6
and 70.0-78.1 mg/kg
bw/day.
P1:2.8-3.3,29.3-33.1
and 76.2-83.3 mg/kg
bw/day.
P2:2.8-3.2,28.7-31.3
and 75.8-83.5 mg/kg
bw/day.

Average values of the
chemical intakes
through pre-pairing
period used for
NOAEL: 2.8, 27.7 and

70.0 ma/kg bw/day.
Gestation:

PO: 3.2,31.6 and 78.1
mg/kg bw/day.
P1:3.3,33.1 and 83.3
mg/kg bw/day.
nP2:3.2,31.3,835
mg/kg bw/day.
Lactation:

P0O: 6.7, 69.0 and 154
mg/kg bw/day.
P1:69.7, 68.9 and
163.0 mg/kg bw/day.
P2: 6.4, 62.7 and 157.
mg/kg bw/day.

Time of exposure: test
substance administere
weekly.

sacrificed following 9 weeks of treatment after eleyping two palpabl
masses in the jaw regions).
Clinical signs:alopecia, reddened ears and dehydration obsenvatd
parental groups. It was only significant the albpen P1 males fror
400 ppm and the reddened ears in P1 females froppd0
PO
1000 ppm
= (1*) Bodyweight on day 28 (7%) and 63 (8%) in males.
= () Bodyweight gain on day 0-28 in males (13%) anddap 0-63 in
males (12%) and females (11%).
= (1*) Terminal bodyweights in males (8%).
= (|*) Absolute weight of kidney in males (8.5%) ant¥)(liver in
females (16.8%).
= (1*) Relative weight of liver in females (23.9%).

400 ppm
= (]) Bodyweight gain on day 0-63 in females (15%).
= (1*) Absolute weight of liver in females (14.6%).
= (1*) Relative weight of liver (14.4%) in females.
40 ppm
= (1*) Absolute weight of liver (9.7%) and kidney (1063 in females.

= (1*) Liver relative weight in females (8.4%)

P1
1000 ppm

= ({*) Bodyweight in males on day 0 (12%), 28 (14%), (@3%) and
133 (16%) and in females on day 0 (12%), 28 (182)12%).

= () Bodyweight gain on day 0-28 in males (15%) anddies (11%
and on day 0-63 in males (16%) and females (12%).

= (]) Food consumption on day (0-63) in males (14%) dunding
lactation (11%) in females.

= ([*) Terminal bodyweights in males (17%) and femdE3%).

= ({*) Absolute weight in males/females of kidney (1%/10.3%) and
liver (19.1%/9.9%), brain (3.7%) in males and he@rt.2%) in
females.

= (1*) Relative weight of brain (15.4%) and heart (17)dfomales.

400 ppm
= (1*) Relative weight of heart (10.3%) in males.

D40 ppm
= (1*) Relative weight of heart (10.3%) in males.
0{132
000 ppm
= (1*) Bodyweight in males on day 0 (20%), 28 (15%) &%&l(14%)

géig:galom vaginglP0: mating on day 70. and in females on day 0 (18%), 28 (21%), 63 (176@) 240 (16%)

opening and Males treated on day 1- There was also significant decreases in femalemglgestation o
anogenital 63 and 77-133 and day 0 (21%) and 20 (18%) and lactation on day O%l@and 21
distance and the | females on day 7-63 (15%).

bodyweight at and 119-140. Cross | * (]) Bodyweight gain on day 0-28 in males (10%) anddies (24%

3%

[ J—
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landmark would | mating on day 119. and on day 0-63 in males (10%) and females (16%@r& were alsp
have been ) . decreases during gestation on day 0-20 (10%).
desirable. P1: mating on day 77'_ = (]) Food consumption on day (0-63) in males (12%) &rdales
Males treated on day 7- (15%) and also during gestation (13%) and lacta{2®956).
70 and 84-126 and = ([*) Terminal bodyweights in males (14%) and femd3%).
females on day 7-69 | ({*) Absolute weight in males/females of kidney (1%/32.0%), livern
and 126-133. (13.0%/11.8%) and heart (13.0%/18.3%).
P2: mating on day 77.| * (1*) Relative weight of brain in males (14.6%) and &des (14.1%).
Males treated on day {-Reproductive parametersin parental animals
63 and 84-113 and PO
females on day 7-63 1000 ppm
and 126-140. = (J*) Mating index in females (85%s 100% of controls) and malés

(80%vs 95% of controls).
= (|*) Delivered after mating (¥s 18 of controls).
= (*) Gestation index (29.4%s 90% of controls).

= ([*) Fertility index in females (25%s 90% of controls) and malgs

(25%vs 90% of controls).

» Testes: (*) absolute (49%) and relative weight (45%j)*)(Incidence
of small size and atrophy.

= Epididymides: (*) incidence of small size, sperm degeneration
tubular epithelial hyperplasia.

= ({*) Sperm motility (94%).

= (1*) Abnormal sperm (8.1 times than control).

400 ppm
= (1*) Abnormal sperm (4.4 times than control).

P1
1000 ppm
= ({*) Mating index in females (75%s 100% of controls) and mal
(65%vs 90% of controls).
= (*) Delivered after mating (6s 18 of controls)
= (|*) Gestation index (40%s 90% of controls).
= (|*) Fertility index in females (30.3%s 90% of controls) and malg
(30%vs 90% of controls).
= (1*) Pups born/litter, live birth index and live pupesr litter on day 0.
» Testes: (*) absolute (57%) and relative weight (49%)*)(Incidence

of small size, atrophy, dyspermatogenesis, intaktell hyperplasia

and vascular degeneration.

= Epididymides: {*) incidence in small size, sperm degenerat
tubular epithelial hyperplasia.

= Uterus: (*) number of females with implant sites.

= ({*) Sperm motility (74%).

= (1*) Abnormal sperm (6.4 times than control).

400 ppm
= (1*) Abnormal sperm (1.9 times than control).

P2 (no sperm analysis was performed for these animals)
1000 ppm
= (*) Delivered after mating (#s 18 of controls).
= ([*) Gestation index (22.2%s 94.7% of controls).
= ({*) Fertility index in females (20%s 90% of controls) and malg
(21.1%vs 90% of controls).
= Testes: (*) absolute (51%) and relative weight (43%j)*)(Incidence

of small size, atrophy, dyspermatogenesis, intaktell hyperplasia

and non-significant vascular degeneration.
= Epididymes: {*) incidence in small size, sperm degenerationulat]

epithelial hyperplasia and prominent clear cells.
= Uterus: (*) number of females with implant sites.

400 ppm
Small testes and epidydimides, atrophy in testelssperm degeneratid

and

on,

=)

[

and tubular cell hyperplasia in epidydimides werases withou
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statistical significance.
LITTER DATA
No data for absolute and relative organ weights falea at 1000 ppm
for F1 and F2.
F1
1000 ppm
= (|*) Bodyweight on day 21 (10%).
= (1*) Bodyweight gain on days 14-21 (12%) andl @-21 (12%).
= (1*) Absolute weight of kidneys (21.3%) in females.
F2
1000 ppm
= ({*) Viability index (live day 4/total born), pups bwlitter and live
birth index.
= (|*) Survival day 0-4 and live pupsl/litter on dayided (pre-culled).
= (1*) Bodyweight on day 14 (11%) and 21 (22%).
= ({*) Bodyweight gain on days 4-7 (23%), 7-14 (15%);214 (40%)
and () 0-21 (25%).
= (|*) Absolute weight of brain (11.9%), heart (25.6%0d kidneyq
25.6%) in females.
(
= (1*) Relative weight in females of brain (13.4%) amget (15.8%)
and (n.s.) of kidneys (3.6%).
d ¢n.s.) of kid (3.6%)
= ({*) Whole body in females (16.5%)
F3
1000 ppm
= (1*) Live pups/litter on day 4 (pre-culled).
= (1*) Bodyweight on day 7 (12%), 14 (15%) and 21 (19%).
= ({*) Bodyweight gain on days 4-7 (23%), 7-14 (16%);214(27%)
and () 0-21 (21%).
= ({*) Absolute weight of heart (34%) in females anstés (26.3%) anp
kidneys (23.1%) in males.
= (1*) Relative weight of brain in males (21.3%) and &es (21.4%).
= (1*) Whole body in males (23.0%) and females (19.1%)
400 ppm
= (1*) Absolute weight of heart (10.6%) in females.
» (1*) Relative weight of heart in females (19.3%).
= (|{n.s.) Live pupsl/litter on day 4 (pre-culled).
CROSS MATING
After 1% mating, PO animals were mated again crossing doseps.
1000 ppm males were mated with 0 ppm females af6 ppm females
with 0 ppm males. 40 and 400 ppm animals were maggin but nof
crossing groups.
Results indicated that 1000 ppm males mated withpth gemales
showed impairment in reproductive indices with olyfemales that
delivered pups.
Fertility study in | Purity: 86.3%. Mortality: one animal at 100 ppm was sacrificed tupoor condition. | Wilcynski,
male rats Proportion of isomers | Clinical signs: the animal that died at 100 ppm debydrated and at S.L,
Laboratory: not indicated necropsy several calculi were found in the urinaiadder and one in tHeKillinger,
' ; kidney. J.M.
Stauff Oral (diet
En?/Lilroer;ental Tézt (sulgs?tance was Bodyweight: (*) dose-dependent during dosing period but onlgéssat (1984)
Health Center mixed with acetone ant:000 PPM on week 7, 8, 9, 10, 12 and 13 and app@don week 8 were (1A,
o dded to rodent meal | = 10%- 5.8.2/1
Guideline: n.a. added fo Todent mea Bodyweight gain: [) weeks 0-4 from 100 ppm (11-18%) and on week O- )

GLP: Yes

Rat strain: CR Crl
CD (SD) BR

80 males and 240

Doses (only males): 0,

100, 600 and 1000 ppirEood consumptian(]) weeks 0-4 (10%) and 0-10 (11%) at 1000 ppm.

equivalentto 0, 5.7,
35.8 and 60.7 mg/kg
bw/day

10 from 600 ppm (15%-21%).

After 10 weeks of treatment

1000 ppm:
Reproductive parameters

= Only 2/40 females were pregnant.
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females: 1% mating: 20 males = (|*) Fertility index in males (10%) and females (5%i}h respect tq
treated daily with the controls (95% in males and 72.5% in females).

20 males/dose test substance during = (|*) Mating index in females (47.5% with respect t8.®% of

60 females/dose 10 weeks. After this controls).

Study acceptable | period they were matef = The only two pregnant females showed the followdegreases:
(2 females/male). At - (|*) Corpora lutea/litter (12.0 against 15.6 of cotg)o
mid-gestation 10 maleg - (1*) Implantations/litter (3.0 against 14.0 of corg)o
and all females were - ({* Implantation index (24.5% with respect to 92.38b
sacrificed. controls).
Recovery period of 13 - ({*) Viable fetuses/litter (3.0 with respect to 1®f7controls).
weeks for the Pathology and organ weights
remaining 10 males. = (|*) Absolute and relative weight of testes (53% aA@%

nd . respectively).
2_mating: 10 males = Testes: 1*) Incidence of small and flaccid organ, atrophy,
with 20 females. dyspermatogenesis, multifocal interstitial cell &gpasia and
vascular degeneration.
= Epididymides: {*) Incidence of small size, sperm degeneration |and

tubular epithelial hyperplasia after 10 weeks.
= Prostate: {*) Incidence of lymphocytic inflammation

Sperm analysis:

= ({*) Sperm count after 10 weeks (97%).

= No data available for sperm motility.

= (1*) Abnormal sperm after (21.5 times with respecténtrol)
= (1*) FSH level.

600 ppm:
Reproductive parameters
There was a dose-dependent decrease in all parametasiderabl

the |no. viable fetuses/litter (11\&.13.7 of controls).

Pathology and organ weights

= (1*) Absolute and relative weight of testes (32% a3&o).

= Testes: {*) incidence of small and flaccid organs, atrophyd
dyspermatogenesis.

= Epididymides: *) incidence of small size and sperm degenerati

Sperm analysis:

= (1*) Sperm count (64%) and{) sperm motility (17%) with respe
to controls.

= (1*) Abnormal sperm after (8.1 times with respectomtrol).

After 13 weeks of recovery

1000 ppm:
Reproductive parameters

= ({*)Implantation index (75% with respect to 89.3%controls).

Pathology and organ weights

= (1*) Absolute and relative weight of testes (29% 2d&0).

= Testes: {*) incidence of small and flaccid organs and atsoph
= Epididymides: {*) incidence of small size and sperm degeneratid
Sperm analysis:
= (1*) Sperm count (55%) and{) sperm motility (28%) with respe

to controls.
= (1*)Abnormal sperm (4.1 times with respect to control

600 ppm:
Pathology and organ weights

= (1*) Incidence of small testes.

= (1*) Incidence of small epidydimides and sperm deggtnan.
Sperm analysis

= ({n.s.) Sperm count (18%) and sperm motility (14%).

low for the fertility index (75%), but it was onbignificant in case gf

—

>

—

= (1n.s.) Abnormal sperm (3.1 times with respect tatrin
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M?chantls? of Eruc:n)cl):r?gﬁsc:?:somers No mortality and clinical signs were observed at dose level. Wilcynski,
;dncallc(;nrrjtéJ (%‘)In not ?ndi::ated | Bodyweight: (*) on day 14 (6%) at 400 mg/kg bw/day. &Ihsnlg_er
Laboratory: Oral (diet) Bodyweight gain: {) on days 0-7 (11%) and days 7-14 (50%) at |4 IM.
Stauffer Vehicle: admixed with | M9/kg bw/day. (1985a)
Enviromental Mazola corn oil Food consumption:|f) on days 7-11 (22%) at 400 mg/kg bw/day. A
Health Center | 1, oo (males): 0, 20, | Reproductive parameters 5?8.2’/2)
Guideline: n.a. 100 and 400 mg/kg No effect in fertility indices and no biologicalleductions in corporp
GLP: Yes bw/day lutea, implantations, viable foetuses or early/latesorptions
' . implantation index or implantation viability.
Rat strain: Crl CD| Mating on day O (pre-
(SD) BR tre%tme;n()j. T_reat5ment
on day 7 during
40 males and 440 consecutive days.
females Afterwards 10 weekly
10 males/dose | matings (days 14-77).
Study acceptable
to provide
additional
information
Mechanism of | Purity: 92.5%. All the effects are referred to the only dose dd@@pm. Wileynski,
action study in Proportion of isomers . . . S.L,
male rats (29) not indicated = No mortality _and clinical signs were observed gt dose level. Killinger,
] = (|*) Bodyweight on days 1 and 2 and weeks 1, 4 anchdiOnot] IM
Laboratory: Oral (diet) greater than 10% in any case. 1985
Stauffer Vehicle: test substancg® (]) Bodyweight gain on week 0-1 (48%), 0-4 (32%) arti00(25%). ( )
Enviromental was mixed with Within recovery period bodyweight gain recovered levels| (lIA,
Health Center | gcetone and comparable to controls. 5.8.2/3)
Guideline: n.a. | @administered in the digt* (|*) Food consumption on day 1 (61%), 2 (31%), 4 (}1&ad 7
) (11%).
GLP: Yes Doses (males): O and |, (1*) Mean absolute and relative weight of epididyraisd testes gt
Rat strain: CR Crl éOOOdpSpemleqU}\éaI/Ent/tJ week 6, 8 and 10 that did not achieved control eslafter recovery
cD ' an -+ Mg/kgrbwig period in the case of testes.
(SD) BR ) ; - )
Time of exposure: 10 | = Spermatid analysis in testes:
84 males/group | weeks. - (l*)Spermatid concentration from week 6 onwards that
d bl ) remained depressed until the end of recovery period
Study acceptable | 7 animals/group were - (1*) Spermatid step 17 and*) spermatid step 18 and 19 frdm
sacrificed after 24, 48 week 2. These effects persisted at the end of ezggeriod.
and 96 hours of L= (1*) Sperm count in the cauda epididymides from wée&nd from
treatmentand 1, 2, 4, 6, week 4 in caput epididymides. During the recovesyiqnd the sperm
8, 10 weeks after. concentration recovered markedly.
The remaining groups| * (1*) Sperm motility in cauda significant from weelo6treatment thaft
were sacrificed after recovered during recovery.
10, 20, 30 weeks of the" Increase of abnormal sperm in caput and cauda Week 4 onwards
end of treatment. significant from week 6. In caput there was abndisparm during the
recovery period but it appeared normal at the enthie period. In
cauda the percentage of abnormal sperm was matktte @&nd o
recovery period (significant after 20 and 31 weeksecovery).
= Increase on week 6-10 of FSH (significant on weg¢kaBd LH
(significant on week 6-10) that returned to nortyadiuring recovery.
Microscopic findings
In the testes, germ cell displacement and faileztraptid release wete
evident since the first 24 hours. Later, at weekthe germ cel
degeneration and depletion occurred along withaBerell vacuolation
(week 6 onwards) that were observed until the wieKThe Sertoli cell
vacuolation and germ cell depletion were still evitin half of the
animals during the recovery period of 31 weeks.
In the epididymis, immature germ cells and celluabris appeared in

caput since week 1 and later in cauda (week 2)paadominated for th

14
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treatment period. These findings can be considexeersible, since the
animals recovered by week 31 after the dosing deriédditionally,
Flurochloridone produced a noticeable lack of spebservable by week

8 in both caput and cauda of epididymis in almdktofithe treated

animals. For this lesion, the recovery period wasifficient, since some

animals did not recover.

Fertility study in | Purity: 86.3%. Parental toxicity Wilcynski,
male rabbits Proportion of isomers | One male was sacrificed at 35 ppm due to nosensathisi clinicall ~ S.L.
Laboratory: not indicated signs were observed during treatment. Killinger,
Stauffer Oral (diet) (1*) Food consumption during weeks 3-7 at 1400 ppm. 139';;'5
Enviromental Vehicle: test substanc¢ Histopathology: at 1400 ppm it was observed in@éaacidence of ( ©)
Health Center mixed acetone with digt hepatic biliary hyperplasia sometimes accompanigd intreased (lIA,
e . periportal fibrous connective tissue and a monaearctell infiltrateg 5.8.2/4)
Guideline: n.a. Doses (males): 0, 35, showing haematopoietic differentiation. At termirsalcrifice, 1 male
GLP: Yes 220.and 1400 ppm showed minimal and 1 had mild hyperplasia and 4ensdowed
equivalent to 0, 1.0, minimal and 1 had mild extramedullary haematopsiesthe]
New Zealand 5.9, 33.9 mg/kg/bwi/d persistence of these hepatic lesions in this grsupgests that
White rabbit Time of exposure: 10 regression resulting from treatment was not corepédter recover
96 females and 48 weeks. period. According to the study report these livediings suggest early
males cirrhotic changes.
12 males/group were b
12 males and 24 | mated with 2 females Dose (ppm) 0 | 35 | 220' 140
females/group each. On week 10 they Liver, incidence (grading) After 10 weeks treatment
were remated with the Biliary hyperplasia 0/6 0/6 0/6 4/6
Study acceptable | same females. After"® with/without fibrosis () () () | @3
mating 6 males were Extra medullary 1/6 3/6 1/6 4/6
sacrificed and the six haematopoiesis (1o @11 ] 10| @3
remaining were Liver, incidence (grading) After 5 weeks recovery
sacrificed after Biliary hyperplasia 216 1/6 1/6 216
recovery (5 weeks) with/without fibrosis o) | 1o | 1o | @5
Extra medullary 3/6 1/6 3/6 5/6
haematopoiesis (1.0) (1.0) | (1.0) | (1.2)
Grade of alteration: 1 = Minimal (very slight), 2Mild (slight),
3 = Moderate, 4=Moderately-Severe, 5 = Severe (ethrk
Reproductive parameters
No effects in sperm concentration, motility or mmrage o
abnormal sperm. No effects in fertility indices and the
reproductive organs.
Effect on Purity: 86.3%. No mortality. Wilcynski,
nonhuman Proportion of isomers | Clinical signs: only observed at 64 mg/kg bw/dayimiyithe first 6 weeks ~ S.L.,
primate sperm | not indicated of study. 2 monkeys vomited after dosing ant ortheim repeated thregeKillinger,
production Oral (naso- : additional times during the study. Another monkegikited reduceq J-M.
gastric - . . L (1985d)
Laboratory: intubation) activity and ataxia one day during treatment mag ttu aspiration of
Stauffer Vehicle: Mazola corn | d0se preparation. _ (A,
Enviromental oil Bodyweight: no significant differences. 5.8.2/5)
Health Center Bodyweight gain: [*) remarkable on week 1 at 64 mg/kg bw/day and

Guideline: n.a.
GLP: Yes

Cynomolgus
monkey

28 male
7 male/group

Study acceptable

Doses (males): 0, 1, 8
64 mg/kg bw/day

Time of exposure: 5
days/week during 12
weeks.

dose-dependent along week 1-12.

Food consumption:|§ on week 1-12 (20%) at 64 mg/kg bw/day. There

were significant decreases the first three weekstwdy recovering t
normal level on week 5.
Clinical biochemistry
64 mg/kg bw/day
= (1*) Triglyceride concentration on week 4 (153%), we&e(85%) and
week 12 (100%) not correlated with any other intices of liver
disease or increases in cholesterol.
= (}*) Hemoglobin concentration on week 4 (16.4%), w&ekl1.1%
and week 12 (12.6%) but not significant when coragato pre-
treatment values.

D
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= (*) Hematocrit concentration on week 4 (14.8%) andekv 8
(11.0%). The reduction on week 12 (10.8%) was natissically
significant. The values were not significant whesmpared to pre-
treatment values.
= ({n.s.) RBC concentration was reduced on week 4 (14.8%gk 8
(10.3%) and week 12 (10.6%).
Sperm analysis
64 mag/kg bw/day
= No relevant changes in sperm concentration, spestilityand sperm
count.
= (1*) Abnormal sperm on week 4 (27%). There was alsmoa-
statistically significant reduction on week 12 (27%he increase in
the incidence of abnormal sperm at 64 mg/kg bwatayeek 4 can be
considered incidental since comparable increase obasrved at 1L
mg/kg bw/day at week 7.

Table 31: Summary table of other studies relevant for tayion sexual function and fertility

Type of study/data Test substance, Relevant information about the study Reference
21-day dietary range- Purity: 85.8%. Proportion of It was observed small testes and prostate in nad$ Ouellette,
finding in rats isomers not indicated hypoplasia of the female genital tract at 20000 ppmR.E.

) . . equivalent to 1017 and 1226 mg/kg bw/day for mgles{1982)
Method: OECD 407 Qral (diet): t.est item was females respectively. (5.3.1/01)
GLP: Y dissolved with acetone and

L Yes mixed with diet and 1% v/w corp
Rat strain: Sprague oil.
Dawley Doses: 0, 500, 1200, 3000, 8000
10 rats/sex/dose and 20000 ppm equivalent to:

Males: 41.2, 91.7, 230.6, 624,

Study acceptable 1017 mg/kg bw/day.
Deviations: no Females: 44, 106.6, 242.4, 648.1
histopathological and 1226 mg/kg bw/day.
examinations were
performed and only livers
and kidneys were weighed
3-month dietary toxicity | Purity: 85.8%. Proportion of Absolute and relative testicular weights wer@uellette,
study in rats isomers not indicated significantly lower than controls (aprox. 50%) &10P R.E.

. . . ppm and were accompanied by altered consistenge ({982b)
Method: OECD 408 Oral (diet): test item was testes, reduced size in epididymides and alterednsé| (5.3.2/1)

GLP: Yes

Rat strain: Sprague
Dawley

20 rats/sex/dose
Study acceptable

Deviations: blood
clotting, epididymides an
uterus were not
determined.

d

dissolved in acetone and mixed
with diet and 1% v/w corn oil.

Doses: 0, 80, 400 and 2000 pp
equivalent to:

Males: 5.4, 26.6 and 137.5
mg/kg bw/day.

Females: 6.2, 31.4 and 154.6
mg/kg bw/day.

vesicles. These changes are suggestive of a degens
or/and atrophic process in the gonads.

atrophy (moderate to severe degree of atrophy @
primary and secondary spermatocytes with the K
layer or spermatogonia remaining intact)

occasionally the Leyding cells appeared relati
hyperplasic. Moreover microtubular hyperplasia loé
epididymides epithelium was seen at this dose level

Significantly increases in absolute and relativearg
weights were observed from 400 ppm but it was
accompanied by any macroscopical or histopathodd
effect.

4

NI animals at 2000 ppm showed bilateral testictlar

th
asal
and

ely
t

not
ic
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Type of study/data Test substance, Relevant information about the study Reference
Chronic toxicity and Purity: 86.3%. Proportion of Treatment related effects were observed at 400 ppm. Sprague,
oncogenicity study in isomers not indicated ) . . . G.L.
rats _ _ Testes: g_enefal d_|scolorat|on, enlarg_ement, fI_undFenF (1985a)

. Oral (diet): test item was or reduction in size at necropsy. Microscopic firgh (5.5/02)
Method: B.33 dissolved in acetone (0.05% | were atrophy of the seminiferous tubule with a alalé '
GLP: Yes w/w) and mixed with diet. interstitial cell hyperplasiatubule dyspermatogenesjs,
Rat strain: Sprague . interstitial edema and medial hypertrophy/degei@rat
Dawley prag ngﬁzgﬁtﬁgf 100 and 400 pp o small muscular arteries.

60 rats/sex/dose except aMales: 1.5, 3.9 and 15.7 mg/kg| Epididymes: general discoloration and reductiorthe
400 ppm with 70 rats/seX bw/day. size at necropsy. Microscopic findings were
Study acceptable Females: 2.0, 4.8 and 19.3 mg/kcharacterized by extgnsive degeneration of_ specmati
Deviations: bw/day. elements and microtubular  hyperplasia. 'he
evialions. none. microtubular hyperplasia may be secondary | to
alterations in epididymal epithelial “clear cells”.

