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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Triflumizole
EC number: Not available
CAS number: 68694-11-1
Annex VI Index number: Not available
Degree of purity: > 98%
Impurities: Toluene< 0.1%
1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification
CLP Regulation Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)
Current entry in Annex None None
VI, CLP Regulation
Current proposal for Acute Tox. 4, H302 Repr. Cat. 2; R61
consideration by RAC Skin Sens. 1, H317 Xn; R22, R43
STOT RE Cat. 2 (H373) N; R50/53
Repr. 1B; H360D
Aquatic Acute 1, H400 SCL:
Aquatic Chronic 1, H410 N; R50-53: C> 25 %
N; R51-53: 25 % > G
2.5%
Acute M-factor of 1 R52-53: 2.5 % > G
Chronic M-factor of 1 0.25%
Resulting harmonised Acute Tox. 4, H302 Repr. Cat. 2; R61
classification (future Skin Sens. 1, H317 Xn; R22, R43
entry in Annex VI, CLP | g1 RE cat. 2 (H373) N: R50/53
Regulation)
Repr. 1B; H360D
Aquatic Acute 1, H400 SCL:
Aquatic Chronic 1, H410 N; R50-53: C> 25 %
N; R51-53: 25 % > G
Acute M-factor of 1 2.5%
eute M-actor o R52-53: 2,5 % > C
Chronic M-factor of 1 0.25%
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As triflumizole is a plant protection product thefproposed for harmonized classification for the
first time, RAC is requested also to assess theectiress of this proposal that no classification is
needed for all other hazard classes.

1.3 Proposed harmonised classification and labelling Is&d on CLP Regulation and/or DSD criteria

According to the data presented in the DAR, theslet. D5 value found was 1057 mg/kg bw (via
oral route in the rat) and the substance was foofe a skin sensitiser. In accordance with the
criteria of the CLP regulation, triflumizole shoué classified as Acute Tox 4 (H302) and Skin
Sens 1 (H317). Classification with STOT RE CatH373) is based on liver toxicity at oral dose
levels below the relevant guidance values. Clasgibn with Repr 1B; H360D and Repr. Cat2;
R61 is based on the increase in post implantatiss in the developmental study in rats.

Triflumizole is classified as Aquatic Acute 1 anduatic Chronic 1. A harmonized M-factor (both
acute and chronic in accordance with tA&ATP criteria) and SCLs for triflumizole are propds

RAC general comment

Triflumizole is an active substance in pesticidal products, and has not previously been
assessed for harmonised classification by the Risk Assessment Committee (RAC).

The conclusions on the peer review of pesticide risk assessment of triflumizole were
published in the EFSA journal (7(12):1415, 2009).
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Table 3: Proposed classification according to thELP Regulation
CLP Hazard class Proposed Proposed Current Reason for no
Annex classification | SCLs and/or | classification | classification?
| ref M-factors D
2.1. Explosives Not classified None Not classified cosole but not
sufficient for
classification
2.2. Flammable gases Not classified None Not classifiedonclusive but not
sufficient for
classification
2.3. Flammable aerosols| Not classified None Not classifi| conclusive but not
sufficient for
classification
2.4. Oxidising gases Not classified None Not classifiedconclusive but notf
sufficient for
classification
2.5. Gases under pressufe  Not classified ~ None Not Gildsi | conclusive but not
sufficient for
classification
2.6. Flammable liquids Not classified None Not classifie| conclusive but not
sufficient for
classification
2.7. Flammable solids Not classified None Not clasdifie conclusive but not
sufficient for
classification
2.8. Self-reactive Not classified None Not classified conclusive bot n
substances and sufficient for
mixtures classification
2.9. Pyrophoric liquids Not classified None Not clas=ifi | conclusive but not
sufficient for
classification
2.10. Pyrophoric solids Not classified None Not classifie| conclusive but not
sufficient for
classification
2.11. Self-heating Not classified None Not classified conclusive bot n
substances and sufficient for
mixtures classification
2.12. Substances and Not classified None Not classified conclusive bot n
mixtures which in sufficient for
contact with water classification
emit flammable
gases
2.13. Oxidising liquids Not classified None Not classifie | conclusive but not
sufficient for
classification
2.14. Oxidising solids Not classified None Not classified conclusive but nof

sufficient for
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classification