10.10.2 Short summary and overall relevance of thgrovided information on adverse effects on

sexual function and fertility

In the multigeneration reproductive study in rad®wns and Minor, 1983) tested dose levels
were 0, 40, 400 and 1000 ppm equivalent to 0, 2787 and 70.0 mg/kg bw/dayarental
toxicity was manifested in all generations at the top d®asl of 1000 ppm. At this dose level
significant reduction of bodyweight occurred durimgmating phase. Reduction was observed
in PO males on days 28 and 63 and in both sexB4 aihd P2 on days 0, 28 and 63. Reductions
were also observed on day 133 in P1 males and yd4ain P2 females. In P2 females there
was also a significant decrease of bodyweightsndugiestation and lactation. It has to be taken
into consideration that for P1 and P2 parental afsnbodyweight was depressed in the
beginning of the study (day 0). At this same desell bodyweight gain decreased on days 0-28
in males of PO and in both sexes of P1 and P2 ardhg 0-63 in all parental animals. There was
also a reduction of gain during gestation in P2di@s Food consumption was reduced during
premating phase (day 0-63) in P1 males and bothssek P2, during gestation in P1 and P2
females and during lactation in P2 females. Thaiteal bodyweights were significantly reduced
in PO males and in both sexes of P1 and P2 paraniadals. At 400 ppm it was observed a
reduction in the bodyweight gain in PO females ap 0-63.

At the top dose level of 1000 ppm there were sigaift variations of absolute and relative organ
weights apart from reproductive organs (commentdv). In PO there was a decrease in the
absolute weight of kidney (males) and increasavier I(females). There was a decrease of the
absolute weight of kidney and liver in P1 and Prats (both sexes) and of heart (P1 females
and in both sexes of P2). The decrease of the ahksaleight of brain in P1 males was
significant but only of 3.7%. Relative weights wenereased in the case of liver (PO females),
brain (males of P1 and both sexes of P2) and lieeies of P1). At dose levels of 400 and 40
ppm there were some variations in the weight of esasngans but they were considered
incidental and not relevant. Accordingly, tN©AEL for parental toxicity was established in
40 ppm equivalent to 2.8 mg/kg bw/day.

There were clear effects affectimgproductive performance at 1000 ppm in all parental
animals to give pups. Some of these effects wesecasted with significant depression of the
values of mating index in PO and P1 and deliverféer anating, gestation index and fertility
index of all parental generations. The number ofides with implant sites was significantly
reduced in P1 and P2. The pups born/litter, thee livth index and the live pups per litter on day
0 were significantly decreased in P1 to give F2spuypecropsy findings confirmed that male
reproductive organs (testes and epididymides) sexerely affected after treatment at 1000
ppm. Testes absolute and relative weight decreededantly in all parental generations and
increase incidence of small size and atrophy is thrgan was seen in all parental animals.
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Dyspermatogenesis and interstitial cell hyperplageae also significantly observed in testes of
P1 and P2 and significant vascular degeneratiolPinbut non-significant in P2. In the
epididymides it was observed significant increasedidence of small size, sperm cell
degeneration and tubular epithelial hyperplasiaalh parental animals besides increased
prominent clear cells in P2. At 400 ppm there wsamme cases without statistical significance in
P2 of small testes and epidydimides, atrophy iteteand sperm degeneration and tubular cell
hyperplasia in epidydimides. It has to be takeo @tcount that the incidence of these effects
increased at a higher dose in a dose-dependentemarire sperm analysis performed in PO and
P1 revealed significant increases of abnormal speitimrespect to controls from 400 ppm and
significant reduction in the sperm maotility at 1000m in both generations. The cross mating of
the 1000 ppm males with 0 ppm females showed aeraetreduction in the fertility index not
observed in the cross mating of the 1000 ppm fesnaléh the O ppm males. This fact pointed
out to the specificity of the fertility impairmem males. Therefore it can be concluded that
reproductive performance was clearly affected lgy dlotive substance at 1000 ppm and there
was also abnormal sperm from 400 ppNOAEL for fertility was established id0 ppm
equivalent to 2.8 mg/kg bw/day.

Pup toxicity manifested by significant reduction of bodyweigimd bodyweight gain at 1000
ppm for all generations and significant variatiamghe absolute and relative weight of several
organs. Bodyweight was reduced on day 21 in Fdays 14 and 21 in F2 and on days 7, 14 and
21 in F3. Bodyweight gain was decreased on day& @P all generations. Besides, it was
significantly reduced in F1 on days 14-21 and inaf2 F3 on days 4-7, 7-14 and 14-21. The
absolute weight of some organs was reduced indke of heart (females of F2 and F3), brain
(F2 males), kidneys (F1 and F2 females and F3 maled testes (F3). Relative weight was
increased for brain (F2 females and both sexe8p&Rd liver (F2 females). The increase in the
relative weight of kidneys in F2 females was sigaift but only of 3.6%. Whole body was
significantly decreased in F2 females and both setd=3 at 1000 ppm. At this dose level of
1000 ppm it was observed a significant decreasledrsurvival on day 0-4 in F2 pups and in the
number of live pups/litter on day O in F2 pups amdday 4 (pre-culled) in F2 and F3 pups.
Besides, the pups born/litter, the live birth indemd the viability index of F2 pups were
significantly decreased. At 400 ppm in F3 the daseein live pups per litter on day 4 (pre-
culled) was not statistical significant and thoubk relative heart weight decrease in females
was statistically significant there was no indioatof dose-related trend and the values were in
the same range as the values in the other genesad®AEL for pup toxicity was set at 400
ppm equivalent to 27.7 mg/kg bw/day.

Another fertility study in rats was performed inder to determine the effects of
fluorochloridone on male fertility (Wilcynski andilknger, 1984) with doses of 0, 100, 600 and
1000 ppm equivalent to 0, 5.7, 35.8 and 60.7 mgikglay. Male rats were treated daily during
10 weeks and then each male was mated with 2 femafter a recovery period of 13 weeks
males were mated again with one female each. Matenpal animals showed significant
bodyweight losses at 1000 ppm during treatmentfartier 3 weeks after the end of dosing.
Reduction of bodyweight at 600 ppm on week 8 wansictered incidental. There were decreases
in bodyweight gain from 100 ppm on week 0-4 ananfr@00 ppm on week 0-10. The decrease
in food consumption was observed at 1000 ppm orkvieé and week 0-1ONOAEL for
general toxicity was not established considering the effects atppdd equivalent to 35.8 mg/kg
bw/day.

Reproductive indicesat 1000 ppm were severely affected by treatmenty @ females of a

total of 20 became pregnant at this dose leveltillferand mating indexes decreased
significantly and the pregnant females showed 8amit reduction in the corpora lutea/litter,
implantations/litter, implantation index and vialiteetuses/litter. The viable foetuses/litter was
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also significantly reduced at 600 ppm. The absoarid relative weight of testes decreased
markedly and showed significant increased incideotesmall size, flaccidity, atrophy and
dyspermatogenesis from 600 ppm. Besides, at 1060 gignificant vascular degeneration and
multifocal interstitial cell hyperplasia was obseavin this organ. It was also seen effects on the
epidydimides from 600 ppm of significant small siaad sperm degeneration and tubular
epithelial hyperplasia but only at 1000 ppm. Lymgtio inflammation of prostate at 1000 ppm
was observed significantly. The sperm analysis alek clear significant reduction of sperm
motility at 600 ppm (no data at 1000 ppm) and & sperm count from 600 ppm. The abnormal
sperm was significantly increased from 600 ppm ttwedevels of FSH were significantly high at
1000 ppm.

After recovery period of 13 weeks some indicatdrdeatility impairment persisted mainly at
1000 ppm but also at 600 ppm. Fertility indicesokered with the exception of the implantation
index that remained significantly low at 1000 ppgmall size of testes and epidydimides and
sperm degeneration in this last organ was obsesigrificantly from 600 ppm. It was also seen
from 600 ppm but statistically significant only HB200 ppm reduction in the sperm motility and
the sperm count and increase in the abnormal sfremm 600 ppm. The absolute and relative
weight of testes was significantly decreased at01§@m. At this same dose level it was also
observed significant flaccidity and atrophy in tlestes. Accordingly, complete reversibility of
the effects affecting fertility of males was nonfiomed after the recovery period 13 weeks from
600 ppm.NOAEL for reproductive toxicity was established at 100 ppm equivalent to 5.7
mg/kg bw/day.

A 1% mechanism of action study in male rats (Wilcyreskil Killinger, 1985a) was performed to
determine the mechanism and/or site of action wfofihloridone in the impairment of the
fertility in male rats. Dose levels were 0, 20, 1@t 400 mg/kg bw/day. In this study, males
were mated on day 0 and subsequently treated on7daith the active substance during 5
consecutive days. After the end of dosing the alima&re mated 10 weekly consecutive times
(day 14-77 of study). Top dose level of 400 mg/kgday caused significant reduction of food
consumption during the week of dosing (day 7-11)er€ were also significant reductions of
bodyweight on day 14 and bodyweight gain decreasetay 0-7 and 7-1ANOAEL for general
toxicity was 100 mg/kg bw/day. No effect on fertility paeters were observed so tiNDAEL

for fertility was established 400 mg/kg bw/day. The absenc&eaxdt® on fertility is probably
due to the short dosing period (5 consecutive dag®sing).

A 2" mechanism of action study was performed in mate (&ilcynski and Killinger, 1985b)
during a period of exposure of 10 weeks with 0 46@0 ppm equivalent to doses of 0 and 56.1
mg/kg bw/day. The dose level of 1000 ppm causedifsignt reduction of the bodyweight on
days 1 and 2 and weeks 1, 4 and 10 but not greatEd% in any case. The bodyweight gain
decreased during the periods of weeks 0-1, 0-4 @id. Food consumption decreased
significantly during first week. There was a sigraiht decrease in the mean absolute and
relative weight of epididymides and testes at wéel8 and 10 that did not achieved control
values after recovery period in the case of testes.

Sperm parameters revealed a significant reductiorthe sperm count in cauda and caput
epididymides from week 6 and week 4 respectiveliie Tcauda sperm motility was also

significantly decreased from week 6. The level$8H and LH on week 6-10 were increased.
Besides, an increase of the abnormal sperm fronk Weenwards was observed in caput and
cauda significant from week 6. All these effectssperm disappeared during recovery period
with the exception of the abnormal sperm especigllauda. The spermatid concentration
analysis in testes showed significant decrease fweek 6 that remained depressed after
recovery period. Changes were observed after twaksvenwards at which a significant increase
in the concentration of the step 17 spermatidssaguificant decrease in concentrations in step
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18 and 19 happened. All these effects on spermdidisiot reach normality after recovery
period.

Microscopic findings on testes showed spermatogeisiziption from a near normal state at 24
hours to severe effects on week 8 and 10 thatalidisappear completely at the end of recovery
period. Minimal to mild germ cell displacement andd failed spermatid release were observed
form the first 24 hours and persisted during thenk@ks of treatment. The more severe effects
were germ cell depletion and germ cell degeneratiom week 4 along with Sertoli cell
vacuolization from week 6 that also persisted umékek 10. Germ cell depletion and Sertoli cell
vacuolization remained during the recovery perintll week 31.

In the epididymides, immature germ cells and catldebris appeared in caput since week 1 and
later in cauda on week 2 and predominated for teatrhent period. These findings can be
considered reversible, since the animals recovdrgdweek 31 after the dosing period.
Additionally, it was observed a noticeable lackspérm observable by week 8 in both caput and
cauda of epididymis in almost all of the treatedraais. For this lesion, the recovery period was
insufficient, since some animals did not recover.

Taking into account the whole available data of 8tudy it can be said that findings in testes are
indicative of spermatogenic cycle disturbance. ds ho be noted that Sertoli cell damage is
recognized with the formation of vacuoles and tHisturbance disrupts the structural or
metabolic support of the germ cells, resulting @rng cell degeneration or exfoliation into the
tubular lumen. Spermatid retention is also assediatith damage in Sertoli cells regarding its
role in the release of spemartids. In the studtialty the primary effects appear to be the mild
germ displacement and the failure release of tkensgtids observed in the ratio increase of step
17: step 18 and 19 of the spermatid developmenécys the length of the treatment increases,
germ cell depletion and germ cell degeneration gith Sertoli cell vacuolization occurred.
These effects resulted in a depletion of spermainda and caput epididymides and immature
germ cells and cellular debris appeared in capdtcauda. The increases of LH and FSH from
week 6 can be regarded as secondary to testiaxaity. Germ cell depletion along with Sertoli
cell vacuolization remained after 31 week of recgveeriod. It also remained after treatment
abnormal sperm, increase of step 17: step 18 andp&#matids and decrease spermatid
concentration. Accordingly, spermatogenic cycldisturbed by flurochloridone.

There is also available a fertility study in maéblits (Wilcynski and Killinger, 1985c) with
doses of 0, 35, 220 and 1400 ppm equivalent to, .94 and 33.9 mg/kg bw/day. Parental
toxicity was manifested by a significant reductiarthe food consumption during weeks 3-7 at
the top dose level of 1400 ppm. At this dose lévelas observed increased incidence of hepatic
biliary hyperplasia sometimes accompanied by irsgdaeriportal fibrous connective tissue and
a mononuclear cell infiltrate showing haematopoigtifferentiation. The importance of these
histopathological findings is commented in chadi@rl2 for STOT RENOAEL for general
toxicity was 220 ppm equivalent to 5.9 mg/kg bw/day. Ne&f on fertility parameters or
reproductive organs were observBIfDAEL for reproductive toxicity was established at 1400
ppm equivalent to 33.9 mg/kg bw/day.

The effect of fluorochloridone in_sperm productievas analysed in _nonhuman primates
(Wilcynski and Killinger, 1985d) with an expositido active substance of 5 days/week during
12 weeks of doses of 0, 1, 8 and 64 mg/kg bw/dagrd were some clinical signs at 64 mg/kg
bw/day affecting two monkeys with vomiting aftersittg and to another monkey with ataxia
and reduced activity after aspiration of dose pr&pan. These clinical signs seem to be
associated with the nasogastric administration rmotdrelated to treatment. At this dose level
food consumption decreased significantly duringfifst three weeks recovering to normal level
on week 5. Food consumption was reduced during svéel?. With respect to bodyweight at 64
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mg/kg bw/day there was a remarkable bodyweight ¢@és on week 1 and dose-dependent
decreases along week 1-12. Clinical biochemistmeaked at 64 mg/kg bw/day significant
increase in the concentration of triglyceridestmitcorrelated with any other indications of liver
disease or increases in cholesterol. Decreasée ilevels of haemoglobin and haematocrit were
observed on weeks 4, 8 and 12 but not significamérwcompared to pre-treatment values.
Reductions in RBC were seen without statisticahificance.NOAEL for general toxicity was

set at 8 mg/kg bw/day.

The only effect relevant for fertility was a sigodnt increase in the incidence of abnormal
sperm at 64 mg/kg bw/day at week 4 that can beidered incidental since comparable increase
was observed at 1 mg/kg bw/day at week 7 and ncelation between doses is possible.
Therefore NOAEL for reproductive toxicity was established at 64 mg/kg bw/day.

In a 21-day dietary range finding study in rats ¢{lrite, 1982) tested dose levels were 0, 500,
1200, 3000, 8000 and 20000 ppm equivalent to @,41..7, 230.6, 624, 1017 mg/kg bw/day for

males and 0, 44, 106.6, 242.4, 648.1 and 1226 mupfday for females. No histopathological

examinations were performed in this study and dingrs and kidneys were weighed. It was

observed small testes and prostate in males anablagia of the female genital tract at 20000
ppm equivalent to 1017 and 1226 mg/kg bw/day folestéemales respectively.

In a 3-month dietary toxicity study in rats (Ouéke 1982b) tested dose levels were 0, 80, 400
and 2000 ppm equivalent to 5.4, 26.6 and 137.5 gng¥k/day for males and 6.2, 31.4 and 154.6
mg/kg bw/day for females. It was observed absdute relative testicular weights significantly
lower than controls (aprox. 50%) at 2000 ppm accomgal by altered consistence in testes,
reduced size in epididymides and altered seminsicles. These changes are suggestive of a
degenerative or/and atrophic process in the gonaddlisanimals at 2000 ppm showed bilateral
testicular atrophy (moderate to severe degree aiplay of the primary and secondary
spermatocytes with the basal layer or spermatogmmaaining intact) and occasionally the
Leyding cells appeared relatively hyperplasic. Mwex microtubular hyperplasia of the
epididymides epithelium was seen at this dose level

In a chronic toxicity and oncogenicity study inggdSprague, 1985a) tested dose levels were 0,
40, 100 and 400 ppm equivalent to 0, 1.5, 3.9 @&d tng/kg bw/day for males and 0, 2.0, 4.8
and 19.3 mg/kg bw/day for females. Effects obsewntetie top dose level of 400 ppm identified
male testes and epididymes as target organs. testageneral discoloration, enlargement, fluid
content or reduction in size was observed at nesgrddicroscopic findings were atrophy of the
seminiferous tubule with a variable interstitialllchyperplasia, tubule-dyspermatogenesis,
interstitial edema and medial hypertrophy/degei@araif small muscular arteries. In epididymis
it was observed at necropsy general discoloratmhraduction in the size. Microscopic findings
in this organ were characterized by extensive degdion of spermatic elements and
microtubular hyperplasia. The microtubular hypesilamay be secondary to alterations in
epididymal epithelial “clear cells”.

10.10.3 Comparison with the CLP criteria

Substances are classified in Category 1 for remtddr toxicity when they are known to have
produced an adverse effect on sexual function artditfy in humans or when there is evidence from
animal studies, possibly supplemented with oth&armation, to provide a strong presumption that
the substance has the capacity to interfere wigmodriction in humans. The classification of a
substance is further distinguished on the basshather the evidence for classification is primaril
from human data (Category 1A, known human reprodei¢bxicant) or from animal data (Category
1B, presumed human reproductive toxicant). No hundaia available are available for
flurochloridone and then classification in Categbgyis not appropriate.
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According to the CLP criteria a classification ofw@bstance in category 1B is largely based on data
from animal studies. Such data shall provide ckadence of an adverse effect on reproductive
toxicity in the absence of other toxic effects,ifooccurring together with other toxic effects the
adverse effect on reproduction is considered nbeta secondary non-specific consequence of other
toxic effects.

Substances are classified in Category 2 for reptdcitoxicity when there is some evidence from
humans or experimental animals, possibly suppleegewith other information, of an adverse effect
on sexual function and fertility and where the ewvide is not sufficiently convincing to place the
substance in Category 1. If deficiencies in thalgtmake the quality of evidence less convincing,
Category 2 could be the more appropriate classificaSuch effects shall have been observed in the
absence of other toxic effects, or if occurringatbgr with other toxic effects the adverse effact o
reproduction is considered not to be a secondamyspecific consequence of the other toxic effects.

The MSCA is of the opinion that the impairment ertility in male rats is clear and univocal with
testes and epididymides as main targets. The tgxa€iflurochloridone on fertility was confirmed in
the performed mechanistic study (Wilcynski and iKder, 1985b) in which clear disturbance of the
spermatogenic cycle was observed at the testedlewsleof 56.1 mg/kg bw/day. This is supported
by the microscopic findings in testes and epididigsi Germ cell degeneration and depletion along
with Sertoli cell vacuolization was seen as a madfenjury in the testes that also remained atber
recovery period. Spermatid failed release and asmd ratio of step 17: step 18 and 19 of the
spermatid development cycle were also observedapty related with Sertoli cell damage. This
effect in the spermatogenic cycle caused lack efrapn epididymides and the immature germ cells
and cellular debris appeared in caput since weakdllater in cauda on week 2 predominating for
the treatment period. These effects on the reptoguorgans can justify the alterations in the sper
analysis and the reduction in the absolute andivelaveight of testes and epidydimides during
treatment. Even if parental toxicity was manifestad bodyweight, bodyweight gain and food
consumption reductions during treatment, in the MSdpinion it cannot explain the alterations
observed at microscopic level in the gonads. Besideme of the effects, including germ cell
depletion along with Sertoli cell vacuolizationyrained during recovery period with absence of
parental toxicity since bodyweight gain recoveredtieated groups and bodyweight and food
consumption were comparable to controls. Accordgintijirochloridone can be regarded as fertility
toxicant for male rats.

The effects affecting testes and epididymides, mpand fertility parameters observed in a
multigeneration reproductive study in rats (Downs #Minor, 1983) and in a fertility study in male
rats (Wilcynski and Killinger, 1984) from 28 and.83ng/kg bw/day respectively, can be regarded as
a direct consequence of the disturbance of thensegenic cycle observed in the mechanistic
study. The same applies for the effects in the gesiity study (Sprague, 1985a) at 15.7 mg/kg
bw/day and in the short-term toxicity studies itsr@ulette, 1982; Oulette, 1982b).

However, it has to be taken into consideration Siatilar effects to those seen in rats were not
observed in reproductive organs in other speciedertlity studies in rabbits (Wilcynski and
Killinger, 1985c) and non-human primates (Wilcynskid Killinger, 1985d) and in a sixth-month
dietary study in dogs (Blair, 1983), in a 28-dagtdry range finding study in mice (Oulette, 1982a)
and in a 24-month dietary oncogenicity study in en{§prague, 1985b). Accordingly, effects on
fertility occurred only in rats and reasonably t@nconsidered specific to this species.

In conclusion, the MSCA considers that the cleal eonsistent evidence of reproductive toxicity in
male rats with absence of similar effects in opcies suggests the specific sensitivity of thiwac
substance in rats. No information is available lo@ thechanism toxicity of flurochloridone in the
reproductive system and the extent of the effent®iimans was not challenged. Hence, relevancy in
humans cannot be excluded. On balance and haviilgipedeall the available evidence, the MSCA is
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of the opinion that flurocloridone requires clagsifion for adverse fertility effects. Taking into
account the specific sensitivity in rats with effeconsidered not secondary to parental toxicity an
the absence of observations in other speciescinsidered more appropriate to place the substance
in category 2 rather than in category 1B. It isga®ed to classify flurochloridone for reproductive
toxicity in category 2KI361f: Suspected of damaging fertility according to the CLP criteria.
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10.10.4 Adverse effects on development

Table 32: Summary table of animal studies on adverse effatdevelopment

" Increase/decrease relative to controls denoted/by *p<0.05; **p<0.01; n.s.: non-significant

Method,
guideline, Test substance
deviations if | dose levels Results Reference
strain, sex, exposure
no./group
Teratology Purity: 86.3%. MATERNAL TOXICITY Nemec M.D.
study in rats Proportion of The survival was 100% in all groups. (1983a)
. isomers not 400 mg/kg bw/day
Laboratory: indicated » Dried red material around the nose, mouth or epeswn urogenita] (5.6.2/03)
WIL Rese_arch staining or red urogenital matting during the tneat period.
Laboratories Inci Oral (gavage) |, |+ Bodyweight on day 9 (7%), 12 (9%), 16 (14%) ad(26%).
Method: B.31 l’oer*r‘]'ﬂﬁ Mazola | . (| Bodyweight gain on day 6-9 (>100%), 12-16 (70%6:-20 (27%), 6
16 (113%) and 0-20 (55%)}*%) on day 9-12 (75%) and/(.s.) on day 0-6
GLP: Yes Doses: 0, 25,100  (21%).
Rat strain: and 400 mg/kg |* (1**) Food consumption on day 6-9 (46%), 9-12 (29%4);16 (31%) an
Charles River | bw/day also on day 6-16 (40%) and 0-20 (17%).
. Net bodyweight gain on day 0-20 (67%) apputerus weight (47%).
SD COBS CD | gyposure from 10(()lr)n ° bwy(\j/\;yg g y (67%) agiy( ght (47%)
25 females/dosg day 6 to day 15 | . (| %) Bodyweight gain on day 6-9 (>100%) angh(s.) on day 6-16 (20%)
Study of gestation and 0-20 (13%). The relevancy of some of these edses can he
accentable Sacrifice on day questioned considering that the reduction in grams exiguous and that
P 20 the absolute weights remained in levels comparabdentrols.
Deviations: = (|)Net bodyweight gain (13%).
vehicle was REPRODUCTIVE INDICES
administered at 400 mg/kg bw/day
10 mi/kg instead * (*]) Implantation sites (12.%2s.14.3 of controls).
m;’:}l)((émum of 4 FOETAL TOXICITY (incidence in foetuses/litters; statistical anabfsi
provided for litter incidence; malformations or vations in italics were not
registered in historical control data provided)
400 mg/kg bw/day
= 3 total resorptions out of 25 pregnant females (12%
= (1*) Mean fetuses/litter (8.2s.13.5 of controls).
= (1) Post-implantation losses (4@ 0.8 of controls) corresponding [to
significant early resorptions (3v5. 0.8 of controls). Late resorptions (.3
vs.0 of controls) were non-significant.
= (]*) Mean foetal weight (25.7%).
= tExternal malformations: non-significant omphalecél%/9.5%) out of
the range of historical controls (0-0.3% for fewsad 0-4.5% for litters).
*Foetal anasarca(3.6%/23.8%) and *total no. of external malforrat
(5.6%/42.9%).0pen eye 1id(0.5%/4.8%) andadactyly (0.5%/4.8%) was$
also observed though in a low incidence and withctatistical
significance.
= tVisceral malformations: diaphragmatic hernia (95%/95.2%)
*heart/great vessel anomal{86%/100%), retinal folded (6%/23.8%)
*malpositioned incisorg14%/33.3%), tindescended testé34%)/71.4%
and *total no. of visceral malformations (100%/1Q0%/alpositioned
ovaries (2%/4.8%), gonad(s) absent(1%/4.8%) andthymus absent
(1%/4.8%) occurred but in a lower incidence andhwut statistical
significance.
= 1Visceral variations: *renal papilla/ureter effe¢82%/66.7%) out of the
historical control range (0-7.5% for fetuses angil8% for litters), *majo
blood vessel variation (6%/19%) out of the histariontrol range (0-1.1%
for fetuses and 0-7.7% for litters) anehtargement tracheg85%/61.9%).
= tSkeletal malformations: eXoccipital-cervical vertebrae defgct
(83.3%/100%), malformed/fused sternebra@@6.5%/100%), thickened
ribs (54.2%/84.2%), *bent limb bones (35.4%/68.4%) oluthe historical
control range (0-0.6% for fetuses and 0-4.5% fivers) and *total no. of
skeletal malformations (100%/100%Severe malaligned sternebrpe
(1%/5.3%) andmalformed clavicle(1%/5.3%) occurred but in a lower
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Method,

guideline,
deviations if
any, species,
strain, sex,

no./group

Test substance
dose levels
duration of

exposure

Results

Reference

incidence and without statistical significance.

= 1Skeletal variations: *bent ribs (14.6%/42.1%) ofittee historical contrg
range (0-2.1% for fetuses and 0-8% for litters)3™1rib reduced
ossification (13.5% /57.9%) out of the historicahtrol range (0-6.4% fq
fetuses and 0-21.7% for litters) and *hyoid unaedif(40.6%/73.7%) ol
of the historical control range (0.7-15.7% for feta and 9.1-45% fq
litters).

100 ma/kg bw/day

= (1*) Mean foetal weight (8.6%).

= 1Visceral malformations: diaphragmatic hernia (40.2%/87.5%)
*heart/great vessel anomali4.7%/51.2%) and *total no. of visce
malformations (44.4%/95.8%). Non-significamhalpositioned incisor
(1.2%/4.2%) andundescended testd4.2%/4.2%) were important sin
they were relevant at a higher dose level.

= —~ =
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= 1Visceral variations: *renal papilla/ureter effe¢td.8%/58.3%) out of th
historical control range (0-7.5% for fetuses an818B% for litters) an
non-significant major blood vessel variation (1.8%#6) relevant sinc
observed at a higher dose level and out of thefiisi control range (
1.1% for fetuses and 0-7.7% for litters).

= tSkeletal malformations: e%occipital-cervical vertebrae defe
(7.1%/51.2%) and *total no. of malformations (44/9%8%). There wal
also non-statistically ~ significant malformed/fused  sternebr.
(4.2%/16.2%), thickened ribs (1.2%/8.3%) and severe malaligne
sternebrag0.6%/4.2%) considered relevant since they occuatdtie to
dose level.

= 1Skeletal variations: *18rib reduced ossification (7.7%/51.2%) out of
historical control range (0-6.4% for fetuses and107% for litters). Th
incidence of *hyoid unossified (6.5%/33.3%) was hiit the range o
historical controls (0.7-15.7% for fetuses/9.1-4%64 litters) while th
non-significant incidence of bent ribs (1.8%/4.2%jps within th
historical controls only for litters (0.2-1%-0-9.3%

25 mag/kg bw/day

= 1External malformations: non-significant omphalocé@e3%/4.2%) th
fell into the range of historical controls (0-0.386 fetuses and 0-4.5% f
litters) and non-significarfetal anasarcg0.6%/4.2%) not observed at 1
mg/kg bw/day.

= 1Visceral malformations: diaphragmatic hernia (1.2%/8.3%) an
heart/great vessel anomalfp.6%/4.2%) not significant but conside
relevant since these effects followed a dose-retaend at higher doses.

= 1Visceral variations: non-significant renal papilisster effects
(3.7%/25%) within the historical control range (®% for fetuses/0.31.8
for litters).
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Teratology
study in rats

Laboratory:
WIL Research
Laboratories Inc|

B.31
GLP: Yes

Rat strain:
Charles River
SD COBS CD

25 females/dose

Study
acceptable

Deviations:

Purity: 86.3%.
Proportion of
isomers not
indicated

Oral (gavage)
Vehicle: Mazola
corn oil

Doses: 0, 0.2, 2,

10, 20 and 100
mg/kg bw/day

Exposure from
day 6 to day 15
of gestation
Sacrifice on day
20

MATERNAL TOXICITY
The survival was 100% in all groups. Hair loss waserved but at all do
levels, including controls.

100 ma/kg bw/day
= (|*) Bodyweight gain on day 6-9 (67%), day 12-16 (12%%y 16-2(

(14%) and also|f*) on day 6-16 (19%) and|{) days 0-20 (13%). The

relevancy of some of these decreases can be quedtmonsidering tha
the reductions in grams were exiguous and that ath&olute weight
remained in levels comparable to controls.

= (|) Uterus weight (16.4%).

REPRODUCTIVE INDICES
No relevant effects.

FOETAL TOXICITY (incidence in foetuses/litters; statistical ana$y
provided for litter incidence; malformations or vations in italics were ng
registered in historical control data provided)

100 ma/kg bw
* (|*) Fetal weight (10.8%).

Nemec M.D.
€ (1984a)

(IIA/5.6.2/02)

U

U7

(2]
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Method,

guideline,
deviations if
any, species,
strain, sex,

no./group

Test substance
dose levels
duration of

exposure

Results

Reference

vehicle was
administered at
10 ml/kg instead
maximum of 4
mi/kg

1External malformation: non-significamticrognathia (0.5%/4.8%)lt has|

to be noted that agnathia (more severe lesion)akasrved in historicgl

controls (0-0.4% for fetuses and 0-5% in litters).

vessel anomaly (16.5%/57%) out of the historicattom range (0-1.89
for fetuses and 0-5% for litters) and no. of *tot@dceral malformation
(52.5%/90%).

tVisceral variations: non-significant renal papilistended uretq
(15.8%/47.6%) above the historical control range’ @0/0-31.8%) an
non-significant major blood vessels (2.9%/14.3%paibove the historic
control range (0-1.1%/0-7.7%).

1Skeletal malformations: eXoccipital-cervical vertebrae  defg
(4.3%/27%) and *total malformations (9.2%/41%). féhewere non
significant bent limb bones (1.4%/9.1%) out of thistorical control rang
(0-0.6%/0-4.5%) malformed/fused sternebrd®.8%/9.1%) andhickened
ribs (0.7%/4.5%).
tSkeletal variations: *unossified 5th and 6th sterae (50.4%/91%
above the historical control range for fetuses §435.6%) but not fo
litters (52.2-100%) and *slight/moderate sternebramalaligned
(9.9%/41%) above the historical control range @¥4/0-28.6%). Ther
was also non-significant f'¥ib reduced ossification (2.1%/13.6%) with
historical control range (0-6.4%/0-22.7%).

20 mg/kg bw/day
= 1External malformation: non-significamicrognathia(0.5%/4.8%). It ha

to be noted that agnathia (more severe lesion)okasrved in historicd
controls (0-0.4% for fetuses and 0-5% in litters).
= 1Skeletal variations: *unossified 5th and 6th sterae (22.6%/62%) by
within the range of the historical controls foruses (15.6-36.6%) ar
litters (52.2-100%).

10 ma/kg bw/day
No effects observed.

2 mg/kg bw/day
= 1Skeletal variations: *unossified 5th and 6th sterae (14.1%/63%) by

within the range of the historical controls foruses (15.6-36.6%) arf
litters (52.2-100%).

0.2 mg/kg bw/day
= 1External malformation: non-significamicrognathia(0.3%/4.2%). It ha

to be noted that agnathia (more severe lesion)okasrved in historicd
controls (0-0.4% for fetuses and 0-5% in litters).
= 1Skeletal variations: *unossified 5th and 6th sterae (15.7%/63%) by
within the range of the historical controls foruses (15.6-36.6%) ar
litters (52.2-100%).

1Visceral malformation: diaphragmatic hernig44.6%/86%), *heart/great
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Teratology
study in rabbits

Laboratory:
WIL Research
Laboratories Inc|

B.31
GLP: Yes

New Zealand
white rabbit

18 females/dossg

Study
acceptable

Deviations: it is

Purity: 86.3%.
Proportion of
isomers not
indicated

Oral (gavage)
Vehicle: Mazola
corn oil

Doses: 0, 5, 20
and 60 mg/kg
bw/day
Exposure from
day 6 to day 18
inclusive of
gestation

Sacrifice on day

29

MATERNAL TOXICITY

The survival was 100% in all groups. One dam ohegoup aborted betweg
days of gestation 20-28 but were considered urekat treatment.

60 mag/kg bw/day
= (]) Urination and defecation.

= (|*) Bodyweight gain on days 6-12 (>100%) and theirentreatmen
period between days 6-18 (97%). However, the releyaof these

decreases can be questioned considering thatdhetiens in grams were

exiguous and that the absolute weights remainddviels comparable t
controls. There were also significant increasestirer day intervals sing
the bodyweight gain for the whole period (day 0-28)s greater at th
dose level than controls.

({n.s.) Food consumption on days 6-12 (17%) dfit) days 12-18 (32%)
However there was also a significant increase &6 & days 24-29.

= (|)Uterus weight (12%).

Nemec M.D.
- (1983b)

(IIA/5.6.2/03)

o
e
S
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Method,
guideline, Test substance

deviations if dose levels Results Reference

any, species, duration of

strain, sex, exposure

no./group
not detailed the 20 mg/kg bw/day
incidence/onset = (|n.s.) Bodyweight gain on days 6-12 (74%), 12-18 (Rapel 6-18 (57%).
of clinical signs The relevancy of these reductions can be questiconadidering that the
reductions in grams were exiguous and that thelatesaeights remained

in levels comparable to controls.

FOETAL TOXICITY (incidence in foetuses/litters; statistical anabfsi
provided for litter incidence; malformations or vations in italics were not
registered in historical control data provided)

60 mg/kg bw/day
= (|n.s.) Post-implantation losses (19.5%67.4% of controls).

= 2 total resorptions attributed to maternal toxicity

= fExternal malformations: microph-/anophtalmia (1.1%/7.7%) nont
significant and considered spontaneous due toesingldence.

= 1Visceral variations:major blood vessel variation (2.3%/15.4%) npn-
significant and within the range of historical cmh$ for foetuses (Q
10.3%) and litters (0-36.4%).

= 1Skeletal malformations: vertebral anomalies (2.3%8/) non-significan
and within the historical control range for litte(8-9.1%) but not fo
fetuses (0-1.5%).

= 1Skeletal variations: sternebrae thread-like attached17%/38.5%)
Hyoids arches bent (6.8%/23.1%) non-significant attiin the historica
control range for litters (0-27.3%) but not foruses (0-4.4%). Sternebrpe
5" and &' unossified (36.4%/76.9%) was non-significant but of the
range of historical controls for fetuses (12.5-24)2and litters (27.3f
72.7%). Non-significant 3rudimentary rib(s) (18.2%/61.5%) was within
the historical control range for fetuses (0-23%l ditters (0-82.4%) ang
with no clear dose relationship.

20 mg/kg bw/day
= 1Visceral variations:major blood vessel variation (2.1%/14.3%) npn-

significant and within the range of historical aatsé for foetuses (Q-
10.3%) and litters (0-36.4%).

5 mg/kg bw/day
= 1Visceral variations:major blood vessel variation (5.8%/13.3%) npn-

significant and within the range of historical cats for foetuses (Q-
10.3%) and litters (0-36.4%).

10.10.5 Short summary and overall relevance of the providednformation on adverse effects
on development

In a teratogenicity study in rats (Nemec, 1983a}ei@ dose levels were 25, 100 and 400 mg/kg
bw/day. At 100 mg/kg bw/day decreased net bodyweaighresponding to the bodyweight minus the
uterus weight was observed. At this same dose lthele was a significant reduction in the
bodyweight gain on day 6-9 and not significant ttuns on day 6-16 and 0-20. However, the
relevancy of some of these decreases can be quedtionsidering that the reductions in grams were
exiguous and that the absolute weight remaine@vel$ comparable to controls. Maternal toxicity
was clear at 400 mg/kg bw/day with relevant de@sas bodyweight (day 16 and 20) and reductions
of bodyweight gain and food consumption along teatment period (day 6-16) and during gestation
(day 0-20). Net bodyweight, implantation sites atetus weight were also reduced at this dose level.
NOAEL for maternal toxicity was set at 25 mg/kg bw/day.

Slight but significant reduction of the mean fetadight was observed at 100 mg/kg bw/day and
evident at 400 mg/kg bw/day. At this last dose lavevas observed also 3 total resorptions and
significant increase in the incidence of post-impddion losses, early resorptions and significant
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reduction of the mean foetuses/litter. Externaceral and skeletal malformations/variations aee th
following.

From 25 mg/kg bw/day it was observed an increaghanncidence of visceral malformations such
as diaphragmatic hernia and heart/great vessel @gom a low incidence and without statistical
significance at 25 mg/kg bw/day but important sirtbe increased incidence of these effects
appeared to be in the initial dose-effects level fmiowed a dose-related trend at higher doseldeve

It has to be pointed out that there was no incidendistorical control data for both malformations
Besides, it has to be considered that no appas=uicetion was observed between the finding of
hernia and cardiovascular malformation (many faetusad one or the other, and many others both)
suggesting that they occurred by two different na@itms.

From 100 mg/kg bw/day there was a relevant incréagbe total number of visceral and skeletal
malformations. Exoccipital-cervical vertebrae défeas observed as the main significant skeletal
malformation from this dose level. Malformed/fustdrnebrae, thickened ribs and severe malaligned
sternebrae were seen without statistical signifieathough they were considered relevant since were
dose-dependent at higher doses. Relevant skelatation of 13th rib reduced ossification was
observed from this dose level out of the histormattrol range. Non-significant increase incidence
of bent ribs was out of the historical control ranfpr foetuses but not for litters. Visceral
malformations such as non-significant malpositiomemisors and undescended testes were observed
from this dose level in a low incidence. Howevegey were considered relevant since the incidence
was increased at a higher dose level. With redpecisceral variations it was significant observed
renal papilla/ureter effects out of the historicahtrol range. Besides, non-significant major blood
vessel variation was considered important sinceciturred at higher incidence increasing the
administered dose and it was out of the histogoakrol range at this dose level.

At the top dose level of 400 mg/kg bw/day it wasr@ased significantly the total number of external
malformations. Omphalocele was found to be noticstdy significant but out of the range of

historical controls. Significant fetal anasarcahwno incidence in historical controls was also
observed. Non-significant low incidence of open déigeand adactyly occurred. It was observed
visceral malformations (significant retinal foldadd non-significant low incidence of malpositioned
ovaries, gonad(s) absent and thymus absent), aiseariations (significant enlargement trachea),
skeletal malformations (significant bent limb borast of the historical control range and low
incidence of non-significant malformed clavicle)daskeletal variations (significant hyoid unossified
and bent ribs out of the historical control range).

Taking into account the relevant developmentalot$fehat happened from the lowest tested dose
level, NOAEL for developmentwasnot established

In other_teratogenicity study in rats (Nemec, 1983@se levels tested were 0.2, 2, 10, 20 and 100
mg/kg bw/day. Maternal toxicity was observed at 10@/kg bw/day with significant bodyweight
gain reductions during treatment on day 6-16 andlay 0-20. However, the relevancy of these
decreases can be questioned considering that duetiens in grams were exiguous and that the
absolute weights remained in levels comparableotatrols. NOAEL for maternal toxicity was
established at 20 mg/kg bw/day.

Fetal bodyweight was significantly reduced at 10@/kg bw/day and clear signs affecting
development were seen with significant increaseth@ number of total visceral and skeletal
malformations at this dose level. Main observedcefial malformations were significant
diaphragmatic hernia and heart/great vessel anomalyof the historical control range. External
malformation of micrognathia was observed with h@arc dose-response relationship and without
statistical significance. Incidence of this lesicompared to the historical controls of agnathia, a
more severe lesion, was slightly above for foetws®s within the range for litters. Main visceral
variations of renal papilla/distended ureter angomblood vessel variations were found to be not

75



statistically significant but both above the higtal control range. Skeletal malformations at this
dose level were significant exoccipital-cervicattebrae defect and non-significant malformed/fused
sternebrae, thickened ribs and bent limb bonesdptite historical control range only for bent limb
bones). Significant skeletal variations were urfess$i5th and 6th sternebrae, above the historical
control range for fetuses but not for litters, asidjht/moderate sternebrae malaligned above the
historical control range for both foetuses anctigt The effects observed on development at lower
doses than 100 mg/kg bw/day were not consideregvart. NOAEL for development was
established at 20 mg/kg bw/day.

In a teratogenicity study in rabbits (Nemec, 1988isted dose levels were 5, 20 and 60 mg/kg
bw/day. Doses were selected based on results fraange-finding study. The maximum dose of 60
mg/kg bw/day was expected to produce some degresatdrnal and embriotoxicity and the lowest
dose to be no-effect level. There were signs ofemnat toxicity at 60 mg/kg bw/day with clinical
signs of urination and defecation and significantlyweight gain and food consumption decreases.
Bodyweight gain reductions during treatment (day26and 6-18) were compensated with increases
in other intervals of the study since the gaintfa@ whole period (day 0-29) was greater at thisdos
level than controls. At 20 mg/kg bw/day there walso reductions on bodyweight gain on day 6-12,
12-18 and 6-18 without statistical significanceeTklevancy of these reductions in bodyweight gain
can be questioned since they were exiguous andthieatabsolute weights remained in levels
comparable to controls. Food consumption was retlat®&0 mg/kg bw/day on days 6-12 and 12-18
but increased on day 24-29. Effects on bodyweighh @nd food consumption indicated losses
during treatment and later recoveNOAEL for maternal toxicity was set during EFSA evaluation
at 5 mg/kg bw/day due to the bodyweight gain ldsZ0amg/kg bw/day.

Foetotoxicity was manifested at 60 mg/kg bw/daydnyincrease in the post-implantation losses
though non-statistically significant and 2 totadagtions attributed to maternal toxicity. Majootd
vessel variation was observed from 5 mg/kg bw/datyviathout statistical significance and within
the historical control range. Besides, there wasclear dose-response for foetuses values. With
respect to skeletal malformations and variatiors rttain clear effect was the significant increased
incidence of sternebrae thread-like attached (tranpat 60 mg/kg bw/day. At this dose level itsva
also observed non-significant vertebral anomaliealformation), non-significant sternebra® &nd

6" unossified out of the historical control range foetuses and litters and non-significant hyoids
arch bent (variation) out of the historical contrahge for foetuses but not for litters. Effectéoater
doses were not considered relev®N@AEL for developmentwas established at 20 mg/kg bw/day.

10.10.6 Comparison with the CLP criteria

Substances are classified in Category 1 for dewedopal toxicity when they are known to have
produced an adverse effect on development in humrawien there is evidence from animal studies,
possibly supplemented with other information, toyile a strong presumption that the substance has
the capacity to interfere with development in humahhe classification of a substance is further
distinguished on the basis of whether the eviddocelassification is primarily from human data
(Category 1A, known human reproductive toxicant)from animal data (Category 1B, presumed
human reproductive toxicant). There is no humara datailable on flurochloridone therefore
classification in Category 1A is not appropriate.

The classification of a substance in Category 1Buigely based on data from animal studies. Such
data shall provide clear evidence of an adversecetin development in the absence of other toxic
effects, or if occurring together with other toxadfects the adverse effect on development is
considered not to be a secondary non-specific cuesee of other toxic effects.

Substances are classified in Category 2 for reptdcitoxicity when there is some evidence from
humans or experimental animals, possibly suppleegewith other information, of an adverse effect
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on development, and where the evidence is notcserfly convincing to place the substance in
Category 1. If deficiencies in the study make tlwaliy of evidence less convincing, Category 2
could be the more appropriate classification. Seftécts shall have been observed in the absence of
other toxic effects, or if occurring together wdther toxic effects the adverse effect on develagme

is considered not to be a secondary non-specifiseguence of the other toxic effects.

Flurochloridone produced reproducible malformationa clearly dose-related manner in the two rat
teratology studies. This happened at the top doss bf 400 mg/kg bw/day of Nemec (1983a) study
with presence of maternal toxicity but also at 1@ kg/bw/day in both rat studies with slight
maternal toxicity manifested by bodyweight gain amet bodyweight decreases. In the MSCA
opinion malformations and variations that occuregdthis dose level cannot be explained as a
consequence of these bodyweight reductions. Aacglgithe effects are not considered secondary
of maternal toxicity. Immediately lower tested ddseels below 100 mg/kg bw/day were 25 mg/kg
bw/day (Nemec, 1983a) and 20 mg/kg bw/day (Nem&844). No developmental effects were
observed at 20 mg/kg bw/day while visceral malfdrores of diaphragmatic hernia and heart/great
vessel anomaly were observed at 25 mg/kg bw/dalgowit statistical significance but relevantly
since they occurred at higher doses in a dose-depémanner representing initial phases of these
malformations. Maternal toxicity was not seen atn2§/kg bw/day. It has to be noted that visceral
malformations such as diaphragmatic hernia or hgradt vessel anomaly besides fetal anasarca and
omphalocele rarely occur spontaneously in the obmtopulation. Therefore teratogenicity of the
active substance was observed at dose levels eggegater than 25 mg/kg bw/day.

Results obtained in the rabbit study (Nemec 19&3H0 mg/kg bw/day are not as clear as those
observed in rat since it is less sensitive and thegurred in presence of maternal toxicity during
treatment (urination and defecation, bodyweighnhgand food consumption decreases and 2 total
resorptions). Non-significant vertebral anomalisgiformation) out of the historical control range
only for fetuses and some skeletal variations aagBignificant sternebrae thread-like attached and
hyoids arches bent (out of historical controls fieluses and non-significant) were observed at this
dose level. Major blood vessel variation non-sigaifit and within the range of historical contrais f
both foetuses and litters and with no clear dospaese along all doses was observed. A higher
incidence in this variation and also in the malfation heart/great vessel anomaly was observed in
rat at higher doses and consequently the posgibilithe development of these lesions in rabbit at
doses above 60 mg/kg bw/day could occur. This tugedevel selected after a range finding study
was expected to produce some maternal toxicity emdriotoxicity, but regarding the toxicity
observed, the MSCA is of the opinion that highesadtevels could have been tested in order to rule
out an increase in the incidence of malformatiosmsations that actually occurred in rats at higher
dose levels. Consequently, the effects observedatras important as those observed in rat but even
in presence of maternal toxicity they can be regamk indicative of effect on development.

The MSCA considers that there is clear evidenceflinachloridone is teratogenic in rats. Rat seems
to be more sensitive but tested dose levels initabe considered not sufficiently high to rule out
severe effects on development in this species lamlthe teratogenicity potential of flurochloridone
in rabbit cannot be discarded. Accordingly, takimig account the whole available data, the severity
of the malformations observed and the incidencédth tested species, the relevancy in humans
cannot be ruled out. It is proposed to classifyoitinloridone for reproductive toxicity in categdri
(H360D: May damage the unborn child according to the CLP criteria.
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10.10.7 Adverse effects on or via lactation

This classification is intended to indicate whesudstance may cause harm due to its effects on or
via lactation. This can be due to the substancegbabsorbed by women and adversely affecting
milk production or quality, or due to the substafmeits metabolites) being present in breast nmlk
amounts sufficient to cause concern for the heslthbreastfed child.

Reproductive studies available in section 10.1@Indt provide evidence of adverse effect in the
offspring due to transfer in the milk or adverséetf on the quality of the milk. Toxicokinetics

studies do not indicate the likelihood that thessabce can be potentially present in breast mdk (s
section 9).

In conclusion, data available for flurochloridonmed not indicate effects on or via lactation.
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10.11 Specific target organ toxicity-single exposure

10.11.1 Short summary and overall relevance of therovided information on specific target
organ toxicity — single exposure

Specific target organ toxicity (single exposuregléggined as specific, non-lethal target organ tibxic
arising from a single exposure to a substance otund. Relevant information for STOT SE is
covered by acute toxicity studies in form of claliobservations, and macroscopic and microscopic
pathological examination that can reveal hazards iy not be life-threatening but could indicate
functional impairment. Acute toxicity studies aneluded in section 10.1.

STOT SE 3

STOT SE 3 includes narcotic effects and respirati@st irritation. These are target organ effeots f
which a substance does not meet the criteria tassified in Categories 1 or 2.

According to the results of the acute inhalatiardgt(Decker, U., Knuppe, C., Ullrich, A., 2004; see
Table 14) respiratory tract irritation was not atveel after administration of flurochloridone.

Narcotic effects were not observed in acute toxisitidies.

STOTSEland?

STOT-SE Category 1 and 2 is assigned on the bafisdings of ‘significant’ or ‘severe’ toxicity.n
this context ‘significant’ means changes which dieaindicate functional disturbance or
morphological changes which are toxicologicallyekant. ‘Severe’ effects are generally more
profound or serious than ‘significant’ effects aare of a considerably adverse nature with significa
impact on health. Both factors have to be evalubtedeight of evidence and expert judgement.

Table 33: Summary

table of relevant effects for STOT SE watat-off values for classification

Species, route, dose level
and author

Results

Acute oral toxicity study in
rats

Howell, A.M. (1979)

Doses: 0, 2000, 2500, 320
3600 (only males), 4000,
4500 and 5000 mg/kg bw

Guideline value for
classification:< 2000 mg/kd
bw (STOT SE 2k 300

mg/kg bw (STOT SE 1)

Clinical signs

and mouth, yellow stains around the ano-genitad,anaffled fur and alopecia. Severe diarrhoea
d?ccurred in controls during the first 24 hours. faere reversible in six days.

Necropsy
2000 mg/kg bw: no relevant findings.

2000 mg/kg bw: mild to severe depression, salivatdiarrhoea, blood-like stains around eyes, fose

also

Acute oral toxicity study in
mice
Ullmann, L. (1985)

Clinical signs

1000 mg/kg bw: sedation, dyspnoea, ataxia, curegly Iposition and ruffled that disappeared on d
after administration. It has to be noted that thmes clinical signs were observed in controls wiith

Doses: 0, 1000, 3000 angjSame reversibility.

5000 mg/kg bw

Guideline value for
classification:< 2000 mg/kd
bw (STOT SE 2x% 300

Necropsy
1000 mg/kg bw: no pathologic changes in survivors.

mg/kg bw (STOT SE 1)

ay 3
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Acute oral toxicity study in| Clinical signs

rats 2000 mg/kg bw: swaying gait, dragging of fore aadrrlimbs, decreased activity, prostration, hunghed

Sieber, M. (2011) posture and ruffled fur were observed after treatne all animalsuntil test day 2 (day of sacrifice pf

Doses: 300 and 2000 mg/ /3 animals). The surviving still showed decreaaetilvity and ruffled fur on test day 3, but no izl
bw Signs thereafter until the end of the study.