-

2.15. Organic peroxides Not classified None Not clasdifig conclusive but no
sufficient for
classification

2.16. Substance and Not classified None Not classified conclusive bot

mixtures corrosive tg sufficient for
metals classification

3.1. Acute toxicity - oral | Acute Tox. 4, | None Not classified

(H302)
Acute toxicity - Not classified None Not classified| conclusive bot
dermal sufficient for
classification
Acute toxicity - Not classified | None Not classified | conclusive but n
inhalation sufficient for
classification
3.2. Skin corrosion / Not classified None Not classified conclusive bot
irritation sufficient for
classification

3.3. Serious eye damage Not classified None Not classified| conclusive bot

eye irritation sufficient for
classification

3.4. Respiratory Not classified None Not classified data lacking

sensitisation

3.4. Skin sensitisation Skin Sens. 1,| None Not classified

H317
3.5. Germ cell Not classified | None Not classified | conclusive but not
mutagenicity sufficient for
classification
3.6. Carcinogenicity Not classified | None Not classified | conclusive but not
sufficient for
classification
3.7. Reproductive Repr. 1B; None Not classified
toxicity H360D

3.8. Specific target organ Not classified | None Not classified | conclusive but not
toxicity —single sufficient for
exposure classification

3.9. Specific target organ STOT RE Cat. | None Not classified

toxicity — repeated | 2 (H373)
exposure

3.10. Aspiration hazard Not classified| None Not classified | conclusive but not
sufficient for
classification

4.1. Hazardous to the Aquatic Acute | Acute M-factor| Not classified

aquatic environment

1, H400
Aquatic
Chronic 1,
H410

1

Chronic M-
factor 1
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5.1.

Hazardous to the Not classified

ozone layer

None Not classified conclusive boit
sufficient for
classification

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

Labelling:  Signal word:

Proposed notes assigned to an entry:

Pictogram:
Hazard statements:

Precautionary statements:

A note is not proposed.

Danger

GHS07, GHS08, GHS09
H302, Harmful if swallowed

H317, May cause an allergic skin reaction

H360D, May damage the unborn child

H373, May cause damage to the liver through

prolonged or repeated exposure

H410, Very toxic to aquatic life with long lasg effects
No precautionary statenaea proposed since

precautionary statements are not included in AnAext

Regulation EC no. 1272/2008.
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Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no
classification?

Not classified None Not classified Conclusive bot n
Explosiveness sufficient for
classification
Not classified None Not classified Conclusive bot n
Oxidising properties sufficient for
classification
Not classified None Not classified Conclusive bot n
Flammability sufficient for
classification
Other physico- Not classified None Not classified Conclusive bot n
chemical properties sufficient for
[Add rows when classification
relevant]
Not classified None Not classified Conclusive bot n
Thermal stability sufficient for
classification
Acute toxicity Xn; R22 None Not classified
Acute toxicity — Not classified None Not classified Conclusive bot n
irreversible damage sufficient for
after single exposure classification
Not classified None Not classified Conclusive bot n
Repeated dose toxicity sufficient for
classification
Not classified None Not classified Conclusive bot n
Irritation / Corrosion sufficient for
classification
Sensitisation R43 None Not classified
Not classified | None Not classified Conclusive but not
Carcinogenicity sufficient for
classification
- Not classified | None Not classified Conclusive but not
Mutagenicity — L
: 2. sufficient for
Genetic toxicity s
classification
Toxicity to Not classified | None Not classified | Conclusive but not
reproduction — sufficient for
fertility classification
Toxicity to R61 None Not classified
reproduction —
development
Toxicity to Not classified None Not classified Conclusive bot n
reproduction — sufficient for

breastfed babies.
Effects on or via

classification
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lactation

Environment N: R50/53 SCL: Not classified
N; R50-53: C 25 %

N; R51-53: 25 % > &
2.5%
R52-53:25% > C
0.25%

Yncluding SCLs
? Data lacking, inconclusive, or conclusive but ndfisient for classification

Labelling: Indication of danger: T; N : Toxic; Dangerous fbetenvironment
R-phrases: R22  : Harmful if swallowed
R43 : My cause sensitising by skin contact
R61 : May cause harm to the unborn child
R50/53 : Very toxic to aquatic organisms, may cdasg-term
adverse effects in the aquatic environment

S-phrases: S45 : In case of accident or if youueeell seek medical
advice immediately (show the label where possible)
S53  : Avoid exposure — Obtain special instrudibefore use.
60 : This material and its container must be disdax as
hazardous waste
61 : Avoid release to the environment. refer tacide

instructions/safety data sheets
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2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

According to the data presented in the DAR, thesifecation of triflumizole is: Xn; R22, 43, N;
R50/53.

In a PRAPeR Expert Meeting TC 14 (26 June 2009yvat concluded that classification of
Triflumizole (regarding human toxicity), as propdse the DAR, did not change (Xn, R22, R43).

The conclusions on the peer review of pesticide assessment of triflumizole was published in the
EFSA journal (7(12):1415, 2009). The classificatisas unchanged. The DAR can be requested
via: http://dar.efsa.europa.eu/dar-web/provisidine final addendum is available via the EFSA
website.

Triflumizole was added to Annex | of Directive 91MEEC (Council Directive 2010/27/EU of 23
April 2010) from 1 July 2010.

Triflumizole has not previously been assessed &mmionised classification by RAC or TC C&L.

The proposal for harmonised classification diffexem the conclusions drawn by EFSA during
their assessment.

2.2 Short summary of the scientific justification for the CLH proposal

In accordance with the criteria of the CLP reguolatitriflumizole should be classified as Acute Tox
4 (H302) based on an oral LD50 of 1780 mg/kg bw @kith Sensitiser 1B (H317) as more than
30% of the animals reacted positive in a guineanpagimization test following 10% w/v
intradermal induction. Classification wiSTOT RE Cat. 2 (H373) is based on liver toxicityedl dose
levels below or just above the relevant guidandees Classification with Repr 1B; H360D and Repro
Cat2; R61 is based on the increase in post imglantkoss in the developmental study in rats in the
presence of maternal toxicity.

Triflumizole is classified as Aquatic Acute 1 (H4Ghd Aquatic Chronic 1 (H410). In this dossier,
a CLH proposal including harmonized M-factor (batlute and chronic according to the criteria of
the 29 ATP) and SCLs for triflumizole are proposed.

2.3 Current harmonised classification and labelling

Not applicable

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

Not applicable
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2.4 Current self-classification and labelling

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

Acute Tox. 4 H302 H302 GHS07
T GHS09 23
Aquatic Chronic2 = H411 H411 Wng
I
H400
I
Acute Tox. 4 H302 H302 GHS07
T GHS09 4
Skin Sens. 1 H317 H317 Wng
I
Aquatic Chronic 1 H410 H410
I
GHS07
Acute Tox. 4 H302 H302 3
Wng

2.4.2 (Date 5 July 2013)Current self-classification anthbelling based on DSD criteria

Not applicable

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

Triflumizole is an active substance in the mearghBirective 91/414/EEC and therefore subject to
harmonised classification and labelling (CLP, #eti®6.2).
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

EC number: Not available

EC name: Not available

CAS number (EC inventory): 68694-11-1

CAS number: 68694-11-1

CAS name: 1-[(1E)-1-[[4-chloro-2-
(trifluoromethyl)phenyl]limino]-2-propoxyethyl]-
1H-imidazole

IUPAC name: (1E)-N-[4-chloro-2-
(trifluoromethyl)phenyl]-1-(1H-imidazol-
1-yl)-2-propoxyethanimine

ISO name triflumizole

CLP Annex VI Index number:

Not applicable

Molecular formula:

C15H 15C| FgNgO

Molecular weight range:

345.75 g/mol

Structural formula:
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CFs @N

N
Cl N
CH,0C3H-;
1.2 Composition of the substance
Table 6: Constituents (non-confidential informatian)
Constituent Typical concentration | Concentration range Remarks
Triflumizole Minimum 980 g/kg - -

Current Annex VI entry: Not applicable

Table 7: Impurities (non-confidential information)
Impurity Typical concentration | Concentration range Remarks
toluene <0.1% Based on the DAR there

are no (eco)toxicologica
relevant impurities
present.