Guideline value for 300 mg/kg bw:3/6 animals treated showed swaying gait, draggfrfgre and rear limbs and decreased

classification:< 2000 mg/kg activity after treatment on test day 1. No clinisgns from test day 2 until the end of the obsiwng

bw (STOT SE 2%k 300 | period were observed.
mg/kg bw (STOT SE 1) Necropsy

One animal treated with 300 mg/kg bw showed haemagit lungs upon scheduled necropsy. It hgs to
be noted that mortality during the study did natwrcat this dose level.

10.11.2 Comparison with the CLP criteria

No signs were observed to be regarded for claatidic for STOT SE 3 according to CLP
Regulation (respiratory tract irritation and narc@ffects)

The only effects observed in the range for STOT 1SEuidance value for classificatiog: 300
mg/kg bw) in Sieber study (swaying gait, draggifigave and rear limbs and decreased activity) at
300 mg/kg bw were reversible on test day 2 and aivhybassociated to test gavage administration.
Consequently they are not indicative of ‘signifitasr ‘severe’ changes and therefore not regarded
for STOT SE 1.

STOT 2 (guidance value for classification2000 mg/kg bw and <300 mg/kg bw) is not regarded
considering the following:

— Effects in mice study (Ullmann, 1985) at 1000 mgikg are not relevant since they occurred
also in controls with the same reversibility (dgy 3

— Effects observed in rat studies in the range fO DT BE 2 (guidance value for classification:
< 2000 mg/kg bw and <300 mg/kg bw) are covered hyeatoxicity as Acute Tox.4; H302
regarding lethality observed in an acute oral tibxistudy in rats (Sieber, 2011) in the range
of concentration (300-2000) mg/kg bw (see sectioi)l

10.11.3 Conclusion on classification and labellinffor STOT SE
Flurochloridone does not require classification$diOT SE according to CLP Regulation.

10.12 Specific target organ toxicity-repeated exposure
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Table 34: Summary table of animal studies on STOT RE
NOAELS have been copied from the DAR for informatidy
" Increase/decrease relative to controls denoted/by *p<0.05; **p<0.01; n.s.: non-significant

Method, guideline, sut;rset;ce
deV|.at|ons 'f. any, dose levels Results Reference
species, strain, sex duration of
no/group ura
exposure
Dietary 21-day Purity: 85.8% | 20000 ppm Oulette,
range finding Proportion of = One female died on day 6. At necropsy was founddngragic enteritis anfl RE.
study in rats isomers not hematuria indicating renal disease. (1982)
Laboratory: Stauffef indicated = Dehydration and dark yellow stains on the pelvigion. This last effect was(jia/5.3.1/
Enviromental Oral (diet): test considered a sign of exposition rather than a tdagical sign. 01)
Health Center item was Bodyweight and food consumption:
OECD 407 dissolved with | = (|*) Bodyweight in males and females on day 7 (36%/B324 (45%/40%
acetone and and 21 (54%/49%).
GLP: Yes mixed with = (|) Bodyweight gain (remarked) on day 0-21 (>100%bfoth sexes).
Rat strain: Charles | diet and 1% * (1*) Food consumption in males and females on we€kd%/71%), week 2
River Sprague viw corn oil. (52%/53%) and week 3 (62%/50%).
Dawley Doses: 0, 500,| Haematology:
10 rats/sex/dose | 1200, 3000, = ({*) White blood cells (WBC) in males (60%) and fensal®2%) but nof
8000 and dose-related.
Study acceptable | 5640 hom = (1#) Red blood cells (RBC) in males (22%) and in fem48%s).
D_eV|at|ons: no equivalent to: = ({*) Hemoglobin (Hb) in males (25%) angn(s.) females (19%).
histopathological |, . ., 5 * (1*) Hematocrit (Hct) in males (24%) and females (33%
examinations were 917 éSO '6' Blood chemistry:
performed and onlyl -5, ') =02 = (1*) Blood urea nitrogen (BUN) in males (25%) and fe@sa(90%).
livers and kidneys | = = (1%) y-glutamyl transpeptidasg-GT) (>100% in both sexes).
were weighed. 9o 1 . (1*) Total and direct bilirubin (>100% in both sexes)
Guideline value for| F€Males: 44, = (1*) Cholesterol (>100% in both sexes).
classification:< 106.6, 242.4, L= (1*) Serum glutamic pyruvic transaminase (SGPT) ine®§79%) andi(.s.)
428.6 mg/kg bwiday®48:1 and 1226 in females (>100%).
(21 day study) mg/kg bw/day.|  u (% Serum glutamic oxoloacetic transaminase (SGOM) bioth sexef
(30%/24%) but not dose-related.
= (}*) Proteins in both sexes (12%/7%) but no dosetedla
= (1*) Alkaline phosphatase (AP) in females (67%) nosetrelated
= (|*) Plasma cholinesterase (plasma ChE) in female&6]5&ith no clea
dose-relationship.
Organ weights:
= ({*) Terminal bodyweights in males (54%) and femd&3%).
= Liver: (1*) relative weight in males (96%) and females (120%ariations in|
absolute weight were not dose-dependent.
= Kidney: (|*) absolute weight in males (40%) and females (22l ¢*)
relative weight in males (30%) and females (42%).
Macropathology:
= Discoloration of liver in 4/10 males and 4/9 fensale
= Discoloration of spleen in 10/10 males and 9/9 fesia
= Small thymus in 8/10 males and 8/9 females, snedtes (10/10) and
prostrate (10/10) and small uterus (9/9), vagiri@)(&ervix (4/9) and ovarigs
(2/9).
= Body fat reduced in 10/10 males and 8/9 females.
8000 ppm
Bodyweight and food consumption:
= (|*) Bodyweight in males and females on day 7 (18%/1,624 (14%/16%
and 21 (18%/18%).
= (}) Bodyweight gain in males and females (remarkedday 0-21 (59%
>100%).
= (}*) Food consumption in males and females on weé&9206/41%). (n.s.)
and not clearly dose-related in females on week84) and also on week|3
(12%).
Haematology:

= (|*) RBC (8%) in females.
= (1*) Hct (10%) in females.

= (|n.s.) Hb in males (11%) and females (14%).
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Method, guideline,

Test

deviations if any substance,
- . ! dose levels Results Reference
species, strain, sex duration of
MERETOVE exposure
Blood chemistry:
= (1*) Total bilirubin in males (50%) and females (>20D
= (1*) Direct bilirubin in females (100%).
= (1*) Cholesterol in males (95%) and females (>100%).
Organ weights:
= (}*) Terminal bodyweights in males (18%) and femd&%).
= Liver: (1*) Relative weight in males (49%) and females (50%)
= Kidney: (|*) Absolute weight in males (15%) and females (11¢ph.s.) of
relative weight in females (10%).
Macropathology:
= Discoloration of liver in 5/10 females
= Discoloration of spleen in 7/10 males and 3/10 fesia
3000 ppm
Bodyweight and food consumption:
= ({*) Bodyweight in females on day 14 (13%) and 21 (32%
= (]) Bodyweight gain in males and females on day 03224/77%). It has tp
be noted that initial male bodyweight in controlasnsiow compared to the
treated group (221 g vs. 240 g).
= (}*) Food consumption in males and females on wek7%/24%).
Blood chemistry:
= (1*) Cholesterol in males (29%) and females (66%).
= (1*) Total (100%) and direct bilirubin (>100%) in fetes.
Organ weights:
= ({*) Terminal bodyweights in females (13%).
= Liver: (1*) Relative weight in males (17%) and females (17%)
= Kidney: (1*) Relative weight in females (15%).
Macropathology:
= Discoloration of liver in 1/10 males and 1/10 feesaland spleen in 1/10
males and 3/10 females.
1200 ppm
Bodyweight and food consumption:
= (]) Bodyweight gain in males and females on day 02224/41%). It has tp
be noted that initial male bodyweight in controlasniow compared to the

treated group (221 g vs. 239 g).
= (1*) Food consumption in females on week 1 (12%).
Blood chemistry:
= (1*) Total bilirubin (100%) in females.

500 ppm
Bodyweight and food consumption:
= () Bodyweight gain in females on day 0-21 (23%).
Blood chemistry:
= (1*) Total bilirubin (100%) in females.

NOAEL: 1200 ppmcorresponding t81.7and106.6 mg/kg bw/dayfor males andl
females respectively.

A 28-day dietary
range-finding
study in mice

Laboratory: Stauffe
Enviromental
Health Center

OECD 407
GLP: Yes

Mice strain: Charle
River BsCsF;
10 mice/sex/dose

Study acceptable
as additional
information

Purity: 85.8%
Proportion of
isomers not
indicated

Oral (diet): test]
item was
dissolved with
acetone and
mixed with
diet and 1%
v/w corn oil.

Doses: 0, 50,
200, 700, 3000
and 10000 ppm
equivalent to:
Males: 8.3,

10000 ppm Ouelette,
= One female died on day 2 spontaneously and waaaegl Another female R.E.
was found dead on day 21. Deaths were considemedated to treatment. Sa'\l/lje\r/hoff
Bodyweight and food consumption: (19.82.a)
= (}*) Bodyweight was reduced in males and females gn8d@d 3%/16%), da
14 (17%/15%) and on day 28 (19%/23%). (IIA/5.3.1/
= (|) Bodyweight gain was reduced at this dose levefian0-28 compared {o  02)

controls (1 gram of gaims 4 grams of control in males and 1 gram of g
5 grams of controls in females).

= (}*) Food consumption was significantly reduced orelwé in males (50%
and on week 2 in females (25%).

Blood chemistry:

= (1*) Cholesterol in males (52%). Levels in females eviigh but contro|
values for this sex were not available due to loWlected samples (0).

= (Tn.s.) SGPT in both sexes (61%/40%).

= (Tn.s.) BUN in females (26%) and not dose-related
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Method, guideline,

Test

deviations if any substance,
- . ! dose levels Results Reference
species, strain, sex durati
uration of
no/group
exposure
Deviations: no 33.6, 122.5, Organ weights:
haematology was |528.8, 1586.0 = ({*)Terminal bodyweights in males (19%) angh(s.) in females (15%).
performed. Only mg/kg bw/day. = Liver: (1*) Absolute weight in males (46%) and females (51800 (*)
livers and kidneys | Females: 9.2, relative weight in males (79%) and females (78%).
were weighted and| 38.2, 137.2, = Kidney: (|*) Absolute weight in males (22%) and females (11%)
microscopically 535.1, 1841.3 | Histopathology
examined. No mg/kg bw/day. = Hepatocyte hypertrophy in 10/10 males and 8/8 femahd necrotic hepatilis
individual data are in 3/10 males.
contained in the 3000 ppm
report. Bodyweight and food consumption:
Guideline value for = (}*) Bodyweight in males and females on day 14 (8%/%#t%) on day 28
classification:< 300 (129%/ 14%)'_ . .
mg/kg bw/day (28 = (}) Bodyweight gain was reduced on day 0-28_ at thisedevel compared {o _
day study) controls (2 grams of gaws 4 grams of controls in males and 3 grams of gain
vs 5 grams of controls in females).
= (}*) Food consumption significantly reduced on wegl23%) in males.
Blood chemistry:
= (1*) BUN in males (46%) but not dose-related.
Organ weights:
= Liver: (1*) Absolute weight in males (31%) and females (36&0Qd (*)
relative weight in males (37%) and females (37%).
= Kidney: (|*) Absolute weight in males (12%).
Histopathology:
= Hepatocyte hypertrophy in 8/10 males and 6/10 femal
NOAEL: 700 ppmcorresponding td22.5and137.2 mg/kg bw/dayfor males andl
females respectively.
3-month Purity: 85.8% | 2000 ppm Ouelette,
subchronic dietary | Proportion of = 2 females died due to an anesthetic overdose dbtomy collection. These R.E.,
toxicity study in | isomers not deaths were unrelated to treatment. Sauerhoff
rats indicated Bodyweight: M. V.
Laboratory: Stauffef Oral (diet): tesf = (|*) Bodyweight was significantly reduced in males day 7 (7%), day 28 (1982b)
Enviromental item was (8%), day 42 (11%) and in males and females orBdail 3%/10%). (ll1A/5.3.2/
Health Center dissolved with = (]) Bodyweight gain was reduced in males and femalesday O0-7 1)

OECD 408
GLP: Yes

Rat strain: Charles
River Sprague-
Dawley

20 rats/sex/dose

Study acceptable

Deviations: blood
clotting time,

epididymides and
uterus weights werg
not determined.

Guideline value for
classification:< 100
mg/kg bw/day (90
day study)

acetone and
mixed with

diet and 1%
v/w corn oil.

Doses: 0, 80,
400 and 2000
ppm equivalen
to:

Males: 5.4,
26.6, 137.5
mg/kg bw/day.
Females: 6.2,
31.4,154.6
mg/kg bw/day.

(26%/41%), 0-28 (17%/26%) and 0-84 (20%/23%).
Organ weights:
= ({*) Terminal bodyweights of males (14%) and femgE3%).
= Liver: (1*) relative weight in males (7%) and females (14%) clearly dose}
related in females.
= Kidney: (|*) Absolute weight in males (8%) and*] relative weight in
females (10%).
= Testes: (*) Absolute and relative weight (53% and 46% resipety).
= Ovaries: (*) Absolute (23%) weight anglrelative weight (37%)
Gross pathology and histopathology
= Testes: small/soft in 10/20 and tubular atroph®20 (moderate to seve
degree of atrophy of the primary and secondarymnsatrcytes with the bas|
layer or spermatogonia remaining intact). Occadipnthe Leyding cellg
appeared relatively hyperplasic.
= Epididymides: small/soft in 15/20, sperm degenerain 20/20 and tubulgr
hyperplasia in 19/20.
= Seminal vesicles: small/soft/lunequal size in 9/20.
400 ppm
Bodyweight:
= (|*) Bodyweight was significantly reduced in malesday 84 (6%).
= (]) Bodyweight gain was reduced in males and femalesday O0-7
(11%/18%), 0-28 (9%/18%) and 0-84 (10%/11%).
Organ weights:
= Ovaries: (*) Absolute weight (26%) and't) relative weight (32%).
NOAEL: 80 ppm corresponding t.4 and 6.2 mg/kg bw/day for males an
females respectively. T

re
Al
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Method, guideline,

Test

s . substance,
deV|_at|ons 'f. any, dose levels Results Reference
species, strain, sex :
duration of
no/group
exposure
6-month  dietary | Purity: 85.8% | No mortality occurred. Soft stool and mucoid diaeh with red spots slight toBlair, M.
study in Beagle| Proportion of [ moderate was observed during all six months imibjority of treated animals and (1983)
dogs isomers not in all dogs of control groups. Slight to moderaterimation and emesis were see(ﬁA/S 39/
indicated in similar incidence in control and treated dogsl avere considered not to He .
Laboratory: Stauffe ; related to treatment 2)
Enviromental Oral (diet): test] .
Health Center item was 1000 ppm
dissolved in = A slightly increased incidence of irregular heaater in both sexes. The
OECD 409 acetone and incidence within the top dose animals decreasedrdsthe end of treatmerit.
GLP: Yes mixed with Bodyweight gain:
Dog strain: Beagle diet. = (1) Bodyweight gain was reduced in females on week(RP230), week 0-13
Doses: 0, 50, 5

6 dogs/sex/dose
Study acceptable

Deviations: The
study duration was
with 6 months
longer than the 13
weeks requested b
the guidelines.

Guideline value for
classification:< 50
mg/kg bw/day (180

day study)

225 and 1000
ppm equivalen
to:

Males: 1.7, 7.1
30.0 mg/kg
bw/day.
Females: 1.6,
7.3,32.0
mg/kg bw/day.

(27%) and week 0-26 (30%). The cumulative gain @ekv0-26 in female
considering initial values of bodyweight was 23.886 controls and 15.89
for this dose level.
Haematology:
= ({*) Het on month 3 (9%) and t*) 6 (9%) in males.
= (1*) Hb on month 3 (10%) and *) on month 6 (11%) in males ang*) on
month 5 (9%) in females.
225 ppm

Organ weights:
= (1*) Relative weight of heart (12%) in females but dose-related.

NOAEL: 225 ppm corresponding t&.1 and 7.3 mg/kg bw/dayfor males andl

females respectively.

o

Other studies relevant for STOT RE

Other long-term exposure studies, such as on aagemicity and reproductive toxicity, can also
provide evidence of specific target organ toxicittyat could be used in the assessment of

classification.

Chapter 10.9: 2-years long term toxicity studyartsr(Sprague, G.L., 1985a) and mice (Sprague,
G.L., 1985b).

Chapter 10.10.1: multigeneration study in rats (Bswnd Minor, 1983), fertility study in male

rats (Wilcynski and Killinger, 1984), mechanismaattion study in male rats )L (Wilcynski and
Killinger, 1985a), mechanism of action study in enghts (2") (Wilcynski and Killinger, 1985b)
fertility study in male rabbits (Wilcynski and Kiitiger, 1985c) and effect on non-human sperm
production (Wilcynski and Killinger, 1985d)

Chapter 10.10.4: two teratogenicity study in rabéerfiec, 1983a; Nemec, 1984a) and a

teratogenicity study in rabbits (Nemec, 1983Db).

These studies are properly summarized in the quoreing chapters. It has to be noted that most of
the effects observed in these studies are notderesi for STOT RE. Firstly, effects on reproductive
organs are covered by reproductive toxicity. Besifiadings below cut-off values are clinical signs
decreases of bodyweight, bodyweight gain, food eomgion or net bodyweight that are effects of
toxicological importance but by themselves are cwisidered to support classification for STOT
RE. Variations in organ weights were not accommhnié other findings indicating organ
dysfunction. The only effect found relevant for SITAE 2 in these studies is summarized in Table

35.
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Table 35: Summary table of relevant effects of other stufiesSTOT RE below cut-off values for

classification
Sd?ﬁg!c?osﬁ g)nu;e, D?;Z;E;els Effective dose (mg/kg bw/day): effects for repeateexposure toxicity found below cut-off
author bw/day) values
Fertility study in Doses 33.9 mg/kg bw/day:

male New Zealand| (males): 0, | yistopathology: it was observed increased incidesichepatic biliary hyperplasia sometimes
White rabbit 35, 220 and| accompanied by increased periportal fibrous coiveetissue and a mononuclear cell infiltrate
Oral (diet) 1400 ppm | showing haematopoietic differentiation. At termisakrifice, 1 male showed minimal and 1 had
70 days equivalent to| milg hyperplasia and 4 male showed minimal and d imild extramedullary haematopoiesis.
Wilcynski, S.L. 0,1.0,5.9, |Tpe persistence of these hepatic lesions in thisimisuggests that regression resulting from
and KiIIingér IM 33.9 treatment was not complete after recovery perioccofding to the study report these liver
V7 | marlkg/bw/d | findings suggest early cirrhotic changes.
(1985¢) 9 g9 y 9
Guideline value for
classification:< 129 pose (_pprn) - 0 | 35 | 220' 140d)
mg/kg bw/day (70 Liver, incidence (grading) After 10 weeks treatment
day study) Biliary hyperplasia 0/6 0/6 0/6 4/6
with/without fibrosis (-) (-) (-) (1.3)
Extra medullary 1/6 3/6 1/6 4/6
haematopoiesis (1.0) (1.1) | (1.0) | (1.3)
Liver, incidence (grading) After 5 weeks recovery
Biliary hyperplasia 2/6 1/6 1/6 2/6
with/without fibrosis (1.0) | (1.0) (1.0) [ (1.5
Extra medullary 3/6 1/6 3/6 5/6
haematopoiesis (1.0) (1.0) | (1.0) | (1.2)

Grade of alteration: 1 = Minimal (very slight), 2 Mild (slight),
3 = Moderate, 4=Moderately-Severe, 5 = Severe (atjrk

10.12.1 Short summary and overall relevance of the providednformation on specific target
organ toxicity — repeated exposure

In a 21-day dietary range finding study in rats l@gfte, 1982) tested dose levels were 0, 500, 1200,
3000, 8000 and 20000 ppm equivalent to 0, 41.2,, 2B0.6, 624 and 1017 mg/kg bw/day for males
and 0, 44, 106.6, 242.4, 648.1 and 1226 mg/kg bniafemales.

Mortality and clinical signs were only observedts top dose level of 20000 ppm. One female died
on day 6 with signs of renal disease after necr@pagmorrhagic enteritis and haematuria). The only
clinical sign at this dose level related to treatimgas dehydration.

Bodyweight was significantly reduced at doses 8000 ppm in both sexes.
At 3000 ppm there were significant reductions ofiyageight in females on days 14 and 21 that did
not happen in males. There were reductions of bedyw gain from 500 ppm in females and from
1200 ppm in males. Food consumption was markedtyedsed at 20000 ppm on weeks 1, 2 and 3.
There were also significant reductions on weekoinfll200 ppm in females and from 3000 ppm in
males. Reductions on week 2 and 3 below 20000 pere wot significant in most cases and not
dose-related.

Haematology was affected by treatment at des&300 ppm. Reduction of haematocrit (Hct) and red
blood cells (RBC) was observed significantly fro808 ppm in females and at 20000 ppm in males.
Haemaglobin (Hb) was reduced from 8000 ppm in ksmkes with decreases greater than 10%
(biologically relevant) significant only in male$ 20000 ppm. At this top dose level white blood
cells (WBC) was reduced in both sexes but not delsged along tested dose levels.

Blood chemistry was affected by treatment at dose3000 ppm. Significant increase in the
cholesterol level was observed from 3000 ppm irhls#xes and also significant elevated direct
bilirubin from 3000 ppm in females and total bibia from 500 ppm in females. In males, total
bilirubin was significantly increased from 8000 p@md direct bilirubin at 20000 ppm. At this top
dose level, there was a significant increasey-gfutamyl transpeptidasey-GT) and blood urea
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nitrogen (BUN) in both sexes and serum glutamiapir transaminase (SGPT) only significant in
males. Other observations at this dose level (a&ghosphatase (AP), serum glutamic oxoloacetic
transaminase (SGOT), protein levels and plasmarasierase) had no dose-dependency and are of
doubtful toxicological relevance.

The absolute weight of kidney was reduced in bettes from 8000 ppm and the relative weight of
kidney was increased in both sexes at 20000 pprhelrcase of liver, the observed variations in the
absolute weight, some of them significant, did sbbw a clear dose-dependent tendency across
different dose levels. However the relative weighthis organ in both sexes was increased from
3000 ppm. Terminal weights were significantly regldidrom 8000 ppm in males and 3000 ppm in
females.

Macropathology revealed findings in liver and spl@ath discoloration of both organs. In liver this
effect was observed at 20000 ppm in males and wnttlear dose-relationship from 8000 ppm in
females. In spleen the effect was marked from 8@@@ in both sexes and it was also observed in
lower incidence at 3000 ppm. These effects on spta@ be related to alterations in haematopoietic
system regarding the haematological changes olikdreen 8000 ppm. At 20000 ppm it was
observed small thymus (both sexes), cervix, utefagina, ovaries, prostrate and testes.

Considering the effects at 3000 p]MOAEL was established 4200 ppmequivalent to®1.7 and
106.6 mg/kg bw/dayfor males and females respectively.

In a 28-day dietary range finding study in mice lghe, 1982a) tested dose levels were 0, 50, 200,
700, 3000 and 10000 ppm equivalent to 0, 8.3, 328,5, 528.8 and 1586 mg/kg bw/day for males
and 0, 9.2, 38.2, 137.2, 535.1 and 1841.3 mg/kgldyior females.

No mortality or clinical signs were associatedreatment. Bodyweight was significantly reduced in
both sexes from 3000 ppm on day 14 and 28 and gr8da 10000 ppm. Bodyweight gain was
affected by treatment on day 0-28 from 3000 ppnodFconsumption was significantly decreased in
males on week 1 from 3000 ppm and in females ork\eat 10000 ppm. Cholesterol was high at
10000 ppm in both sexes but for female controlsiesmlwere not available due to insufficient
guantity of samples. Increases in BUN were not dekded and increases of SGPT at 10000 ppm in
both sexes not significant.

There was a significant increase in the absoluteratative weight of liver from 3000 ppm in both
sexes and significant reduction in the absoluteghteof kidney from 3000 ppm in males and at
10000 ppm in females. Histopathology revealed lepy&¢ hypertrophy in both sexes from 3000
ppm and necrotic hepatitis in males at 10000 ppm1@000 ppm terminal weight in males was
significantly decreased and non-significantly imbdes but greater than 10%.

Considering the effects at 3000 ppROAEL was established &00 ppm equivalent tal22.5and
137.2 mg/kg bw/dayfor males and females respectively.

In a 3-month dietary study in rats (Oulette, 198@sted dose levels were 0, 80, 400 and 2000 ppm
equivalent to 0, 5.4, 26.6 and 137.5 mg/kg bw/dayrhales and 0, 6.2, 31.4 and 154.6 mg/kg
bw/day for females.

No mortality or clinical signs were associatedreatment. Bodyweight was significantly decreased
from 400 ppm on day 84 in males but reduction wasitgr than 10% only at 2000 ppm. At this top

dose level there was also reductions in males gitdand in females on day 84. Reductions on day
7 and 28 in males at 2000 ppm were significantexiguous (<10%). Bodyweight gain was reduced

in both sexes from 400 ppm on day 0-7, 0-28 and.Qt&has to be noted that reduction in males on
day 0-28 at 400 ppm was lower than 10%. Food copomwas not affected by treatment.

At dose levels 400 ppm it was observed a significant increagbemabsolute and relative weight of
ovaries. At 2000 ppm there was significant increiastine relative weight of liver in both sexes. In
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kidney the absolute weight decreased significamlymales and the relative weight increased
significantly in females at this same dose levéle Terminal weights in both sexes were signifigantl
decreased at 2000 ppm.