Current Annex VI entry: Flam. Liquid 2, H225; SKimit. 2, H315; Asp. Tox. 1, H304; STOT
Single Exp. 3, H336; STOT RE. 2*, H373; Repr. 2643

Table 8: Additives (non-confidential information)

Additive Function Typical Concentration Remarks
concentration range

No additives

Current Annex VI entry: Not applicable
1.2.1 Composition of test material

1.3 Physico-chemical properties

The information provided in table 9 is based ofiutmizole. The physico-chemical properties of
triflumizole were assessed in the Draft AssessrRaqtort prepared in the context of the possible
inclusion of triflumizole in Annex | of Council Déctive 91/414/EEC (Draft Assessment Report,
December 2005, volume 3, B2 and subsequent addeRdbmary 2009, RMS the Netherlands)
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Table 9: Summary of physico - chemical properties

Property

Value

Reference

Comment (e.g. measured o
estimated)

State of the substance at
20°C and 101,3 kPa

White granulate material
with a scentless odour
(99.9%)

DAR

Melting/freezing point 63°C (99.3%) DAR Measured
Boiling point Not applicable, DAR
decomposition before
boiling
Relative density 1.35 g/cm3 at 20 °C DAR Measured
Vapour pressure 1.91x10-4 Pa at 25°C | DAR Measured
(99%)
Surface tension 49.4 mN/m at 20 °C (af DAR Measured
90% of the
saturation concentration).
The formulation is
surface active.
Water solubility In water and buffer DAR Measured
solutions (pH 7 and 8):
10.5, 10.2 and 9.6 mg/L,
respectively (20°C)
In water at 30°C: 10.2
mg/L (99.9%)
In buffer (pH 4): 21 mg/L
(20°C) (99.7%)
Partition coefficient n- Calculated from the DAR Calculation: solubility
octanol/water measured solubilities: in n-octanol / solubility
LogP,,, pH 4= 4.46 water.
LogFow pH 7= 4.77 Using the measured
LogP.w pH 8= 4.80 solubility of
triflumizole in n-octanol and
The measured value of water at different pH’s, the
_ . logPow is calculated as
LogPow =5.1 (pH 7) 1S log(Soctanol/SwaterpH):
in good agreement with S, —
the calculated value of ater-pH 47 10.2 9 L
logPow = 4.77. Swaterph 7~ 10.2 Mg
SWater—pH 8= 9.6 mg/L
Sﬂ»octanolz 605 g/L
Flash point Not required DAR
Flammability Not highly flammable DAR Measured
(99.2%)
Explosive properties Not explosive (statement) DAR
Self-ignition temperature Not self-ignitable DAR
Oxidising properties Not oxidising (statement) DAR
Granulometry No data DAR
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Stability in organic No data DAR

solvents and identity of

relevant degradation

products

Dissociation constant pKa= 3.7 at 25°C DAR Measured
Viscosity No data DAR

Henry’'s law constant H=6.29 x 10 DAR Calculated by RMS

Pa.ni/mol at 25°C

Calculated using:
Vapour pressure: 1.91
x10* Pa (25°C)

Water solubility: 0.0105
g/L (20 °C)

Molar weight: 345.75
g/mol

No to GLP.

It is considered acceptable
to use the value for the
water solubility at 20°C to
support a calculation of the
Henry’s constant at 25°C
(water solubility at 30°C
was 0.0102 g/L, which does
not significantly differ from
the solubility at 20°C
considering the error in the

test method).
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for this dossier

2.2 Identified uses

Triflumizole is a fungicide with protective and ative action. It inhibits the biosynthesis of
ergosterol by inhibiting the C14-demethylation terel. Ergosterol is considered to function as a
stabilizer of the cell wall membranes of fungi.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

The physico-chemical properties of triflumizole weassessed in the Draft Assessment Report
prepared in the context of the possible inclusibmmiftumizole in Annex | of Council Directive
91/414/EEC (Draft Assessment Report, December 28§l6me 3, B2 and subsequent addendum
February 2009, RMS the Netherlands) concerninglheng of plant protection products on the
market.

Triflumizole is not flammable and not self-ignitaldnd does not evolve flammable gasses in
contact with water. The substance has no oxidiamgxplosive properties. Therefore, no
classification for physico-chemical properties iegosed.

4 HUMAN HEALTH HAZARD ASSESSMENT

The human health hazards of triflumizole were asssi the Draft Assessment Report and the
Addendum to the Draft Assessment Report preparéteicontext of the possible inclusion of
triflumizole in Annex | of Council Directive 91/41BEC (Draft Assessment Report, December
2005, volume 3, B6 and subsequent addendum Feliz088; RMS The Netherlands) concerning
the placing of plant protection products on the kaar

The summaries included in this proposal are cofsad the DAR (and its addenda and assessment
reports when these contain updated information}). &vo overview of the hazard property being
evaluated, all reliable information relating to tth@operty has been summarized in a table.
References to individual studies are not includiet.more details the reader is referred to the DAR
and its addenda which are available at the EFS/Asiteb

For several toxicological studies, the synonym NB-is used for triflumizole.
4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information

See Section 4.1.3.
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4.1.2 Human information

No data available.

4.1.3 Summary and discussion on toxicokinetics
ABSORPTION

In the rat, based on radiolabel recovered fromeyriissues and carcass 48 h after administration,
the oral absorption of triflumizoféC-equivalents after single and repeated low do8ev(d/kg bw)
was at least 72%. The oral absorption after sihgga dose (300 mg/kg bw) was at least 79% after
96 h. The oral absorption after high dose was cdemnably slower than after low dose, as evidenced
by the ca. 2x lower excretion 24 h after admintstraand the much higheg.

The percutaneous absorption BtJ]-triflumizole was studieéh vitro, using flow-through diffusion
cells. Dermatomed skin from rats and humans wepesed to either 1.3 mg/énor 1.4 pg/cnt.
The test substance remained in contact with the &ki 8 hours. Samples of receptor fluid were
taken at 0-1 h and 1-2 h, followed by 2-h intervaiéil 24 h after application. In human skin, the
mean flux constants for the absorption of triflucle were 0.18Gig/cnt/h (high dose) and 0.002
ng/cnf/h (low dose). In rat skin, the mean flux constafis the absorption of triflumizole
formulated as Rocket EC were 2.34gcnf/h (high dose) and 0.0Q&/cnf/h (low dose).

Total mean recovery of the high dose and low dose 92.2 and 94.1% for human skin and 89.1
and 91.7% for rat skin. At the high dose 0.34% A penetrated through the human skin at the 24
hour time point. Rat skin exposed under the samditions was more permeable, as 5.91% AR
penetrated within 24 hours. At the low dose 3.3 ©.01% of the applied dose penetrated within
24 hours through human and rat skin, respectivl24 hours still increasing levels of radiolabel
were recovered from the receptor fluid. Therefoadjolabel from the skin membranes should be
included into the potentially absorbed amount. li@nmore, it is not clear whether the amount in
the tape strips could be absorbed. During EPCOn 28ay 2005 it was decided to regard the
amount of AR in tape strips 1 and 2 as exfoliated @& regard the amount of AR in the following
tape strips as potentially absorbed. This resaltsmean total absorption of 5 and 20% through
human skin after exposure to 1.3 mgfmn 1.4ug/cnt, respectively. The mean total absorption
through rat skin is 25 and 27% after exposure3arg/cn? or 1.4ug/cnt, respectively.