Absolute and relative testicular weights were digantly lower than controls at 2000 ppm and were
accompanied by reduced size and altered consisienestes, epididymides and seminal vesicles.
These changes are suggestive of a degenerativel @tiaphic process in the gonads.

Histopathology revealed in all animals at 2000 dutateral testicular atrophy (moderate to severe
degree of atrophy of the primary and secondarynsgtercytes with the basal layer or spermatogonia
remaining intact). Occasionally the Leyding celigp@ared relatively hyperplasic. Moreover, in the
epididymides, microtubular hyperplasia of the egydiides epithelium and spermatic degeneration
were seen at this dose level.

Taking into account the effects observed at 400, (WOAEL was established 8 ppm equivalent
to 5.4and6.2 mg/kg bw/dayfor males and females respectively.

In a_6-month dietary study in dogs (Blair, 1983t¢el dose levels were 0, 50, 225 and 1000 ppm
equivalent to 0, 1.7, 7.1 and 30.0 mg/kg bw/daynfiales and 0, 1.6, 7.3 and 32 mg/kg bw/day for
females.

No mortality occurred. The only significant clinicgign potentially due to treatment was irregular
heart rate in both sexes at the top dose leved@0 bpm. It happened in absence of histopatholbgica
evidences in heart and it was seen decrease inditkence within the top dose animals towards the
end of treatment.

Bodyweight gain was reduced in females at 1000 pprwveek 0-4, 0-13 and 0-26. The cumulative
gain during weeks 0-26 in females at this dosel lemesidering the initial bodyweights was 23.3% in
controls and 15.8% in treated animals.

Haematology revealed at 1000 ppm significant deg@an the level of haematocrit on month 3 and
6 in males and haemoglobin on month 3 and 6 insn@d.0%) and on month 5 in females (< 10%).

Considering the effects observed at 1000 pN@AEL was established &25 ppm equivalent to
7.1and7.3 mg/kg bw/dayfor males and females respectively.

Other relevant studies for STOT RE

In the fertility study in male rabbits (Wilcynsknd Killinger, 1985c) at 33.9 mg/kg bw/day it was
observed after exposure period of 10 weeks incde@aseidence of hepatic biliary hyperplasia
sometimes accompanied by increased periportal Udsorgonnective tissue (4/6 males) and
mononuclear cell infiltrate showing haematopoielifterentiation after exposure period (4/6 males).
After recovery period of 5 weeks, 2/6 males shoviiary hyperplasia and 5/6 males had
extramedullary haematopoiesis indicating the pemste of these hepatic lesions what suggests that
regression resulting from treatment was not coreplérading for both lesions was from minimal to
mild. Dose-dependency was only clear for biliarypénplasia after exposure period but not for
recovery period. For extramedullary haematopoidsise-relationship was not clear. According to
the information included in the study these obsima in the rabbit suggest that mild early cirfbot
changes were associated with flurochloridone treatm

10.12.2 Comparison with the CLP criteria

Classification for repeated dose toxicity dependstte type of effects and the dose at which the
effects are observed. The CLP criteria state tif@TSRE is assigned on the basis of findings of
‘significant’ or ‘severe’ toxicity. In this contexsignificant’ means changes which clearly indicate
functional disturbance or morphological changescWlare toxicologically relevant. ‘Severe’ effects
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are generally more profound or serious than ‘sigaift’ effects and are of a considerably adverse
nature which significantly impact on health.

Classification in Category 1 is applicable, whegngicant toxic effects observed in a 90-day
repeated oral dose toxicity study (rat) are seam below 10 mg/kg bw/day.

Classification in Category 2 is applicable, whegnsdicant toxic effects observed in a 90-day
repeated-dose oral toxicity study in rat are seepctur in case the limit value is greater tharad0
lower or equal to 100 mg/kg bw/day.

The only effects below cut-off values for STOT REssification that could be considered indicative
of impairment in organs were the following:

In a 21-day dietary study in rats (Oulette, 1982y@se level of 230.6-242.4 mg/kg bw/day in
males and females respectively (below cut-off vadfiet28.6 mg/kg bw/day for STOT RE 2),
effects in liver were observed in both sexes wittréased levels of cholesterol and increase in the
relative weight of this organ and also elevatedltahd direct bilirubin in females. Discoloration
of liver in 1/10 males and 1/10 females was obskrbat with no dose-dependency across
different dose levels. These effects could be cmned indicative of initial stages of liver damage
but not sufficiently important at the observed diesel to be considered for a STOT RE.

At this same dose level discoloration of spleen wlaserved in 1/10 males and 3/10 females. This
probably indicates initial stages of effect on fia@matopoietic system considering the increase in
the incidence at higher dose levels with alteraiam haematological parameters. However,
haematological parameters remained comparablertate at this dose level. The effect is not
sufficiently relevant for STOT RE.

In a fertility study in male rabbits (Wilcynski andillinger, 1985c) liver damage was also
observed. At 33.9 mg/kg bw/day after a time of expe of 10 weeks it was observed in liver
increased incidence in biliary hyperplasia somegimecompanied by increased periportal fibrous
connective tissue and mononuclear cell infiltrateveing haematopoietic differentiation. Both
lesions were observed below extrapolated cut-dffieréor STOT RE 2 (129 mg/kg bw/day) and
did not show complete regression after recoveriodeasf 5 weeks.

Bile duct hyperplasia accompanied by increasedpdal fibrous connective tissue is considered
an adverse and non-reversible effect for liver dnds potentially relevant for STOT RE.
According to the information included in the stuthese observations are indicative of early
cirrhotic type liver changes associated with treatm It has to be noted that this lesion was
graded from minimal to mild and dose-dependencynaaslear for recovery period.

Extramedullary haematopoiesis is a well-recognipedcess in which the body attempts to
maintain erythrogenesis in response to an alteratiaghe normal production of red blood cells. It
can be related to disturbance of the haematopa@gttem (anaemia) but it can also have other
causes such as active immune responses to pathagdreso with bone marrow myelofibrosis.
In the study no changes in the haematological peaters (haematocrit, haemoglobin, red and
white blood cells and platelets) were observedhm treated group compared to controls. Bone
marrow histopathological observation was not reedrd his lesion was graded from minimal to
mild and dose-dependency was not clear. The MSCAfighe opinion that relevancy of
extramedullary haematopoiesis is doubtful.

In a 6-month dietary study in dogs (Blair, 1983gefs on blood below cut-off value of 50 mg/kg
bw/day for STOT RE 2 were seen. At 30-32 mg/kg law/¢br male and females respectively,
blood appeared to be the main target of fluroctitmme considering the decrease in the level of
haematocrit on month 3 and 6 in males and haemimgtmb month 3 and 6 in in males (>10%)
and month 5 in females (< 10%). These reductionbl@d parameters occurred occasionally

88



during the 6-month dosing period and they are agarded as a strong evidence for STOT RE.
Macropatholgy and histopahology did not reveal gesnassociated to haematological effects.
Higher tested dose levels are not available to rebsé¢he evolution of the incidence of
haematological parameters. Taking into accounwthele available data and also the absence of
effects in blood in other species below cut-offues (mice and rat) classification for STOT RE is
not required.

10.12.3 Conclusion on classification and labelling for STOTRE

Effects in blood and spleen are not consideredrengtevidence to consider classification after
repeated exposure as it has been commented inréhiys chapter. The only findings that could
support a classification for STOT RE are those tbunthe fertility study in male rabbits in liver
(below cut-off values for STOT RE 2).

As it has been commented before, the toxicologiekvance of extramedullary haematopoiesis in
liver is doubtful. There was not dose-dependentsr &xposure and recovery period and the grading
of the lesion was from minimal to mild.

Biliary hyperplasia is considered an adverse andrewersible effect for liver but some uncertaistie
have been observed in the fertility study in maddbits regarding this effect. Firstly, dose-
dependency is not clear, particularly after recpymariod (the incidence was similar in treated grou
and controls). Besides, severity of this lesion wkE® graded from minimal to mild and was not
found in other species such as mice, rat and aolylSCA opinion, there is not sufficient evidence,
taking the whole available data, to support a diaation for STOT RE 2.

Data available indicates that flurochloridone doesrequire classification for STOT RE.
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10.13 Aspiration hazard

Regarding the available data for the toxicity afréichloridone included in this dossier besides the
physicochemical properties of the active substahd®es not seem to pose an aspiration toxicity
hazard to humans. There are no data in humans aimtic evidence of this toxicity and
flurochloridone is a solid organic substance butanbydrocarbon.

The MSCA is of the opinion, with the current dataitable on flurochloridone, that classification
due to aspiration hazard is not required.
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11 EVALUATION OF ENVIRONMENTAL HAZARDS

11.1 Rapid degradability of organic substances

A brief summary of relevant studies on degradatlsted in the Draft Assessment Report (DAR)
and Addendum, is reported below. From all availatd¢éa on Flurochloridone only information
considered adequate, reliable and relevant focldssification proposal has been included.

Table 36: Summary of relevant information on rapid degralitgbi

Germany BBA
Guideline Part IV,
5-1

Method Results Remarks Reference
Ready No evidence of biodegradation | Finally accepted after the Douglas, M. T. & Pell,
biodegradability: | in 28 days. The reference comments received during the| 1985
OECD 301 E compound was degraded to 98¢/dPRAPeR review. Addendum |
in the same period. to Vol. Ill, B8. 2007.
The substance is not readily
biodegradable.
Hydrolysis: DTso values obtained at 50 °C: | Hydrolytically stable at pH 5, 7| Adam, D. 2006
- OECD 111 pH 5 >1 year and 9. Both isomers are also
- OPPTS pH 7 >1 year stable to hydrolysis.
835.2110 pH 9 >1 year
- SETAC
(Europe), Part 9
and JMAFF
Guideline 2-6-1
Water-sediment | Metabolic pathway of Shaw, D. 1996a
study: Flurochloridone

Water-sediment
study:

Germany BBA
Guideline Part 1V,
5-1

Metabolic pathway of
Flurochloridone

Shaw, D. 1996b

Recommendations
of FOCUS Group:
FOCUS
Degradation
Kinetics, 2006.

First order half-lives:

DTso whole
Substance system

(days)
Flurochloridone| 14.3
R406639 52.3
R42819 261

Substance degradation was
recalculated.

Van der Gauuw, A. 2004

L4

Photolysis:

- SETAC 1995

- US EPPA
OPPTS 835.2210

First order half-lives:

DTso = 15.9 — 16.5 days‘C-
carbonyl-label)

DTso= 17.4 — 18.1 daysC-
phenyl-label)

A rapid photodegradation of th
substance was observed, whilg
was stable in the dark controls

e Van der Gaauw, A. 2004
it

11.1.1 Ready biodegradability
Douglas et al., 1985.

The ready biodegradability was tested accordinQEECD 301 E guideline. The test was performed
with Flurochloridone technical in a culture meditmoculated with activated sludge over 28 days.

Flurochloridone showed no evidence of biodegradatwer the course of the study. No time-
dependent change in DOC was found and the meanunmegasoncentration of 8.12 mg DOC/L for
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the samples taking after 7, 14, 21, 27 and 28 dassin close agreement with the concentration at
the start of the test.

Table 37:Dissolved organic carbon DOC in mg/L and biodegtimh results

Test substance Day Biodegradatio
0 7 14 | 21| 27| 28
Flurochloridone 8.1 6.3 11p 69 6(2 10.2 -

Sodium benzoat¢ 388 5|7 8|8 12 0.7 0.7 98 %

The suitability of the test system was demonstrdigdhe findings for the reference substance
sodium benzoate, which was degraded to 98% inaine eriod.

At first, the study was considered not relevant fupplementary and a new ready biodegradability
study of Flurochloridone was required. After theipg of comments during the PRAPeR review of
the substance, no further information was requaed Flurochloridone was considered not readily
biodegradable.

11.1.2 BODs/COD
No data available.

11.1.3 Hydrolysis
Ketague, D. B., 1983.

The hydrolytic degradation of Flurochloridone wasastigated with the technical product (mixture
(3:1) oftrans/cisisomers) in buffer solutions of pH 4.2, 7.0 an2, @ver 30 days.

At 40°C Flurochloridone was stable at pH levels@nd 7.0. At pH 9.2, about 25% hydrolysis was
observed after 30 days.

AT 60°C, approximately 12% hydrolysis was obserae@H 4.2 after 30 days. At pH 7.0 and 9.2,
significantly higher amounts were hydrolysed antf-lnges of 17.6 and 6.0 days were calculated,
respectively (linear regression, firs-order kinglic

This study was not acceptable since:

- The purity of 1:3 mixtureis/transFlurochloridone was not reported

- DTspat 20°C was not provided; variation in temperawas higher than recommended (+ 2)

- The analytical method employed was not proved tsgeeific and sensitive for the determination
of Flurochloridone (no information on the validatiof the method was provided).

Lee, K. S. etal., 1985.

The hydrolytic degradation of Flurochloridone wasdstigated at 25°C and 40°C in buffer solutions
of pH5, 7 and 9, over 30 days.

Flurochloridone was found to be stable at 25°CahgdH levels. At 40°C, it was also stable at pH 5,
but slight hydrolysis could be observed at pH 7 pH®. Under these conditions, ByValues of 190
and 140 days were calculated, respectively (psétstarder).

Table 38: Hydrolysis of Flurochloridonetans/cis(3:1) mixture) in buffer solutions over 30 days

Temperature 25°C 20°C
pH 5 7 9 5 7 9
Hydrolysis 0% 0% 0% 0% 10.4%* 17.9%*
DTs > 400 days > 400 days > 400 dayb > 400 days 199 da 140 days
stable stable stable stable Slight Slight
hydrolysis hydrolysis

* Decrease in actual concentration compared to@ay
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At 40°C and pH 9, five hydrolysis products werelased and identified, but none exceeded 1.8% of
the initial radioactivity. Flurochloridone accoudtéor 85.1% and the recovery was 95.7%. The
structure of the most polar fraction, amountingout 5.7%, could not be identified.

The study was considered not acceptable since:
- It was not performed with pure Flurochloridone

- Information on the analytical method for monitorirturochloridone at different times by GC
was not provided and the method was not proved d@ospecific and sensitive for the
determination of Flurochloridone.

- For the identification and quantification of the dnglysis products, some combined
chromatographic and spectrometric techniques wsed but the spectra are not provided and the
guantification after isolation by TLC was not caleried adequate.

Taking into account the lack of details on the rodthabove and their conclusions, the next study
was performed and it was considered acceptable.

Adam, D., 2006.

The hydrolytic degradation of Flurochloridone wasgdstigated at 50°C in buffer solutions of pH 5, 7
and 9, over 5 days. This study demonstrated thab€hloridone is hydrolytically stable at pH values
of 5, 7 and 9 at 50°C under sterile conditionshim dark. Both isomer<i§ andtrans) are stable to
hydrolysis.

This study is a preliminary test in which less ti@86 hydrolysis of the test substance occurred afte
5 days. Therefore, no further testing was requa@zbrding to the guideline.

Table 39: Hydrolysis of “C]-Flurochloridone in buffer solution at 50°C affedays.

pH | Total Flurochloridone | DTsg
5 <10% > 1 yeaf
7 <10% > 1 yeaf
9 <10% > 1 yeaf

11.1.4 Other convincing scientific evidence
11.1.4.1Field investigations and monitoring data (if relevat for C&L)

11.1.4.2Inherent and enhanced ready biodegradability tests

11.1.4.3Water, water-sediment and soil degradation data (ioluding simulation studies)
Water-Sediment studies
Shaw, D., 1996a.

Aerobic degradation of Flurochloridone in two naluvater/sediment systems, both derived from a
stream (i.e. Old Basing (Hampshire, UK) and VirgikiVater (Berkshire, UK)), has been investigated
for 100 days at 20°C.

Findings:

Physical-chemical properties:
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- For Old Basing test systems, the pH ranged betwdgmand 7.9 (mean 7.6) and the oxygen
concentration between 16% and 70% (mean 29%) invHter phase. The redox potential of
the sediment ranged from -91 mV to -197 mV (me&8-thV) indicating that the sediment
remained anaerobic during the test period.

- For Virginia Water test systems, the pH ranged betw6.7 and 8.1 (mean 7.6) and the
oxygen concentration between 17% and 72% (mean 36%)e water phase. The redox
potential of the sediment ranged from -15 mV to6-28V (mean -114 mV). The redox
potential of the water from both systems remaingdtively constant throughout the test
period.

Mass balance:

- For Old Basing, total recovery of radioactivity waghe range 97.2-101.3%. The distribution
of the radioactivity between the water and the reedit phase was approximately even by
Day 7. By the end of the study after 100 days, @86 was measured in the water phase
and, a total of 88% (extractable and non-extraetédalctions) in the sediment phase.

- For Virginia Water, total recovery of radioactivitwas in the range 93.4-99.5%. The
distribution of the radioactivity between the waded the sediment phase was approximately
even by Day 14. By the end of the study, 21.4% maasured in the water phase and, a total
of 68% (extractable and non-extractable fractiamshe sediment phase.

Flurochloridone

In the water phase, Flurochloridone accounted bmut80% in the water phase of both systems on
Day 0 and decreased in concentration to less t#@hylthe end of the study.

In the sediment phase, the concentration of Fllooclone increased to 42.2% by Day 14 (Old
Basing) and to 26.7% by Day 2 (Virginia Water). fidedter, its concentration fell to 9.2% and 2.5%
by the end of the study in Old Basing and Virgiater, respectively.

R42819

In the water systems, it was identified as relevastabolite exceeding 10%, but only in Virginia
Water. Its maximum concentration was 23.2% and wessured on Day 30. The maximum
concentration of this metabolite in the Old Bassiygtem was only 6.4%.

In the sediment phase, this metabolite was relewvabbth systems. The maximum concentrations
were 38.7% (Old Basing) and 41.4% (Virginia Water).

R406639
This metabolite slightly exceeded 10% in the Old@iBg system (10.5% on Day 30).
Other radioactive components

The thin-layer chromatographic system also resolwesumber of other radioactive components,
designated T1 to T7. Components T3 to T6 were ¢amebent in very low proportions and were
guantified together in all cases. Component T7 aygmarently present in sediment only.

Component T1 (immobile in the TLC system) amountedabout 10% in combined (water and
sediment) samples of Virginia Water system andotmua 7% in Old Basing system, with most in the
water phase. HPLC chromatography of the water sssripbm Day 30 and Day 60 revealed that T1
was comprised of a number of separate componeunsg, of which represented more than about 5%.

Components T3 to T6 were each present in very lmpgrtions and were quantified together in all
cases.
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Non-extractable residues increased throughouteteperiod to 25.7% and 17.9% on Day 100 in the
sediment of Old Basing and Virginia Water, respai.

Small amounts of volatile compounds were colleatetil the end of the study and most (4.1% Old
Basing, 6.9% Virginia Water) was 14CO2.

Table 40: Distribution of radioactivity in water/sedimentssgms treated with [2-14C-pyrrolidone]
Flurochloridone (values are means of duplicate $asmgnd give percentage of applied radioactivity)

Day | o [ o25] 1 | 2] 7 | 14] 30| 6061 100
Old Basing
Water 83.8 78.2 76.5 63.0 43.8 26.9 16.6 10.1 6.9
T1 2.3 2.1 4.4 2.8 3.3 4.3 2.9 2.5 2.7
T2 ) ) ) ) ) 1.1 |) 1.9 |04 0.7 0.9
T73,4,56 b 15 [t 13 [+ 33 |t37 |) ) 0.6 0.4 0.2
R 406639 | | | | 15 2.5 3.4 1.3 0.9
R 42819 ) ) ) ) 2.1 3.6 6.4 3.9 1.8
Flurochloridone 79.7 74.4 68.5 56.1 35.6 14.3 29| 70 |02
Others 0.3 0.3 0.4 0.6 0.3 0.5 0.2 0.7 0.4
Sediment 17.5 21.4 23.4 36.7 53.1 71.1 82.7 88.0 .2 87
Extractable 17.1 20.7 20.6 35.3 49.4 63.1 70.4 68.361.5
T1 \ 0.2 \ 0.3 0.7 1.7 3.0 2.9 3.0
T2 | ) 03 [) 02 |) o5 |02 0.6 0.8 1.1
T3,4,5,6 ¢ 07 |+ 03 |) ) ) 0.7 1.1 1.3 1.4
T7 | | Y04 |01 0.3 0.6 0.8 2.1 1.2
R 406639 | ) ) 0.7 2.7 5.3 10.5 9.2 9.3
R 42819 ) 0.2 2.5 0.3 5.0 12.6 29.3 38.7 36.4
Flurochloridone 16.5 20.1 17.5 33.6 40.3 422 25.313.4 9.2
Others <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 <0.1<0.1
Not extractable 0.5 0.8 2.8 1.4 3.7 8.0 12.4 19.7 5.72
Hco, - <0.1 |<0.1 0.1 0.2 0.4 0.6 1.7 4.1
Other volatiles - <0.1 0.2 0.1 0.2 0.3 0.4 0.4 0.4
RECOVERY 101.3 | 99.6 100.0| 99.8 97.2 98.6 1008 100 98.5
Virginia Water

Water 91.5 76.3 75.0 61.8 50.8 53.2 355 29.3 21.4
T1 2.3 2.5 3.1 3.2 3.1 4.1 4.7 6.5 4.1
T2 ) ) 1.0 |) 1.3 |) ) Y 27 |) 27 |20 1.2
73,4,56 P26 |) ) b 18 |32 |) ) 0.6 0.9
R 406639 0 0.5 0.8 ) ) 1.8 1.5 0.9 1.1
R 42819 ) 0.6 2.8 1.5 8.6 14.9 23.2 18.4 13.2
Flurochloridone 86.3 71.5 66.6 54.9 35.5 29.1 3.3 .80 |05
Others 0.4 0.3 0.5 0.6 0.5 0.5 0.3 0.4 0.4
Sediment 55 17.0 23.0 35.6 4538 456 61.2 64.1 1 68.
Extractable 5.4 16.2 20.6 32.1 41.3 39.8 49.4 48.350.2
T1 \ ) \ 0.3 1.1 1.3 2.2 2.3 2.9
T2 | t 02 |t04 |) 05 |01 0.2 0.3 05 0.6
T3,4,56 b 03 |) ) ) 0.6 0.9 1.0 1.1 1.4
T7 | ) 0.2 [V 02 [V o5 |) 09 |)12 [) 18 |04 ) 1.6
R 406639 | ) ) ) ) ) ) 1.3 )
R 42819 ) 0.9 4.9 4.2 18.7 27.3 40.7 40.5 41.4
Flurochloridone 5.0 14.9 15.0 26.7 19.9 9.0 3.5 23|25
Others <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.1 0.2 0.1
Not extractable 0.2 0.8 2.4 3.5 4.5 5.8 11.8 15.8 7.91
Yco, - <0.1 <0.1 0.1 0.4 0.5 0.9 5.0 6.9
Other volatiles - 0.1 0.1 0.2 0.5 0.4 1.0 0.5 0.4
RECOVERY 97.0 93.4 98.0 97.6 97.4 99.5 98.5 98.d .796
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The study is considered valid.
Shaw, D. 1996b.

Aerobic degradation of Flurochloridone in two naluwvater/sediment systems, both derived from a
stream (i.e. Old Basing (Hampshire, UK) and VirgiklVater (Berkshire, UK)), has been investigated
for 100 days at 20°C.

Findings:

Physical-chemical properties:

- For Old Basing test systems, the pH ranged betwezand 78.0 (mean 7.7) and the oxygen
concentration between 17% and 66% (mean 34%) invHter phase. The redox potential of
the sediment ranged from -36 mV to -194 mV (med5b-tV) indicating that the sediment
remained anaerobic during the test period. . Thalitiomass values of the sediments were
268 pg C/g sediment and at the end of the tesbghetihe value had change to 92 pg C/g
sediment.

- For Virginia Water test systems, the pH ranged betw6.6 and 8.1 (mean 7.6) and the
oxygen concentration between 16% and 63% (mean 36%)e water phase. The redox
potential of the sediment ranged from -16 mV to9-28V (mean -120 mV). The redox
potential of the water from both systems remaingdtively constant throughout the test
period. The initial biomass values pf the sedimevese 12 g C/g sediment and at the end of
the test period the value had change to 33 g Gfignent

Mass balance:

- For Old Basing, total recovery of radioactivity waghe range 96.8-101.9%. The distribution
of the radioactivity between the water and the eedit phase was approximately even by
Day 7. By the end of the study after 100 days, @6 was measured in the water phase
and 88% (extractable and non-extractable fraction)e sediment phase.

- For Virginia Water, total recovery of radioactivityas in the range 96.5-100.8%. The
distribution of the radioactivity between the waded the sediment phase was approximately
even by Day 14. By the end of the study, 20.3% maasured in the water phase and 73.7%
(extractable and non-extractable fractions) ins@iment phase.

Flurochloridone

In the water phase, Flurochloridone accounted bmuta 86% in the water phase of both systems on
Day 0 and decreased in concentration to less th@hylthe end of the study.

In the sediment phase, the concentration of Fluooclone increased to 37.2% by Day 7 (Old
Basing) and to 25.6% by Day 2 (Virginia Water). fidadter, its concentration fell to 9.3% and 2.4%
by the end of the study in Old Basing and Virgiiater, respectively.

R42819

In the water systems, it was identified as relevaptabolite exceeding 10%, but only in Virginia
Water. Its maximum concentration was 21.6% and weasasured on Day 30. The maximum
concentration of this metabolite in the Old Bassiygtem was only 5.3%.

In the sediment phase, this metabolite was relevabbth systems. The maximum concentrations
were 36.5% (Old Basing) and 46.9% (Virginia Wategnd on Day 100.

R406639

This metabolite slightly exceeded 10% in the Ol&iBg system (10.6% on Day 30, 10.2% on Day
61).
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Other radioactive components

The thin-layer chromatographic system also resolwesumber of other radioactive components,
designated T1 to T6. Components T3 to T6 were ¢amebent in very low proportions and were
guantified together in all cases, but did not edc@&o in any test system. Component T7 was
apparently present in sediment only.