EXCRETION

In the rat, excretion of triflumizol&C-equivalents after oral low dose (10 mg/kg bw)hbsingle
and repeated, was relatively fast: ca. 90% of thriaistered radiolabel was excreted in the first 24
h. This is also reflected in the plasma termindi-lfe of ca. 14 h after single oral low dose. Two
days after administration of the oral low dose, 88% of the radiolabel had been excreted.
Excretion after single oral high dose was considgraslower: only 45-35% (m-f) of the
administered dose had been excreted after theZ#rdt. Four days after administration of single
high dose 99-92% was excreted. Irrespective of degenen or sex, most radiolabel was excreted
via urine: after sacrifice ca. 75% of the administedose was recovered from urine, while ca. 20%
was found in faeces.

DISTRIBUTION
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In the rat, irrespective of dose regimen or sex2éa of the triflumizole radiolabel was retained in
tissues and carcass 48 (low dose) or 96 h (high)ddter administration. In all instances, thedive
retained the highest concentration of radiolabal {cmg eq./kg after low dose, 14.5-8.5 mg eq./kg
after high dose (m-f)). All other tissues and oyegtained approximately half this concentration or
less, well perfused tissues tending to have higlmrcentrations. Fat was among the tissues
retaining the lowest concentration of radiolabepbr@ximately one tenth of the liver concentration.
It should be noted that the brain retained relatilegh concentrations (one third to half the liver
concentration). This was also the case with theotly however this organ was only measured in
the single low dose group.

METABOLISM

In the rat, irrespective of dose regimen or saftunizole is extensively metabolised: less than 2%
of the radiolabel recovered from urine or faeces wantified as parent compound. Repeated oral
(low) dosing may induce some enzymes involvediftuimizole metabolism. There are indications
of saturation of (some) metabolic pathways aftat brgh dose. However, still less than 1% of the
radiolabel recovered represented parent compouni@wAdifferences in metabolite pattern were
observed between males and females after repeatedrid single high dose, but not after single
low dose. The major urinary metabolites are theplste conjugates of N-(4-chloro-2-
trifluoromethylphenyl)-2-hydroxy-acetamidine anda@ino-5-chloro-3-trifluoromethylphenol. In
faeces, N-(4-chloro-2-trifluoromethylphenyl)-2-hgea-acetamide is a major metabolite in all dose
regimens (ca. 6-10% of the recovered radiolabebnditlerable quantitative differences between
dose regimens exist with respect to other majorcdlaemetabolites (2-(4-chloro-2-
trifluoromethylphenylimino)-2-imidazol-1-ylethanol4-chloro-2-trifluoromethylphenylamine and
N-(4-chloro-2-trifluoromethylphenyl)-2-propoxyacetale). In total 16 metabolites were identified
in urine and faeces, representing 60-75% of the imdtared radiolabel.
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Proposed metabolic pathway
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RAC evaluation of physical hazards

Summary of the Dossier submitter’s proposal

The physico-chemical properties of triflumizole were assessed in the Draft Assessment
Report (DAR) prepared in the context of the possible inclusion of triflumizole in Annex I
of Council Directive 91/414/EEC (December 2005, volume 3, B2 and subsequent
addendum February 2009, RMS the Netherlands). The information on physico-chemical
properties of triflumizole were provided by the dossier submitter (DS) in the CLH report.

Triflumizole is not flammable and not self-ignitable and does not evolve flammable gases
in contact with water. The substance has no oxidising or explosive properties. Therefore,
no classification for physical hazards was proposed by the DS.

Comments received during public consultation

No comments were received for any of the physical hazard classes during public
consultation.

Assessment and comparison with the classification criteria
Triflumizole does not meet the classification criteria for physical hazards according to

CLP. There were no comments during public consultation. RAC supports the proposal of
the DS not to classify triflumizole for physical hazards.