Component T1 (immobile in the TLC system) amountedabout 10% in combined (water and
sediment) samples of Virginia Water system andomuf 6% in Old Basing system, with most in the
water phase. HPLC chromatography of the water sssripbm Day 30 and Day 60 revealed that T1
was comprised of a number of separate componeunsg, of which represented more than about 4%.

Component T2 was present in both water and sedirmedt where it was quantified separately,
represented together maximum about 2% (water gdisrent).

Non-extractable residues increased throughoutesteperiod to 30.1% and 18.6% on Day 100 in the
sediment of Old Basing and Virginia Water, respaii.

Small amounts of volatile compounds were colleatatll the end of the study. About 1-2% were
trapped a$*C0O, and about 2-3% as organic volatiles.

Table 41: Distribution of radioactivity in water/sediment ssgms treated with [U-14C-phenyl]
Flurochloridone (values are means of duplicate $asgnd give percentage of applied radioactivity)

Day o | o5 1 | 2 | 7 | 14 | 30| 60/61 100
Old Basing
Water 90.0 79.6 73.9 64.3 50.4 42.7 14.6 10.1 6.1
T1 2.1 2.0 2.7 2.4 2.3 4.2 3.1 35 3.3
T2 ) ) ) ) Y 12 |) 1.2 |05 0.6 05
T3,4,5,6 17 |t20 |[t18 |t11 |) ) 0.3 0.7 0.2
R 406639 | | | | 1.4 2.8 2.2 1.0 0.4
R 42819 ) ) ) ) 0.6 5.3 4.6 35 1.5
Flurochloridone 86.0 75.4 68.8 60.7 44 .4 28.8 38| .7 0 |<0.1
Others§ 0.3 0.3 0.6 0.3 0.5 0.5 0.2 0.2 0.2
Sediment 11.9 21.7 24.2 32.2 45.6 57.3 83.6 87.3 .488
Extractable 11.6 19.3 22.9 31.0 433 51.5 69.0 65.758.3
T1 \ ) \ 0.3 0.2 1.0 2.0 2.8 3.1
T2 | 02 [t02 [V o2 |)oa4a |) o7 [05 0.7 0.8
T3,4,5,6 b 04 |) ) ) ) ) 1.0 1.4 1.4
R 406639 | 0.2 0.4 0.6 3.0 5.6 10.6 10.2 7.3
R 42819 ) 0.2 0.2 0.4 2.6 10.7 26.4 33.1 36.5
Flurochloridone 11.2 18.7 22.1 29.5 37.2 33.5 28.117.5 9.3
Others <0.1 0.1 <0.1 <0.1 0.1 <0.1 <0.1 <0.1 <0.]]
Not extractable 0.3 2.4 1.3 1.3 2.3 5.8 14.6 21.7 0.13
Yco, - <0.1 <0.1 <0.1 <0.1 <0.1 0.1 0.3 1.1
Other volatiles - 0.1 0.1 0.3 0.9 0.9 1.1 1.6 2.3
RECOVERY 1019 | 101.3 | 98.1 96.8 96.8 100.8  99.4 99.397.8
Virginia Water

Water 92.6 86.1 79.0 60.3 49.1 48.8 18.0 27.9 20.3
T1 2.0 2.3 2.4 2.5 3.0 45 6.6 5.7 4.1
T2 ) ) ) ) ) 1.0 |) 1.7 |) 31 |13 1.3
T3,4,5,6 b 22 [t 24 [t 20 [t18 |) ) ) 0.6 0.4
R 406639 | | | ) 1.1 1.7 1.2 0.8 0.8
R 42819 ) ) ) 3.6 7.3 17.1 21.6 19.0 13.3
Flurochloridone 88.0 80.9 74.1 52.1 36.6 23.6 54| 0.3< [<0.3
Others 0.4 0.5 0.5 0.4 0.1 0.4 0.4 0.4 0.2
Sediment 5.0 14.6 20.7 37.0 46.7 48.8 59.7 66.8 7 73.
Extractable 4.9 14.0 19.1 33.8 41.6 422 45.8 51.855.1
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T1 \ ) \ 0.3 0.9 0.9 2.1 2.0 2.7
T2 | r02 |[+03 |) 04 |) 06 |02 0.4 0.5 0.6
T3,4,56 P02 | ) ) ) 0.6 1.0 1.0 1.1

R 406639 | 0.2 0.3 0.5 1.1 1.4 1.5 1.4 1.5
R 42819 ) 0.5 1.4 7.1 21.3 28.6 371 443 46.9
Flurochloridone 4.6 13.1 17.1 25.6 17.7 10.7 38| 52 |24
Others <0.1 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1 0.1
Not extractable 0.1 0.7 1.6 3.2 5.1 6.6 13.9 15.3 8.61
total system

"o, - <0.1 <0.1 <0.1 <0.1 0.1 0.7 2.4 2.2
Other volatiles - 0.1 0.1 0.5 0.7 0.6 1.3 2.6 3.1
RECOVERY 97.5 100.8 | 99.8 97.8 96.5 98.3 99.6 99. 9.29

The study is considered valid.

Flurochloridone rapidly disappeared from water/setit systems. A rapid movement of the applied
radiolabel was observed from the water into thensedt. The metabolite R42819 was found to be
relevant in the sediments of both systems andemiiter phase of one system. A second metabolite

(R406639) slightly exceeded 10% of the applied cadhivity, but only in the sediment of one
system.

Figure 1: Proposed metabolic pathway of Flurochloridone ates/sediment systems
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Van der Gauuw, A. (2004c).

In this study, DT, values were calculated according to Timme, Fredrs# Laska (1986), using

laboratory data from Shaw, D. 1996a/b. These dat® we-evaluated according to FOCUS Kinetics
guidance.

a) Whole system. Degradation rates for the total sysieere calculated using various types of
kinetics (including root 1st and 1.5 order). In@rdo derive single first-order (SFO) total-system
half-lives suitable for use in FOCUS surface wateodelling, degradation rates for
Flurochloridone and its metabolites R406639 and8292vere re-calculated using Model Maker.
First-order kinetics was used for each transforomggiathway.

These values of D5 were considered relevant for risk assessment.
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Table 42 Summary of first-order total system half-lives fedurochloridone, R406639 and R42819
in the whole system

14C labelling DT (days)
Study | System | | PosWon of | b1 ochioridone | R406638| R42819
Shaw, Bgsl,(ijng Pyrrolidone 19.6 58.0 210
1996a V\i/\rgg? Pyrrolidone 10.3 np. 184
Shaw Bgs'?ng Phenyl 22.8 36.9 274
1996b V\'Ar/?,;t”éf Phenyl 9.19 66.7 436
Geometric mean 14.3 52.3 261

np: Not performed since it was not possible tdHé experimental data due to values
near to the limit of detection

b) Sediment. A different model was used to derive thater and sediment half-lives for
Flurochloridone. Since it was not possible to de@vdegradation rate for Flurochloridone in the
water phase a conservative default value of 1009s daas used according to the
recommendations of the FOCUS kinetics group. Tke canstant was therefore set to 0.000693
days-1 (corresponding to a half-life of 1000 dagsd the data fitted to obtain half-life in
sediment. First-order kinetics was used for eaghstiormation pathway.

The geometric mean sediment half-life was 6.3 dag$-lurochloridone. For the water phase, a
conservative default value of 1000 days was used.

Table 43: Summary of first-order sediment half-lives for flahloridone.

14C labelling Sediment  half-life
Study System position of | for
Flurochioridone | Flurochioridone (d)
Old Basing Pyrrolidone 13.5
Shaw, 19963
Virginia Water| Pyrrolidone 3.21
Old Basing Phenyl 12.8
Shaw, 1996k
Virginia Water| Phenyl 2.93
Geometric mean 6.3

According to evaluation, these EyTare not considered valid for risk assessment. nbakito
account the Error levef2 test obtained (see Table below), thesPvalues in sediment are not
considered relevant.

Table 44 Statistical evaluation of Difsed (days) proposed by notifier

System Label modification DTesed Mo Error Ieve{eﬁ
Old Basin pyrrolidone D3ow 1000 days 13.5 87.99 31.4
Virginia system| pyrrolidong Dspw 1000 days 3.21 87.25 30.4
Old Basin phenyl Ddw 1000 days 12.8 91.08 28.8
Virginia system phenyl Dsw 1000 days 2.93 90.98 23.4

99



11.1.4.4Photochemical degradation
A. van der Gaauw, 2004a.

The rate of photochemical degradationt-carbonyl and“C-phenyl labelled Flurochloridone was
investigated in sterile buffer solution at pH 7.

An application solution for each test substance weepared and the amount present in each
application solution were determined by LSC. Alitpf these treated buffer solutions were
continuously illuminated for up to 15 days. A sed@pplication solution was prepared for tie-
phenyl-labelled Flurchloridone dark control samples

Findings:

- A rapid photodegradation of Flurochloridone in g¢ebuffer solution at pH 7 was observed,
while it was stable in the dark controls. The antafrt“C-carbonyl and*C-phenyl-labelled
Flurochloridone decreased from 96.9 % and 100 %ayn 0 to 18.9 % and 19.9 % after 15
days of irradiation, respectively.

- Besides the parent compound, the most signifiqaictibns were characterised and identified
as R406639 (M5), which increased to account fob 4. (“C-carbonyl-label) and 37.7 %
(**C-phenyl-label) of the applied radioactivity aftes days, and hydroxymethyl-pyrrol-2-one
(M8), which reached maximum levels of 12.1 % and.®4 on day 15 fot*C-carbonyl-label
and'C-phenyl-label, respectively.

Table 45: Photolysis of [carbonyt’C] and [phenyt*C]-Flurochloridone in sterile buffer solution of
pH 7 (duplicate samples, values given in % of aggptadioactivity)

Sampling day 0 0.08 0.73 2 3 5 7 10 13 15
Carbonyl label
Buffer (balance) 100.0 95.5 99.7 98.8 1011 94/)8 .191/91.4 94.7 97.4
Flurochloridone 96.9 92.8 86.9 78.2 73.7 55.4 41)29.6 22.1 18.9
M1 n.d. n.d. n.d. 1.0 n.d. 2.1 2.0 2.5 2.8 3.2
M5 (R406639) n.d. n.d. 5.6 10.0 15.0 21.4 26.38 32/38.7 415
M6 n.d. n.d. n.d. n.d. 1.3 1.5 1.2 1.6 1.5 1.5
M7 n.d. n.d. 0.3 1.9 2.3 3.5 3.7 4.2 5.9 5.8
M8 (hydroxymethyl) n.d. n.d. 1.8 3.1 4.2 6.1 78| 59. |11.3 12.1
M9 n.d. n.d. n.d. n.d. n.d. n.d. 2.0 2.3 3.8 4.0
M10 n.d. n.d. n.d. n.d. n.d. n.d. 15 3.0 4.2 4.3
"o, - <0.1 [<01 | 02 0.3 0.6 0.8 1.0 1.5 1.8
Other volatiles - <0.1 <0.1 <0.1 <0.1 <0.] <0.] XkO0.|<0.1 <0.1
Total recovery 100.0| 955 99.8 99.0 1014 954 91\92.4 96.2 99.2
Phenyl label
Buffer (balance) 100.0 94.3 93.2 92.9 95.4 940 993/93.1 92.5 91.1
Flurochloridone 100.0| 94.3 85.6 78.4 72.3 59.8 47|84.0 245 19.9
M1 n.d. n.d. n.d. n.d. n.d. 1.8 1.4 2.2 2.4 2.9
M5 (R406639) n.d. n.d. 5.4 9.3 15.0 20.4 26.5 32)236.0 37.7
M6 n.d. n.d. n.d. 0.8 1.0 1.3 1.4 1.7 2.2 1.2
M7 n.d. n.d. 0.4 1.4 2.2 4.0 3.9 5.3 5.7 7.5
M8 (hydroxymethyl) n.d. n.d. 1.8 3.1 4.4 5.8 81| 99. |11.0 11.1
M9 n.d. n.d. n.d. n.d. n.d. n.d. 2.5 3.7 4.6 3.2
M10 n.d. n.d. n.d. n.d. n.d. n.d. 1.8 2.1 3.0 2.9
"o, - <0.1 [<01 | <01 | <01] <01] <0.1] <01 0.1 0.2
Other volatiles - <0.1 <0.1 <0.1 <0.1 <0.] <0.1] XkO0.<0.1 <0.1
Total recovery 100.0| 94.3 93.2 92.9 95.4 94.1 94|®3.2 92.6 91.3

- nhot performed; n.d. not detected

- The concentrations were submitted to pseudo fidero kinetics in a two-compartment
model. DT values of 6.2 days“{C-carbonyl-label) and 6.8 day&'C-phenyl-label) were
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calculated. From the experimental data, environaigpihotolytic Do were calculated at
different latitudes.

Table 46: Estimated environmental photolytic half-lives déifochloridone at different latitudes

DTso[days]
Latitude : 50° N 40° N 30° N
[carbonyl*“C]Flurochloridone | 16.5 15.9 15.9
[phenyl-C]Flurochloridone 18.1 17.4 17.4

The proposed metabolic pathway of Flurochloridansterile buffer solution at pH 7 when exposed
to light is shown below:

Figure 2: Proposed photolytic pathway of Flurochloridonevister (sterile buffer pH 7)
Q Cl

@t&

FsC

14¢- Flurochloridone

O, OH M8 [11% - 12% of AR]

O e

FaC

R406639 (M5) [max. 38% - 42% of AR]

Up to thirteen minor photodegradates (<7.5% AR) and small amounts of 14C02

This study was considered valid.

After the period of comments during the PRAPeR eevDf the substance, in EFSA’s view it is
unlikely that there would be significant exposuyedguatic organisms to M8 metabolite under more
realistic natural conditions. The maximum levelsta end of the study were reached after 38-40
days once equated to natural sunlight days andtural sediment water systems the relatively more
rapid partitioning to sediment and biodegradatioould be expected to limit the potential for
significant photolytic formation of M8.

G. D. Christian and W. C. Purdy, 1962.

The photodegradation of a mixture tohns andcis-Flurochloridone was investigated in deionized
water. The D¥, of Flurochloridone was calculated to be 6.9 dafgst{order kinetics, linear
regression). R406639 and R42819 were identifigatiasipal products.

This study was considered supplementary as no Xérap was used, the analytical method for

monitoring Flurochloridone at different times was proved specific and sensitive, volatile products

were not trapped and spectra for the identificatibthe degradation products were not reported and
the compounds were not quantified.
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K. S. Lee; L. L. Chang; B. N. Giang; D. Kukla, 1985

The photolytic degradation of Flurochloridone waseistigated at 25°C and pH 7 during 12 days.
Significant degradation of Flurochloridone occurmeen exposed to light, while there was only
negligible reduction in concentration in the daokicol. A DTso of 4.3 days was calculated assuming
pseudo first-order kinetics.

Calculation assuming pseudo first-order kineticsenadso performed fotis andtrans isomer. The
data suggest thais isomer is more susceptible toward photolytic degosition (DTso = 2.4 days)
than trans isomer (B;§ = 4.3 days). R406639 and R42819 were accountedraspal products but
R42819 could not be identified.

This study was considered supplementary as the badaace is only available for the last day of
sampling, the applied radioactivity is below 90%damaps were not used for trapping volatile
compounds, the light source is not specified, eeithe position of radiolabel carbon.

11.2 Environmental transformation of metals or inorganic metals compounds
11.2.1 Summary of data/information on environmental transformation

11.3 Environmental fate and other relevant information

Adsorption
Rowe, D. and Lane, M.C.G., 1994

The adsorption and desorption properties of Fluayedone were investigated, according to OECD
Guideline 106 (1981), in four soils of three tesluclasses: sand, dandy clay and sandy loam. The
experiment was carried out on all four soils athbtr adsorption step followed by a single
desorption step over the same period.

Findings:

The recoveries ranged between 90% and 97% of tipdiedpradioactivity for all soils and
concentrations. From the mass balance, it coulddneluded that within the adsorption period no
significant decomposition of the test compound ol

Average adsorption partition coefficients (Kd vapeanged from 7.6 in the sand (pH 5.1, 0.6%
Corg) to 19 in the sandy loam (pH 8.5, 3.0% Cofgleundlich adsorption coefficients (K’)
demonstrated a similar pattern, ranging from 6.540

The adsorption data were fitted well by the Freiohdequation with a coefficient of determination
R? being 1.0. The mean Freundlich exponent over ails sested was 0.9, demonstrating that the
sorption process was slightly non-linear with irasieag equilibrium concentrations in the water
phase. Adsorption, represented by the Kd values, siwn to follow approximately linearly the
organic matter content of the soils*(R0.988).

Average Kd values adjusted for the organic C cdanésoil (Koc) ranged from 680 in the high pH
sandy loam to 1300 in the low pH sand soil. Comesiing coefficients derived from the Freundlich
adsorption coefficient (K'oc values) followed a disn pattern and ranged from 490 to 1100 (average
700).

The Koc values for the desorption step were somewiger than the adsorption values ranging
from 780 to 1500. This indicates that adsorptions wat fully reversible, resulting in further

reduction in the potential mobility of the compounidoc values increased with decreasing
concentrations.
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Table 47: Adsorption and desorption constants of Flurochlame in four soils

Soi Adsorption Desorption
Kqg Koc K’ K’ oc 1/n Ky Koc

Sandy loam (pH 8.5, 3.0% org. C) 19 680 14 490 0.91123 780
Sand (pH 5.1, 0.6% org. C) 7.6 1300 6.5 1100 0.92 .9 9 | 1700
Sandy loam (pH 6.7, 1.2% org. C) 10 870 7.8 670 90.8/ 13 1100
Sandy clay loam (pH 7.5, 1.7% org. C) |12 720 9.4 540 0.88 16 920
Hyde
Average 893 700 0.9 1125

This study is considered valid.

11.4 Bioaccumulation
Table 48 Summary of relevant information on bioaccumulatio

Method Results Remarks Reference
EEC A.8. Shake flask method with | Log Pow = 3.36 at 20 °C andFinally accepted at the Goodmann 1994a
GCI/NPD pH=7 additional report to

the DAR 2009
US EPA Guideline (1979), American BCF(at steady-state) 220; Mc Allister, W.A.,
Society for Testing and Materials E{ BCF(at end of exposure): Franklin, L. and
35.21 draft 8 (1978) and E-47.01 : s Cohle, P. 1984
draft 5 (1982), and Current 292_ n W_h0|e_ﬁ3h’
bioconcentration test methods and | 7® n edible tssues,
theory (Hamelink J.L., 1977) 348 in non-edible tissues

11.4.1 Estimated bioaccumulation

11.4.2 Measured patrtition coefficient and bioaccumulationtest data

With regard to the partition coefficient, one EE@BAtudy accomplishing GLP was carried out. The
experimental value for the partition coefficienbatanol/water (log Kow) is 3.36, at 20 °C and pH=7.
RMS in Addendum | pointed out that the effect of wHs not investigated and that a deviation from
EEC A.8 was found. Later, at the additional regorthe DAR, RMS commented about this study
that as no effect of pH was observed for waterlsbity in the new water solubility study submitted
(Weissenfeld, 2009), the effect of pH on the panitcoefficient was not expected. The partition
coefficient study was finally accepted at the Addian II.

With regard to the bioaccumulation potential ofrBkthloridone, a 28 days dynamic study on uptake,
depuration and bioconcentration by bluegill sunfisepomis macrochiryswvas carried out. The test
was separated in two phases, first the uptake pB&sa) where fish were continuously exposed in a
flow-through test system to a constant concentatio0.089 mg a.s/L (mean value). Then, after the
exposure period, fish were held in clean flowingavdor a 14 days depuration period. The uptake
rate constant (§ was 175 ppm in fish/ppm in water/day, the deporatate constant (K was 0.80
day-1 and the steady-state bioconcentration fdBOF) for whole fish was determined using steady-
state approach and were BCF at steady-state=2@@ofe fish, BCF at the end of exposure=292 in
whole fish, 76 in edible tissues and 348 in norblediissues.

Another study aimed to characterize metabolitesdible tissue of fish, which was taken from fish
used at the bioconcentration study described all®WMS concluded from this study that the parent
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represented about one third of the total radiodgtiand that a significant fraction corresponded t
unknown metabolites, each below 1% of the totatites

To conclude, on the basis of the available inforomatwhether the substance has a high potential for
bioaccumulation in aquatic organisms or not, thé=-B@lue of 292 (in whole fish) from the dynamic
study should be compared to the CLP criteria. THhistochloridone does not meet the criterion
established by CLP (the experimentally determinedFBvalue is <500), so low potential for
bioaccumulation is expected. The experimental logwKvalue of 3.36 also means that
Flurochloridone does not meet the cut-off valualgsthed by CLP (log Kow is <4). Nevertheless, as
experimental derived BCF values are more prefeirad log Kow values for classification purposes,
the above mentioned BCF <500 would already detegrthat low potential for bioaccumulation is
expected for this active substance.

11.5 Acute aquatic hazard

A brief summary of the aquatic toxicity studiestdi$ in the Draft Assessment Report (DAR) is
reported below. From all available ecotoxicity $esh this substance only information considered

adequate, reliable and relevant for the classiiogbroposal has been included.

Table 49 Summary of relevant information on acute aquiatiicity.

Method Species Test Results Remarks Reference
material
Fish
Short-term toxicity to fish: O. mykiss Flurochlor | | ¢ )= 3.0 mg/L Douglas, M.T.,
OECD Guideline 203 (1984) idone | (nom) Handley, J.W.,
technical and
MacDonald,
I.LA. 1987

Short-term toxicity to fish: L. macrochirus| Flurochlor | | c., = 6.7 mg/L Cohle, P.R. and
U.S. EPA Ecological Research l[do?]e ical (nom) McAllister,
Series EPA-660/3-75-009 (1975) echnica W.A. 1983
and American Public Health
Association (1975): Standard
Methods for the Examination of
Water and Wastewater.
Aquatic invertebrates
Short-term toxicity to aquatic | D- magna Flurochlor | Ecyy= 5.1 mg/L Spare, W.C.
invertebrates: idone (nom) 1983
ASTM  guideline "Propose:ﬂ technical
Standard Practice for Conducting
Static Acute Toxicity Tests o
Wastewaters  with  Daphnig"
(1981) and recommendations pf
the Committee on Methods far
Toxicity Tests with Aquatid
Organisms (1975)
Algae
Algistatic activity on the growth | A- flos-aquae | Flurochlor | grc,, (72h) =13.4 Wallace, S.J.
of blue green algae: idone mg/L (nom) and Swarbrick,
US EPA Guideline 123-2 (1982 technical R.H. 2001
Algistatic activity on the growth | S- subspicatus | Flurochlor | grcg,(72h) = Batscher, R.
of blue green algae: ;doge_ | | 0.0047 mgiL 2004a
OECD Guideline 201 and echnica (mm)
Directive 92/69/EEC, C.3

104



Toxicity of metabolite R406639 | S- subspicatus| R406639 | grc,(72h) = 3.3 Batscher, R.

to green algae: OECD Guidelin¢ mg/L (nom) 2004b

201 and Directive 92/69/EEC,

C.3

Toxicity of metabolite R42819 tg S. subspicatus| R42819 | Ercy(72h) = 2.3 Batscher, R.

green algae: OECD Guideline mg/L (nom) 2004c

201 and Directive 92/69/EEC,

C.3

Aquatic plants

Toxic effects on the duckweed | Lemna gibba | Flurochlor | Ercyy o numper Woodyer, J.E.,

Lemna gibbaUS EPA FIFRA idone 0.06 mg/L (mm) Swarbrick,

Subdivision J Guideline 123-2 technical R.H., and

and OECD Guideline 221 Shillaber, N.
2001

Toxicity of metabolite R42819 t¢ Lemna gibba | R42819 | Erc,= 8.2 mg/L Batscher, R.

Lemna gibbaOECD Guideline (nom) 2003

221

1 (mm) for measured concentration, (nom) for nomawaicentration.

11.5.1 Acute (short-term) toxicity to fish
Douglas, M.T., Handley, J.W., and MacDonald, |.29§7)

Oncorhynchus mykissere exposed to Flurochloridone technical in amedoxicity study for a 96
hours period, under dynamic conditions. After aag écclimatisation period, groups of 10 fish
(mean length of 4.1 cm and mean weight of 0.99 gtady start) were each exposed to nominal
concentrations of 0.56, 1.0, 1.8, 3.2 and 5.6 nsglaand a solvent control (100 pL/L auxiliary
solvent). Test vessels (glass aquarium) contai®eld & test media (loading 0.5 g/L, static volume).
The test media was renewed continuously at a rate& hour (7.2 tank volumes per day). The fish
were not fed during the test.

Temperature in water was 14+1°C, the pH valuesadrfigom 7.5 to 7.7 and the dissolved oxygen
concentrations from 8.5 to 10.2 mg/Dduring the 96 hour exposure period. A 16 hoghtiand 8
hour dark photoperiod occurred during the test.

The test fish were observed daily for mortalitiex aabnormalities in the behaviour or physical
appearance. The mortality data were analysed bs#teod of Thompson and Weil (1952).

The exposure concentrations of Flurochloridoneriaeh in the test water were verified at 0, 24 and
96 hours in all test concentrations and at 48 @&nldoiars in 0.56 and 1.0 mg a.s./L.

Findings: The mean measured concentrations ofdhlosidone technical in the test medium ranged
from 60% to 125% of nominal after the 96 hour expes The exception was that after 96 hours at
nominal 5.6 mg/L only 46% of this concentration wasasured (2.55 mg/L).

RMS commented the following: the concentration & @& one test concentration dropped below
80% of nominal (46% after 96 hours at nominal 5@Lh However, this deviation is not considered
to have an impact on the overall validity of thedst

The 96-hour LC50 was calculated to be 3.0 mg a(93R6 confidence limits: 2.4-3.7 mg a.s./L). The
NOEC was determined to be 1.0 mg a.s./L. and th&0L@Was determined to be 3.0 mg a.s./L (95%
confidence limits: 2.4-3.7 mg/L).

105



Cohle, P.R. and McAllister, W.A. (1983)

Short-term toxicity of Flurochloridone technical svaleterminate to bluegill sunfish.gpomis
macrochirus)under static conditions over 96 hours. After 48 rhacclimatisation, 10 fish (mean
length of 2.1 cm and mean body weight of 0.21 gtatly start) were each exposed to nominal
concentrations of 1.0, 1.8, 3.2, 5.6 and 10 mdlLaasd a solvent control (10 mL acetone, equivalent
to the quantity used in the highest test conceatrat Test concentrations were prepared after
correcting for purity. Each test vessel (18.9 Lsglaessel) contained 15 L of soft reconstitutecewat
The fish were not fed during the test.

The test vessels were kept in a water bath at Z2+The pH value ranged from 7.0 to 7.6 and the
dissolved oxygen concentrations (DOC) from 5.6.8r8g Q/L (62-99% saturation).

Observations: The test fish were observed afted8472 and 96 hours for mortality and symptoms
of intoxication. Statistical analysis of the moittaldata was obtained by employing a computer
program developed by Stephan using binomial tested different methods were used (binomial,
moving average and probit) and the method selewtasl the one which gives the narrowest
confidence limits for the L&. The LGo values were obtained by non-linear interpolation.

Findings: No mortalities were observed in the canéind at test concentrations up to and including
3.2 mg a.s./L during the test period of 96 hours5& mg/L, 10% mortality had occurred after 48
hours and 20% after 96 hours. At 10 mg a.s./L,highest concentration tested, all fish were dead
already after 24 hours of exposure. Mortality wesompanied by such effects as surfacing, loss of
equilibrium, quiescence and fish resting on thedotof the test chambers, even at the 3.2 mg a.s./L
concentration.

RMS commented that in the study no measuremerdropkes are mentioned. RMS concluded about
this study: No analytical verification for Flurochidone was done. This shortcoming does not make
invalid this study, because test preparations weszribed with many details. Taking into account
the measured test concentrations from the abowy,sthe stability of Flurochloridone in water is
demonstrated since measure values after 24 hoairgegy close to the corresponding values after 96
hours in test medium.

For bluegill sunfish, the 96 hour kgvalue was calculated to be 6.7 mg a.s./L. The®§ NOEC
was determined as 1.8 mg a.s./L, based on theofatlortality and abnormal effects.

11.5.2 Acute (short-term) toxicity to aquatic invertebrates
Spare, W.C. (1983)

The acute toxicity of Flurochloridone technical tioe water fleaDaphnia magnaStraus was
determined under static conditions over 48 houwr Feplicates of 5 daphnids (1st instars, <20
hours old) per treatment were exposed to nomirsaldencentrations of 0.6, 1.1, 1.9, 3.4 and 6.0 mg
a.s./L, a water and a solvent control. Each teamtter (250 mL beaker) contained 200 mL of test
solution. The water fleas were not fed during #st.t

A photoperiod of 16 hours light and 8 hour darkuwoed during the test. Temperature in water
ranged from 21 to 22°C and the pH values from @.0.6. The dissolved oxygen concentration was
between 8.0 and 8.4 mg@/D at initiation of the test in the treatment greugnd in the controls. After
48 hours, the concentrations have decreased tmd.6,/L in the water control, 5.5-6.4 mgAQ in

the three lower test concentrations, 4.2 mg_Gn the solvent control and 3.6 mg/D in the two
highest test concentrations.
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A reference toxicant (}Cr,O;) was tested concurrently. Its k&value was calculated to be 0.41
mg/L for the 48h period.

Table 50:
Nominal Concentration Mortality (%)

(mg/l) 24 hours 48 hours
0 0 0
0.6 0 0
1.1 0 0
1.9 0 0
3.4 0 10
6.0 25 70

LCs (mg/L) 5.1(4.4-6.1)
NOEC 1.9

Observations: Mortalities were recorded at 24 a®dhdurs. The Lgy values were calculated using
the probit method (Stephan, 1979). All calculatiomere based on nominal concentrations. No
mortality was observed in the two controls andhi@ hominal concentration up to and including 1.9
mg a.s./L, during the test period of 48 hours.Ha 8.4 mg a.s./L treatment group no mortality was
found after 24 hours of exposure and 10% of degihmids was recorded after 48 hours. At 6.0 mg
a.s./L (the highest test concentration) 25% and #i8tialities were observed after 24 and 48 hours,
respectively. The 24 hour lkgvalue was greater than 6.0 mg/L, which was thladsgconcentration
tested.

The LG values were calculated using the Probit method célculations were based on nominal
concentrations. The 48-hour kQwas calculated to be 5.1 mg as./L, and the 48 NSDEC was
determined to be 1.9 mg as./L.

RMS considered this study valid, and added abastréport the following: there is no evidence
regarding to the maintenance of test concentratomes the 48 hours of exposure. However, from
other ecotoxicological tests conducted with Daplaieang 21 days under semi-static conditions it is
demonstrated that test substance concentratioeps dove 80% nominal after 48 hours without
renewal. In addition, from the chemical propertiéshe test substance, no significant degradason i
expected to occur during 48 hours, since hydrolpfigy value is higher than 100 days. Considering
both assumptions, maintenance of test concentratang the test is expected.

The toxicity of Flurochloridone to water flea und& hour static condition exposure wass§€5.1
mg a.s./L.

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

As stated under point 11.5, only relevant testssiclamed as valid by RMS in the DAR have been
included.

Wallace, S.J. and Swarbrick, R.H. (2001)

A test was carried out to determinate the algstattivity of this substance on the growth of theeb
green algaAnabaena flos-aquagcCAP 1403/13A)under static conditions over three days. It was
conducted under GLP. Three replicates each weresexipto nominal concentrations of 0.56, 1.0,
1.8, 3.2, 5.6, 10 and 18 mg a.s./L and six re@&ab a control. The pH values ranged from 7.30 to
7.53 at the start of the test and from 7.44 to at6®e end of the test. The daily temperatureadng
from 24.0°C to 24.3°C.

The concentrations of Flurochloridone in the tedtitions were measured at 0 and 72 hours from all
concentrations. The overall mean measured condemsaof Flurochloridone ranged from 72% to
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99% of nominal. All results are based on mean nredsuoncentrations. The algal cell densities
were determined after 24, 48 and 72 hours of expoly spectrophotometric absorbance using an
UV/visible spectrophotometer.

The area under the growth curve and the growthwate calculated for the 0 to 72 hours interval.
The EC values for biomass (ERCand growth rate (Erfg) were calculated for the 0-72 hours

interval from the area under the growth curve usirgWeibull program. These data were examined
by one-way analysis of variance and Dunnett’'s t#ea$s used to identify significant differences

between the treatment groups and the control (BF0add to determine the LOEC and NOEC

values.

Table 51: Analytical determination of flurochloridone and pact on mean cell concentration in
algal growth inhibition test witlhnabaena flos-aquae a static test system.

Nominal conc.| Geometric Mean Mean cell concentration Mean growth | Mean area
Flurochloridone | Measured conc, (* 10* cell/ml) rates under growth
flurochloridone (day™) curve
(mg a.s./L) (mg a.s./L) 24 hours | 48 hours| 72 hours 0-72 hours 0-72 hours
Control < 0.0089 0.0327 0.1290 0.6277 1.545 0.46
0.56 0.48 0.0355 0.1154 0.5741 1.515 0.42
1.0 0.84 0.0306 0.1254 0.6184 1.540 0.45
1.8 15 0.0386 0.1150 0.6211 1.541 0.45
3.2 2.9 0.0417 0.1355 0.5148 1.478 0.42
5.6 5.1 0.0363 0.1062 0.4213 1.412* 0.34*
10 9.9 0.0337 0.0799 0.2389 1.223* 0.22*
18 13 0.0277 0.0395 0.0707 0.817* 0.09*
ErCso(mg a.s/L) 13.4 (10.2-16.6, 95% confidence limits)
EbCs0(mg a.s/L) 8.85 (7.59-10.1, 95% confidence limits)
NOErC (mg a.s/L) 2.9
NOEDbC (mg a.s/L) 2.9

* Mean value significantly different from the selwt control.

The 0-72 hour E§ values for the biomass and growth rate were catledlto be 8.85 mg a.s/L and
13.4 mg a.s/L. respectively (95% confidence limits: 7.59-10.1 ag)/L and 10.2-16.6 mg a.s./L).
Biomass and growth rates were significantly differgom the control at 5.1, 9.9 and 13 mg a.s./L.
Accordingly, the NOEC for both the biomass and ¢gnewth rate was determined to B9 mg
a.s./L, and the LOEC value 5.1 mg a.s./L.

Batscher, R. (2004a)

This study seeked the determination of the algestadtivity of Flurochloridone on the growth of the
blue green alg&cenedesmus subspicatimsa 72 hours test under static conditions. ¢ wanducted

under GLP.

At the beginning of the test, 10000 algal cells/mére inoculated (3 days old) in 50 mL Erlenmeyer
flasks. Three replicates each were exposed to raraoncentrations of 0, 0.32, 1.0, 3.2, 10, 32 and
100 pg a.s./L and six replicates to the solventrobtDMF, 100ug/L test water). The flasks were
covered with glass dishes and incubated in a testyrercontrolled water bath at 23-24°C and
continuously illumination and stirring. The pH vakiranged from 8.0 to 8.2 at the start of the test
and from 7.9 to 8.8 at the end of the test.
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The concentrations of Flurochloridone in the tedtittons were measured at 0 and 72 hours from all
concentrations by HPLC method. Recoveries of sptketiwater samples at relevant concentrations
ranged between 96% and 108%. The algal cell dessitere determined after 24, 48 and 72 hours of
exposure with an electronic particle counter. Theaaunder the growth curve (biomass) and the
growth rate were calculated for each test flaskseflaon these values, the arithmetic mean area and
growth rate were determined. The Eb@nd ErGy values were calculated by Probit analysis. For the
determination of the LOEC and NOEC, the calculateghn biomass and growth rate at the test
concentration were tested for significant differemevhen compared to the solvent control values by

a Dunnett- test.

The overall mean measured concentrations of thestdstance at the test concentrations from 3.2 to
100 upg/L were in the range of 70% to 88% of nomiwdlthe two lowest test concentrations of
nominal 0.32 and 1.0 pg/L the test concentratiomsldc not directly verified (contamination of
analytical samples. However, in the respective iagipbn solutions 88% and 86% of nominal were
measured, respectively, demonstrating the corresage of the test substance. The biological results
are based on the mean measured concentrationg @ithtee test media or in the application

solutions.

The EGo values for biomass and growth rate were calculatedbe 2.1 pg/L andt.7 pg/L,
respectively. A statistically significant inhibitoeffect on the growth (biomass and growth rate) of
Scenedesmus subspicatuas observed at 0.86 pug/L (LOEC) and higher canagons. No effects
were seen &.28 pug/L(NOEC). The percentage inhibition at 0.28 pg/L ar®b pg/L was 1.3% and
5.2% (0-72 hours), respectively.

Table 52: Analytical determination of flurochloridone and pact on mean cell concentration in
algal growth inhibition test witbcenedesmus subspicainis static test system.

Nominal conc.| Measured concentration Mean cell density Mean growth | Mean area under
flurochlori | flurochloridone (g a.s/L) (* 10* cell/ml) rates (day™) growth curve
done (% inhibition) (% inhibition)

(ug a.s/L) Oh 72 h Mean 24 h 48 h 72 h 0-72 h 0-72 h
Control 2.87 10.95 58.68 1.36 (-0.4%) 976 892)
Solvent contro 2.68 10.52 57.73 1.35 (--1) 950 (-

0.32 0.63 11 0.86% 2.87 10.38 54.73 1.33 (1.3%) 915 (3.7%)
0.28
1.0 1.48 119 1.34% 255 | 9.82 47.15 1.28* (5.2%) 803* (15.5%)
0.86’
3.2 2.68 2.64 2.66 2.58 4.53 8.47 0.71* (47.4%) *2127.6%)
10 7.96 7.70 7.83 2.12 2.87 2.80 0.34* (74.7%) 9390.2%)
32 29 27 28 2.13 2.15 1.75 0.19* (86.2%) 64* (983
100 76 64 70 2.10 2.22 1.60 0.15* (88.7p0) 63* 498)
ErCso(ug a.s/L) 4.7 (1.9-12, 95% confidence limits)
** EbCso (Mg a.s/L) 2.1 (0.2-11 95% confidence limits)
NOErC (ug a.s/L) 0.28
NOEDC (ug a.s/L) 0.28

& Values corresponding to these concentrationgaaritom nominal. Probably it is due to contamioatof the glass bottles used for sample storage.
Contamination of test vessels is excluded becainsgessamples show reliable results (these are sHuslow, labelled witt?). This would not be

possible if the contamination had occurred befbeesampling procedure.
P These values correspond to the measured contientimthe application solutions. They were 88 8686 from nominal, respectively. These will be

considered for endpoints calculations.
* Mean value significantly different from the seht control.
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The toxicity values folScenedesmus subspicatxgosed to Flurochloridone for 72 hour weresgC
for the biomass and growth rate were calculatebet@.1 pg a.s./L and 4.7 pg a.s./L respectively.
NOEC for both the biomass and the growth rate vedsrchined to be 0.28 pg a.s./L.

Batscher, R. (2004b) and Béatscher, R. (2004c)

Toxicity of the Flurochloridone metabolites R406638d R42819 to green alg&cenedesmus
subspicatusvas tested in these two 72 hours algal growthbitibh tests, under static conditions.
Both studies were conducted following the guidel@®CD 201 and Directive 92/69/EEC, C.3 with
deviations. Both were performed under GLP, and therse considered valid by RMS.

Three replicates each were exposed to a range rafentrations of the test substance and six
replicates to the control. In the study with R40868e following nominal concentrations were

tested: 0.46, 1.0, 2.2, 4.6 and 10 mg/L. In thelstwith R42819, the nominal test concentrations
were 0.032, 0.1, 0.32, 1.0, 3.2, and 10 mg/L.

The pH values ranged from 7.8 to 8.2 at the sfatteotest and from 7.8 to 9.4 at the end of tisé te
The concentrations of the metabolites in the tekitions were measured at 0 and 72 hours from all
concentrations. The algal cell densities were datexd after 24, 48 and 72 hours of exposure with
an electronic particle counter.

The area under the growth curve (biomass) and vt rate were calculated for each test flask.
Based on these values, the arithmetic mean arearéhchetic mean growth rate were determined.
The EbC50 and ErC50 values were calculated by Paolailysis. For the determination of the LOEC
and NOEC, the calculated mean biomass and grovghatathe test concentration were tested for
significant differences when compared to the cdnmatues by a Dunnett-test.

The overall mean measured concentrations of thabobkte R406639 were in the range of 89 to
110% of nominal. The overall mean measured conatoiis of the metabolite R42819 ranged from
103% to 110. Therefore, the biological resultskased on the nominal concentrations.

Table 53: Analytical determination of R406639 and impact mean cell concentration in algal
growth inhibition test wittfScenedesmus subspicatus 72 h static test system.

Nominal conc. | Aritmetic ® Mean Mean cell concentration Mean growth Mean area under
R406639 Measured conc. (x 10* cell/ml) rates growth curve
R406639 (day™ | (Ir%) | (x 10%) | (Iauc %)
(mg a.s/L) (mg a.s/L) 24 hours| 48 hours| 72 hours 0-72 hours 0-72 hours
Control - 4.42 9.94 54.34 1.33 0.0 937 0.(
0.46 0.443 4.47 10.38 51.10 1.31 1.5 91y 21
1.0 1.1 4.93 7.85 48.92 1.29 2.8 834 11/0
2.2 2.14 3.40 4.55 13.12 0.84 35.6 28¢ 69(2
4.6 4.21 2.20 2.32 3.68 0.43 67.1 93 90/1
10 8.90 1.52 1.52 1.48 0.13 90.5 31 96,7

“ The R406639 measured values at 72 hours are vesy twanitial. In this case there is not differemt@sing arithmetic or
geometric mean to express the metabolite concentrat
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Table 54: Analytical determination of R42819 and impact oeam cell concentration in algal

growth inhibition test wittfScenedesmus subspicatus 72 h static test system.

Nominal conc. | Aritmetic ® Mean Mean cell concentration Mean growth Mean area under
R42819 Measured conc. (x 10* cell/ml) rates growth curve
R42819 (day™) | (Ir%) | (x10% | (lauc %)
(mg a.s/L) (mg a.s/L) 24 hours| 48 hours| 72 hours 0-72 hours 0-72 hours
Control - 5.20 18.29 104.671 1.55 0.0 1760 0.0
0.032 n.m 5.25 19.6 108.67 1.56 -0.9 184D -4|6
0.1 nm. 5.32 18.45 105.58 1.55 -0.2 177y -1/0
0.32 0.352 5.68 18.88 112.88 1.5y -1.6 1884 -7\.0
1.0 1.08 5.45 7.75 23.93 1.06 31.8 544 69|1
3.2 3.38 2.80 3.02 3.75 0.44 71.6 125 92|19
10 10.3 2.42 2.40 2.42 0.29 81.2 85 95,2

n.m (nho measuredyhe samples from the test concentrations of non@ir82 and 0.10 mg/L were not analysed since tteste
concentrations were below the determined 72-h NOEC.

% The R42819measured values at 72 hours are very close talirit this case there is not difference in usimighmetic or
geometric mean to express the metabolite concé@ntrat

Table 55:
R406639 [mg/L] and 95% R42819 [mg/L] and 95%
confidence limits confidence limits
EbCs, (0-72 hours) 19 (1.2-3.0) 0.99 (0.13-7.6)
ErCsq (0-72 hours) 3.3 (2.6-4.3) 2.3 (1.3-4.4)
NOEC 0.46*/ 1.0** 0.32*/0.32**
*biomass

**growth rate

R406639 had a statistically significant inhibit@ffect on the growth (i.e. biomass) ®tenedesmus
subspicatusat 1.0 mg/L (LOEC) and higher concentrations. eats on biomass were seen at 0.46
mg/L (NOE,C). The growth rate was affected at 2.2 mg/L, bateffects were seen 4t0 mg/I

(NOEC). The EGp values for biomass and growth rate were calculatdme 1.9 mg/L an8.3 mg/L,
respectively.

R42819 had a statistically significant inhibitorifeet on the growth (biomass and growth rate) of
Scenedesmus subspicaftsl.0 mg/L (LOEC) and higher concentrations. Nfeats were seen at

0.32 mg/L (NOEC). The EGp values for biomass and growth rate were calcultidae 0.99 mg/L
and2.3 mg/L, respectively.

The conclusion is that both metabolites R406639R4819 showed low acute toxicity to the green
algae. According to the values included in the joney paragraphs, the metabolites are by a factor of
at least 470 less toxic ficenedesmus subspicatasnpared to parent.

Woodyer, J.E., Swarbrick, R.H., and Shillaber, 2041)

A study to determinate the toxic effect of Flurawidone technical on the duckwekdmna gibba
was undergone under semi-static conditions, ovedlay$. It was conducted under GLP. Deviations
to OPPTS and ASTM: High pH values were observeBays 5 and 9 in the old test solutions due to
a slight contamination by the new solutions. Howetteis was not considered to have an effect on
the study, since the contamination occurred aftersblutions had been removed from the exposure
part of the study.
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The test concentrations were nominal 10, 20, 40,180, 320 and 640 pg as./L. The test solutions
were renewed on Day 5 and 9. Three replicates vipfants of 4 fronds each (total 12 fronds per
replicate) were exposed to the test concentratats the culture medium control (M-Hoagland's
medium, pH 5.0). Temperature in the incubator rdrfgem 24.8 to 25.3°C and the pH values ranged
from 4.3 to 4.6 in the newly prepared test solugjand from 4.7 to 5.9 in the old test solutions.

The data for frond and weight increase were examhimeone-way analysis of variance. Dunnett’s
test was used to identify significant inhibitiomsrh the culture medium control (p=0.05, one-sided)
and to determine the LOEC and NOEC values. Thefdaaercentage inhibition (frond number and
dry weight) were analysed using the moving averaggle method and the 14-day 4Gvas
calculated using Stephan’s method.

The overall mean measured concentrations of testbdtance in the new and old test solutions
ranged from 69 to 93% of nominal. Therefore, alkutes are based on the mean measured
concentrations of 9.3, 15, 29, 61, 110, 240 and/&9a.s./L.

Frond growth (Exposure phase): During the 14 daosMre period, the mean increase in numbers of
fronds AFN) in the control (365) was comparable to thahattwo lowest test concentrations of 9.3
and 15 pg a.s./L with 370 and 423, respectivelyweéleer, the mean increase in numbers of frond
were significantly different from the control atetlconcentrations of 29 to 500 pg a.s./L, with 33 to
92% inhibition. Therefore, the 14day NOEC was dateed to be 15 pg a.s./L. The 14 daysEOr
frond number increase was calculated to be 60 g @5% confidence limits: 54 - 67 ug as./L).

Dry weight (dw): The mean dry weight of the confptdnts at Day 14 was 45.6 mg. At 9.3 and 15 ug
as./L, dry weights were comparable to the contribh\s4.4 and 61.4 mg, respectively. However,
there were significant differences from the con@ibtest concentrations of 29 to 500 pg a.s./Lh wit
44 to 95% inhibition. Therefore, the 14day NOEC wiatermined to be 15 pg a.s./L. The 1l4day
EC0 for weight increase was calculated to be 48 pgla(95% confidence limits: 43 - 53 pg as./L).

Symptoms of toxicity: There were no symptoms notethe control and at 9.3 and 15 pg as./L. On
Day 2, a slight yellowing of the fronds were obsehat 110, 240 and 500 pg a.s./L. On Day 5, a
slight discolouration of the fronds was observeékjg a.s./L, and most of the fronds at 110, 240
and 500 pg a.s./L were pale and showed reduced lengths. On Day 14, the fronds were
discoloured in the test concentrations 29 to 50@.gdL.

Table 56:
Flurochloridone concentration Day 14 frond .
(ug a.s./L) number (AFN)? Day 14 dry weight (dw)
. Overall Inhibition o 0
Nominal Measured: Mean (%) Mean (mg) Inhibition (%)
Dilution water <17
control
Culture medium 377 i 45.6
control
10 9.3 382 2 45.4 3
20 15 435 - 61.4 2
40 29 257 33* 26.1* 44*
80 61 85 80* 5.9% 90*
160 110 73 83* 5.0% 92*
320 240 60 87* 4.7* 93*
640 500 41 92* 3.8 95*

1 Geometric mean of each set of new and old reaftslay 5 and day 9) was calculated and the overalin measured concentration was
calculated as an arithmetic mean of these reswolts ® day to 14 day. The highest limit of detecti®d.7 pg a.s/L.

2 Inoculum (day 0) was 12 fronds per replicate sit irtiation there were 5 plants and a total ofrbfids in each replicate.

%, Increase in from number or dry weight when coragarith the culture medium control.

* Significantly different compared to pooled contfp<0.05) from the culture medium control.
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Based on mean measured concentrations, the otdrdlhy NOEC (frond number and dry weight) is
0.015 mg a.s./L The 14 day E€ values for increase of frond number and dry weigetre
calculated to b8.060and 0.048 mg a.s./L, respectively.

Batscher, R. (2003)

R42819 metabolite’s toxicity to the aquatic pléeimna gibbawvas studied in a 7day static growth
inhibition test. The study was performed under GIRree replicates per test concentrations of
nominal 0.46, 1.0, 2.2, 4.6 and 10 mg/L and thiaerol replicates were prepared. At study stad, th
test vessels were inoculated with three Lemna eedoconsisting of four fronds each (twelve fronds
per vessel). The test vessels were covered wisdids and incubated in a temperature-controlled
water bath under continuous illumination. During thst the temperature ranged from 23°C to 24°C,
and the pH from 7.5 to 8.9.

Duplicate samples of the test media of all testceatrations and the control were analysed for
R42819 at the start and end of the tdatond and colony numbers and toxic effects (e.qg.
discoloration, sinking, root length or other abnalities) were determined on Days 3 and 5, and at
the end of the test (Day 7). Additionally, the argight of a sample of fronds identical to that used
inoculate the test vessels was determined at dnedftthe test. At test termination, the dry weigh

all colonies per test vessel was determined. Froenobserved parameters, the growth rate, area
under the growth curve and final biomass were ¢aled. The NOEC and LOEC were determined
by testing the growth parameters (growth rate, areker the growth curve and final biomass) at the
test concentrations on statistically significantfedences to the control values by Dunnett’'s test
(p=0.05). EGo values were calculated using Probit analysis.

The measured concentrations of R42819 in the teslianranged from 89 to 98% and from 92 to
99% of nominal at the start and the end of the, testpectively. Therefore, the results were
calculated using nominal concentrations.

After 7 days of exposure, the growthladmna gibbawvas significantly inhibited by this metabolite.
Statistically significant reductions in growth ratéeea under the growth curve and final biomasgwer
found at 1.0 mg/L and for all concentrations aboee NOEC and LOEC were determined by
testing the growth parameters (growth rate, aregeiuthe growth curve and final biomass) at the test
concentrations on statistically significant diffeces to the control values by Dunnett’s test (p50.0
ECsp values were calculated using Probit analysis. Adiogly, the LOEC and NOEC for all growth
parameters were established at 1.0 mg/LGaAd mg/L, respectively.

The 7 day EG values were calculated to 8e2 mg/L (95% confidence limits: 6.7-11 mg/L) for
growth rate, 5.9 mg/L (95% confidence limits: 4.7-&g/L) for area under the growth curve and 3.0
mg/L (95% confidence limits: 1.8-5.4 mg/L) for fineiomass (based on dry weight). According to
these results, the metabolite R42819 is by a fauft@t least 60 less toxic teemna gibbahan the
parent Flurochloridone.
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Table 57:

R42819 concentration Day 7 fro?d 7-day Growth rate Day 14 dry weight
(ug a.s./L) number (biomass)
Nominal Mcé\éizjarlé d Mean (1/day) Inhéob/:)t;on '\(/lmeg)n Inhzob/:)t;on
;‘d'ﬁr“‘fonmtzl 135.0 0.35 0 16.1 .
0.46 0.417 134.3 0.35 0.2 16.4 2.
1.0 0.916 118.3 0.33* 5.6 13.1* 20.7
2.2 2.08 94.0 0.29* 15.0 9.6* 44 .5*
4.6 4.45 65.0 0.24* 30.2 5.8* 70*
10 9.83 34.0 0.15* 57.0 4.4* 79.4*

T Inoculum (day 0) was 12 fronds per replicate st itgitiation.

2 Increase in frond number or dry weight when coraganrith the culture medium control.

* Significantly different compared to pooled contfp<0.05) from the culture medium control.
Regarding the other Flurochloridone’s metabolité)6639, no data addressing its toxicity to aguatic
plants has been submitted in the original DAR. Thetabolite reached up to 14% in water/sediment
study (it is considered relevant). However, no addal information is necessary based on the fact
that the toxicity of this metabolite in alg8&eenedesmus subspicatuss several orders of magnitude
less toxic than the parent. Then, parent will cdlierpotential risk due to this metabolite R406639.

11.5.4 Acute (short-term) toxicity to other aquatic organisms
No data available.

11.6 Long-term aquatic hazard

A brief summary of the long-term aquatic toxicityudies listed in the Draft Assessment Report
(DAR) is reported below. From all available ecototyi tests on this substance only information
considered adequate, reliable and relevant focldssification proposal has been included.

Table 58: Summary of relevant information on chronic aquadidcity

Method Species Test material Results Remarks Reference

Fish prolonged toxicity| ©- mykiss Flurochloridone | NOEC(28d)| Outdated | smith, G.J. 1990
test 14 day study: technical =0.36 guideline,
OECD Guideline 204 mg/L (mm) | the result
(19847 won't t_)e

taken into

consideratio

n
D.magna reproduction | D- magna Flurochloridone | NOEC(21d) Stewart, K.M., Tapp,
test: technical =0.83 J.F., Sankey, S.A.,
OECD Guideline mg/L (mm) Williams, T.D. and
211(1984) Stanley, R.D. 1990
Effects on sediment | C. fiparius Flurochloridone | NOEC(25d)| Only as Gentle, W.E. 1997
dwelling organisms: technical >0.25 mg/L | additional
BBA Guideline “Long- (nom) information,
term toxicity test with this endpoint
Chironomus riparius: was not
Development and accepted for
validation of a new test risk
system “ (1995) assessment
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Algistatic activity on | A. flos-aquae | Flurochloridone | NOErC Wallace, S.J. and
the growth of blue technical =2.9 mg/L Swarbrick, R.H. 2001
green algae: (nom)

US EPA Guideline

123-2 (1982)

Algistatic activity on | S- subspicatus| Flurochloridone | NOErC Batscher, R. 2004a
the growth of blue technical =0.00028

green algae: mg/L (mm)

OECD Guideline 201

and Directive

92/69/EEC, C.3

Toxicity of metabolite | S- subspicatus| R406639 NOErC Batscher, R. 2004b
R406639 to green =1.0 mg/L

algae: OECD Guideline (nom)

201 and Directive

92/69/EEC, C.3

Toxicity of metabolite | S. subspicatus| R42819 NOEIC = Batscher, R. 2004c
R42819 to green algae 0.3 mg/L

OECD Guideline 201 (nom)

and Directive

92/69/EEC, C.3

Toxic effects on the | Lemna gibba | Flurochloridone | NOErC = Woodyer, J.E.,
duckweed_emna technical 0.015 mg/L Swarbrick, R.H., and
gibba US EPA FIFRA (mm) Shillaber, N. 2001
Subdivision J Guideline

123-2 and OECD

Guideline 221

Toxicity of metabolite | Lemna gibba | R42819 NOEIC = Batscher, R. 2003
R42819 td_emna 0.46 mg/L

gibba OECD (nom)

Guideline 221

1 (mm) for measured concentration, (nom) for nomawaicentration.

2n 2014 OECD removed this guidance.

11.6.1 Chronic toxicity to fish

Juvenile rainbow trout @ncorhynchus mykisswere exposed to analyse the effects of
Flurochloridone technical on the survival and betay under flow-through conditions over 28
days. The study was conducted in 1990 in compliavittean international guideline and under GLP.

Juvenile fish were purchased as eyed eggs andpleered under the specific laboratory conditions
(15+2°C water temperature, 16 hour light/8 houkdarotoperiod). The eggs hatched between 9 and
15 days after receipt. About two months later, geowf 10 fish were exposed to nominal
concentrations of 0.28, 0.57, 1.14, 2.28 and 4.56axs./L. A dilution water control and solvent
(acetone) control were additionally included in thgperiment. The test vessels (15 L glass vessels)
contained a volume of 13.1 L (26 cm depth, no @&mraand were located in a temperature controlled
water bath. The test solutions were renewed ateaofal 000 mL every 27.6 minutes (6 tank volume
replacements per 24 hour period). The fish werdrfmat food daily during the test.

Temperature in test solutions ranged from 14.58@&°LC, the pH-value from 7.1 to 7.5 and the
dissolved oxygen concentration from 6.4 to 9.5 m@(L16-hour light and 8-hour dark photoperiod
occurred during the test with a light intensityveeén 400 and 800 lux.
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Symptoms of toxicity and mortalities were obserdady. The LG values were estimated using the
computer program TOXDAT version 1.61. In additibedy weight and length were recorded at the
end of the test.

The mean measured concentrations of Flurochloridectenical were 0.14, 0.36, 0.66, 2.18 and 4.02
mg a.s./L (50 to 96% of nominal) during the 28 @aposure period. The results have been reported
based on the mean measured concentrations.

No mortalities were observed in the controls andaipnd including 0.66 mg a.s./L during the 28-
day exposure. The general symptoms of toxicity chatere immobilisation, erratic swimming and

stressed behaviour. No significant effects werenr se0.14 and 0.36 mg/L during the entire study.
Effects were seen first after 14 days of exposu® @b mg/L, after 7 days of exposure at 2.18 mg/L
and already on Day 1 at the highest concentraéisted, i.e. 4.02 mg/L. Accordingly, the NOEC was
determined to be 0.36 mg as./L, based on sympténesicity and mortality.

Based on mean measured values, this substancetditdoce any effects (mortality, sublethal, body
weight and length) in rainbow trout, when exposedr@®8 days, up to and including 0.36 mg a.s./L
(NOEC=0.36 mg a.s./L). The 28 day 44vas calculated to be 1.87 mg a.s./L.

This test was considered valid by RMS at the oabiDAR. Nevertheless, as this test was performed
in 1990 according to the OECD Guideline 204 (1984jch has been deleted in 2014 by the OECD,
it is nowadays considered out of date, so the teslitained should not be taken into consideration
for classification purposes.

11.6.2 Chronic toxicity to aquatic invertebrates
Stewart, K.M., Tapp, J.F., Sankey, S.A., Williamd). and Stanley, R.D. (1990)

The effects of Flurochloridone on survival, growihody length) and reproduction @aphnia
magnawas studied in a test under semi-static conditadosg 21 days. It was conducted under CLP.

Ten replicates, each containing one daphnia (<2drsh®ld), were exposed to the nominal
concentrations of 0.125, 0.25, 0.5, 1 and 2 m@Laa.water and a solvent control. The test sohgio
were renewed three times per week. The survivindtsadvere transferred to the new solutions and
the offspring removed from each vessel and couriiéé. daphnids were fed daily with cultured
algae Chlorella vulgarig and yeast.

A photoperiod of 16 hours light and 8 hours darls weovided during the test. Temperatures in water
ranged from 19.1 to 20.7°C. The pH values rangenhf8.18 to 8.36 in freshly prepared test media
and from 7.50 to 8.42 in the old test media. Thesalved oxygen concentrations varied between 8.9
and 9.8 mg/L in freshly prepared test media andéen 5.1 and 10.0 mg/L in the old test media. In
two samples of Day 21 (solvent control and 2 mgkatment group) the concentration of the

dissolved oxygen was below 5 mg/L, i.e. 4.5 andM™gdL, respectively.

Mortality and symptoms of toxicity of parent dapiisiwere recorded daily. From Day 6 on, daily

observations were made for the presence of offgpimd the numbers of live and dead offsprings
were recorded. At the end of the test, the leng#taoh surviving adult was measured. The lengths of
surviving adults and the mean number of offsprimgshe treatments were compared (one-sided)
with the solvent control using Dunnett’s test fallag an analysis of variance.

The concentrations of Flurochloridone were measumedsix renewal occasions in the new test
solutions and the following renewal days from thetest solutions.

The overall mean measured concentrations of Fllmddione in the new and old test solutions were
0.11, 0.22, 0.41, 0.83 and 1.8 mg a.s./L and rafrgead 82 to 88% of nominal. All results are given
as mean measured concentrations.
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Adult mortality: there were no adult mortalitiestime controls and in the treatment groups up to and
including 0.83 mg a.s./L. There was only one deaghhia found at 1.8 mg as./L, the highest
concentration tested, after 4 days (10% mortalify)is was not considered to be a significant
reduction in survival. Accordingly, the 21 day 4§@vas determined to be greater than 1.8 mg a.s./L.
No other symptoms of toxicity were observed.

Body length: the mean body lengths of the adulthdafs at the end of the test in the water control
was 4.82 mm and 4.76 mm in the solvent controle&t concentrations up to and including 0.83 mg
a.s./L, the mean lengths of the surviving adultseweot significantly reduced. However, at the
maximum concentration of 1.8 mg a.s./L, the meangtke (4.48 mmyvas significantly less than that

of the solvent control (p=0.05).

Reproduction rate: in the controls and in all tneeit groups all surviving adult daphnids released
the first offspring by Day 9 and completed 5 broo@leffspring. The mean number of offspring per

parent was 217 and 201 in the water and solventraopnespectively. There was no effect on

reproduction up to and including 0.83 mg a.s./Lthvei mean number of offspring ranging from 198
to 221 youngs per adult.. However, the mean nurobeffspring was significantly reduced at the

highest concentration of 1.8 mg a.s./L (158 youehsit) compared with the solvent control. No

dead offspring were observed in any treatment.

Table 59: Chronic toxicity of Flurochloridone technical tbet water flea exposed for 21 days
(semistatic conditions)

Nominal Measured [ ] Mortality Total Mean adult
concentration 0-21 days number of length at day 21

(mg a.siL) (mg a.s./L) (%) offspring/parent (mm)
Control < 0.002 0 217 4.82
Solvent control < 0.002 0 201 4.76

0.125 0.11 0 198 4.73

0.25 0.22 0 203 4.76

0.5 0.41 0 211 4.75

1 0.83 0 221 4.73

2 1.8 10 158* 4.48*

* statistically different from control (p=0.05)

Taking into account these results, the NOEC fogtlerand reproduction was determined toOk#3
mg a.s./Lbased on mean measured concentrations.

Gentle, W.E. (1997)

The sediment-dwellin@hironomus ripariusvas exposed to a technical compound containing®g9.
w/w trans-isomer and 0.1%s-isomer, to determinate long-term toxicity of Flantoridone. The test
was undertaken according to GLP.

The effect of tested compound on the emergenc€hfonomus ripariuswas investigated in a
sediment-water system over 25 days. A single stentration of nominal 0.25 mg trans-isomer/L

was tested. Four replicates of 25 animals (firstanlarvae) were prepared for the test conceatrati
and a control. 24 hours after adding the larvae téist substance was applied to the water phase of

the system.
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The concentrations of tested substance in theymgrivater were analysed on Days 0, 7 and 25. The
measured concentrations of the substance in tedyowy water was 0.26 mg a.s./L (102% of
nominal) one hour after application and decreasdi13 mg as./L (53% of nominal) on Day 7, and
to 0.067 mg as./L (27% of nominal) after 25 days.

In both the control and treated systems, first gg@ece occurred on Day 12 and the last midges to
emerge were on Days 22 and 19, respectively. lcdhéol and treated systems the total numbers of
emerged midges were 97 and 98 % of the larvae dated, respectively. The mean time to
emergence in the control and treated systems wabk d&3d 13.8 days, respectively, and this
difference was found to be statistically signifitatdowever this was not considered to be
biologically significant since the time betweenesssnents was one day and the difference was less
than one day.

Table 6Q Influence of Flurochloridone technical (99% wi/karts isomer) on the development and
the emergence @ .riparius

Nominal trans- Measured over lying water Mean emerged | Mean emerged
flurochloridone concentration time
concentration (mg/L)
(ma/L) Day 0 Day 7 Day 25 (%) (days)
Control <0.01 <0.07° | <0.01° 97 13.1
0.25 0.26 0.13 0.067 98 13.8

2 LOD: Limit of determination under the conditionseal

The mean time to emergence was determined in ¢lagment and control and compared by analysis
of variance. Flurochloridone trans-isomer had rfeat$ on the emergence Ghironomus riparius
when exposed to 0.25 mg a.s/ L. However, resultenfthis assay are not accepted for risk
assessment purpose.

RMS considered that this study was valid only aditamhal information, and commented the
following: the batch number corresponds to a temkincompound containing 99.5% w/w trans-
isomer and 0.1% cis-isomer. This rate is quiteeddht from the intended use of formulation product
Racer 25 CS (trans/cis 3:1). Although the studyedl performed, the results obtained with this test
correspond exclusively to the trans isomer. RMS il support the comments from the notifier
considering that this study covers the technichkgnce as a whole, and considers that the endpoint
from this study should be considered just as amcxpation.

11.6.3 Chronic toxicity to algae or other aquatic plants
Please refer to previous point 11.5.3. where tkeity tests with the parent and metabolites oraealg
and on Lemna are included.

11.6.4 Chronic toxicity to other aquatic organisms
No data available.

11.7 Comparison with the CLP criteria

11.7.1 Acute aquatic hazard

There are acute toxicity data available for fisQuatic invertebrates, algae and aquatic plants,
covering the three trophic levels. The lowest adotacity endpoint isScenedesmus subspicatus
ErGCso(72h)= 0.0047 mg/l. This endpoint will establishetiv factor needed for the CLP
environmental classification.
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Based on this endpoint Flurochloridone should kessified according to Regulation (EC) No
1272/2008 as:

Aquatic Acute 1 with M factor of 100.

CLP criteria:
- for EGsp acute toxicity values below or equal to 1 mg/IJeX72h) = 0.0047 mgA 1 mg/l] and
- for M factor, acute toxicity value in the range@0< L(E)Go < 0.01 mg/L.

11.7.2 Long-term aquatic hazard (including bioaccumulationpotential and degradation)

Regarding aquatic toxicity on a long-term basisré¢hare reliable chronic toxicity data for aquatic
invertebrates, algae and aquatic plants availalvlénfs substance. In the original DAR in 2006 a
28 days duration long-term toxicity study with figlas included and it was considered valid at
that moment. Nevertheless, it should be pointedtmattthis study was undertaken following the
OECD guideline 204 from 1984, which was deleteérlan 2014 by OECD. In addition, that
study focused on the survival and behaviour effexisivenile fishes during the 28 days period,
meaning that the exposure does not cover all ffisislages.

At that moment RMS agreed that a fish early-lifagst toxicity test was not necessary for
Flurochloridone, based on the rapid degradatioremesl at the two water/sediment studies and
also based on the toxicity results for fish obtdiie the short-term as well as in the long-term.
Therefore, an early life stage test for fish is andilable.

RMS considered that none of the criteria accorddelhlevel to trigger a fish full-life cycle test
were met by the substance (bioaccumulation facid08 with <95% elimination during the
depuration phase, persistence in water or sediD€&st>100 days, and the value of acute toxicity
LCsp <0.1 mg/L). Thus, a full-life cycle test was n@&etned necessary at the initial evaluation of
Flurochloridone, so it is not available now.

In conclusion, regarding all the above, there isdata gap about long-term toxicity of
Flurochloridone to fish, which means that accordinghe CLP criteria the three trophic levels
are not covered.

With regard to bioaccumulation, Flurochloridone slo®t meet the criterion established by CLP
as the experimentally determined BCF value in issk500, so low potential for bioaccumulation
is expected (BCF at the end of the study = 292hnle/fish).

The experimental log Kow value of 3.36 also medrat Flurochloridone does not meet the
criterion established by CLP (log Kow <4). Nevelss, as experimental derived BCF values are
more preferred than log Kow values for classifisatpurposes, the above mentioned BCF <500
would already determine that low potential for lwio@amulation is expected for this active
substance.

Regarding rapid degradability, Flurochloridone amsidered not readily biodegradable according
to the result of the biodegradation test preseritéidwing OECD 301 E guideline.

Flurochloridone is considered hydrolytically stableenvironmentally relevant pH values (pH 5,
7 and 9). In addition, both isomers showed that Hre also stable to hydrolysis.

Photolysis seems to play a role in the degradaifddlurochloridone in water (Van der Gaauw,
2004a) with a photolytic half-live of 16 — 18 dafiatitudes 30° - 50°N) and two major
metabolites have been identified.

The water/sediment studies (Shaw, 1996a-b) suggestFlurochloridone disappears rapidly
from water/sediment systems. A rapid movement efapplied radiolabel is observed from the
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water into the sediment. The kinetic analysis &f data from these studies were re-evaluated in
Van der Gaauw, 2004c.

In water phases, Flurochloridone decreases in cdraten to less than 1 % by the end of both
studies. R42819 metabolite is identified as relévaetabolite exceeding 10 % (about 13 %) but
only in the Virginia Water system of both studies.

In sediment phases, the concentration of Fluroadoe increased by the middle of the study and
its concentration fells by the end of the study.2&4®€ metabolite is identified as relevant
metabolite (about 40%) in both systems (Old Basuh \dirginia Water).

Flurochloridone can be considered as not rapidgyrattable in the aquatic environment from the
water/sediment system studies carried out. Althosighrt D5 values were calculated for the
whole system (Ddp = 14.3 days), Flurochloridone is not ultimatelygdeded. It disappears by
dissipation process, R42819 metabolite being ifledtas relevant metabolite both in water and
sediment phases. The aquatic toxicity of the tweoabwlites is lower than the parent substance’s
toxicity, based on the available data on algae@ndquatic plant. So they were not considered
further in relation to the hazard classificatiortld active substance.

Due to the results summarized above, Flurochloedoan be considered as a not rapidly
degradable substance in the environment, accotdi@d.P criteria.

Following scheme 4.1.1 to classify long-term hagatd the aquatic environment of the
substance, as only chronic toxicity data are alhlaldor two trophic levels, the following two
approaches need to be applied. Finally, the masgsnt outcome from both would be taken into
consideration to classify the substance.

a) Long-term hazards’ assessment according to Tahl® &) of CLP Requlation

The lowest chronic toxicity endpoint Bcenedesmus subspicatd®ErC(72h)= 0.00028 mg/l.
This endpoint will trigger Aquatic Chronic 1 andlmalso establish the M factor needed for CLP
environmental classification category.

Taking into account this endpoint, Flurochloridasteuld be classified according to Regulation
(EC) No 1272/2008 as:

Aquatic Chronic 1 with M factor of 100.
CLP criteria:

- for NOEC chronic toxicity values below or equaldtd mg/I [NOErC(72h) = 0.00028 mgtl
0.1 mg/l], and

- for M factor, as Flurochloridone is considered a$ rapidly degradable and the chronic
toxicity value is in the range 0.0001 < L(E)& 0.001 mg/L

b) Long-term hazards’ assessment according to Tafl® 4b) iii of CLP Regulation (surrogate
method)

The lowest acute toxicity endpoint &enedesmus subspicattiCso(72h)= 0.0047 mg/l. This
endpoint and the fact that the substance is notdlyaglegradable and the experimental
bioconcentration factor BCF is <500 would alsogagAquatic Chronic 1 result, and the same M
factor of 100 derived from that acute endpoint pednabove. This approach assessing acute
toxicity in combination with rapid degradability broaccumulation potential results in the same
CLP hazard category for long-term hazards’ classifon.
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11.8 CONCLUSION ON CLASSIFICATION AND LABELLING FOR ENVI RONMENTAL
HAZARDS

Due to all the information and assessment sumndhiizéhe previous sections 11.7.1 and 11.7.2, the
following classification categories and M factoede concluded for this active substance:

Flurochloridone meets the CLP Regulation critedrlfeing classified as Aquatic Acute 1 with M
factor of 100.

Flurochloridone meets the CLP Regulation criteoaldeing classified as Aquatic Chronic 1 with M
factor of 100.

12 EVALUATION OF ADDITIONAL HAZARDS
12.1 Hazardous to the ozone layer

12.1.1 Short summary and overall relevance of the providednformation on ozone layer
hazard

No data available.
12.1.2 Comparison with the CLP criteria

12.1.3 Conclusion on classification and labelling for hazalous to the ozone layer
No data available.

13 ADDITIONAL LABELLING
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Authors Date Title - GLP | Published
Facility
Adam. D. 2006 |*'C  Flurochloridone: Hydrolysis at thin.a. Yes No
different pH values
Shaw, D. 1996a|[2-'“C-pyrrolidone]flurochloridone degradabil|n.a. Yes No
and fate in water-sediment systems
Shaw, D. 1996h[U-“C-phenyl]flurochloridonedegradability an(n.a. Yes No
fate in water-sediment systems
Van der Gaauw, | 2004c|Estimation of the environmental concentratin.a. n.a. No
A. of Flurochloridone and its metabolites in surl
water — FOCUS Surface Water Steps 14—
calculations.
Van der Gaauw 2004a|[*“C]-Flurochloridone: Aqueous photolysis n.a. Yes No
A.
Christian, G. D.| 1962 | The residual current in orthophosphate medjara. No Yes
Purdy, W. C.
Lee, K. S.; Chan{ 1985 | Hydrolysis and photolysis of R-40244 n.a. No oN
L. L.; Giang, B
N.; Kukla, D.
Rowe, D.; Land 1994 [Flurochloridone: Adsorption and desorptn.a. Yes No
M. C. G. properties in soil.
Goodman, M. 1994 | Flurochloridone: PhysicGhemical propertign.a. Yes No
of pure material (WRC-94-090).
McAllister, W.A.:| 1984 |Uptake, depuration and bioconcentrationin.a. Yes No
Franklin, L. 14C-R-40244 Dby Bluegill sunfish Lépomis
macrochirus.
Douglas, M. T.; | 1987 |The acute toxicity of Racer technical to rainkn.a. Yes No
Handley, J. W.; trout (Salmo gairdnedi
MacDonald, I.A.
Cohle, P. R., 1983 | Acute Toxicity of R40244 to Bluegill Sunfign.a. Yes No
McAllister, W. A. (Lepomis macrochirys
Spare WC, 1983 | The Acute Toxicity of R-40244 t®aphnign.a. Yes No
Gottfried G, magnaStraus
Dillon F
Wallace, S. J., 2001 | Flurochloridone: Toxicity to the blue greegaat.a. Yes No
Swarbrick, R. H Anabaena flos-aquae
Batscher, R. 2004a|Toxicity of  flurochloridone  tech. {n.a. Yes No

Scenedesmus subspicatirs a 72hour algd
growth inhibition test.
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Authors Date Title - GLP | Published
Facility

Batscher, R. 2004b|Toxicity of R406639 to Scenedesmin.a. Yes No
subspicatusn a 72hour algal growth inhibitio
test.

Batscher, R. 2004c|Toxicity of R42819 tdScenedesmus subspicaitug. Yes No
in a 72-hour algal growth inhibition test.

Woodyer, J.E., 2001 | Flurochloridone: Toxicity to duckweetemngn.a. Yes No

Swarbrick, R. H., gibba)

Shillabeer, N.

Batscher, R. 2003 Toxicity of R42819 to the aquatantLemndgn.a. Yes No
gibbain a 7-day static growth inhibition test.

Smith, G. J. 1990 Flow-Througihreshold LC50 Determinati{n.a. Yes No
of Flurochloridone to Rainbow Trout

Stewart, K. M| 1990 |Flurochloridone Determination of chro|n.a. Yes No

Tapp, J. F toxicity to Daphnia magna

Sankey, S.A

Williams, T.D.

Stanley, R.D.

Gentle, W. E. 1997 |Flurochloridone: BBA Toxicity Test wiin.a. Yes No

Sediment-dwellingchironomus riparius
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15 ANNEXES

Robust summaries of the studies covered in this @port are included in the Draft Assessment
Report (DAR) of flurochloridone and subsequent adidens:

Spain, February 2006. Draft Assessment Report (DAJR) the active substance
flurochloridone. Prepared by the rapporteur MemBg¢ate Spain in the framework of
Directive 91/414/EEC. [PA]

Spain, November 2007. Addendum | and Corrigenduto the Draft Assessment Report
(DAR) on the active substance flurochloridone.

Spain, October 2009. Addendum Il to the Draft Aseemnt Report (DAR) on the active
substance flurochloridone.

Spain, May 2012/September 2012. Addendum Confirrgai@ata (Toxicology data and
confidential information). [PA]

Spain, April 2014. Addendum Confirmatory Data (Eownmental fate and behavior). [PA]

Other relevant documents relevant for flurochlond@valuation:

Spain 2010. Final Addendum to the Additional Repaonmt flurochloridone, compiled by
EFSA, August 2010. [PA]

EFSA (European Food Safety Authority), 2010. Peervi®&v Report to the conclusion
regarding the peer review of the pesticide riskesssment of the active substance
flurochloridone. [PA]

EFSA (European Food Safety Authority), 2010. Cosidn on the peer review of the
pesticide risk assessment of the active substahwediloridone. EFSA Journal 2010;
8(12):1869. [PA]

EFSA (European Food Safety Authority), 2013. Cosidn regarding the peer review of the
pesticide risk assessment of confirmatory data ¢tdan for the active substance
flurochloridone. EFSA Journal 2013;11(3):3116. [PA]

EFSA (European Food Safety Authority), 2014. Outeooh the consultation with Member
States, the applicant and EFSA on the pesticideassessment of confirmatory data for the
active substance flurochloridone. EFSA supportinlisation 2014: EN-642. [PA]

All the documents are included in section 13 of W 6 file. Public available documents are
marked with [PA].
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