4.2 Acute toxicity
4.2.1 Non-human information

4.2.1.1 Acute toxicity: oral

Study 1

reference : Nishibe et al., 1983a exposure :once by gavage

type of study :acute oral toxicity study doses : Male : 395, 593, 889, 1333 and 2000
mg/kg bw
Female : 592, 888, 1333, 2000, 3000
and 4500 mg/kg bw

year of execution ;1979 vehicle ;1% CMC (carboxymethylcellulose)

test substance : NF-114, lot no. YS-200, purity GLP statement : no

98.7%, white crystal

route : oral guideline ;. in accordance with OECD 401

species © rat, Wistar -SLC acceptability : acceptable

group size . 10/sex/dose LDso . 1057 mg/kg bw

The test substance in 1% carboxymethylcelluloseadasinistered to groups of 10 male and 10
female Wistar rats at dose levels 395, 593, 8893 EHad 2000 mg/kg bw (males) and 592, 888,
1333, 2000, 3000 and 4500 mg/kg bw (females) bagavThe study was performed in accordance
with OECD Guideline 401. The mortality was 4/1Q1@&/9/10 in males and 1/10, 2/10, 8/10, 8/10,
10/10 in females in the highest dose groups Symgtof toxicity included ataxia, hypotonia,
ventral position, lacrimation, incontinence of @jmecreased body temperature, decreased heart
rate and respiration rate and ptosis. Body weigbtehsed in the high dose groups on the first day,
though they had recovered by the second day af@ng. haemorrhages of intestine mucosa,



CLH Report For TRIFLUMIZOLE

thymus and stomach mucosa, and dark reddish lung elxserved in dead rats. However, no gross
pathological change was observed in the rats sagyior 14 days. The acute oral LD50 of the test
substance was calculated to be 1057 mg/kg bw fée nags, and 1780 mg/kg bw for female rats.

Study 2

reference : Nishibe etal., 1983b exposure . once by gavage

type of study :acute oral toxicity study doses : Male : 104, 156, 234, 351, 527, 790,
1185, 1778, 2667, 4000 and 6000
mg/kg bw
Female : 156, 234, 351, 527, 790,
1185, 1778, 2667, 4000 and 6000
mg/kg bw

year of execution ;1979 vehicle ;1% CMC (carboxymethylcellulose)

test substance : NF-114, lot no. YS-200, purity GLP statement : no

98.7%, white crystal

route : oral guideline . in accordance with OECD 401

species : mice, ICR-CRJ acceptability : acceptable

group size 10/sex/dose LDso 2000 mg/kg bw

In the study W|th ICR-CRJ mice according to OECDdBune 4011, the test substance in 1%
carboxymethylcellulose was administered at dosel$enf 104, 156, 234, 351, 527, 790, 1185,
1778, 2667, 4000 and 6000 mg/kg bw (males) and 236, 351, 527, 790, 1185, 1778, 2667, 4000
and 6000 mg/kg bw (females) to groups of 10 anifselgdose. The mortality was 1/10, 5/10, 9/10,
9/10, 10/10 in males and 1/10, 3/10, 8/10, 10/1f@mmales in the highest dose groups. Symptoms
of toxicity included ataxia, hypotonia, lacrimatjatecreased body temperature, decreased heart
rate and respiration rates. Body weight decreaséuki high dose groups on the first day, though
they had recovered by the second day after dokiagmorrhages of intestine mucosa, and stomach
mucosa, and dark reddish lung and gas in digestiegs were observed in dead mice. However, no
gross pathological change was observed in the soisgving for 14 days. The acute oral LD50 of
the test substance was calculated to be 2000 nbgvléigr male mice and 2800 mg/kg bw for

female mice.

4.2.1.2 Acute toxicity: inhalation

Study 1
reference : Nishibe et al., 1983d exposure : 4 hours (whole body)
type of study : acute inhalation toxicity study concentration : 0and 3.2 mg/L, GMD" (+gsd): 5.8 pm
(actual) (*£2.7)
year of execution ;1981 vehicle ;oair
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route : inhalation guideline : notin accordance with OECD 403
species . rat, SLC:SD acceptability : not acceptable
group size . 10/sex/concentration LCso . nla

! THE AUTHORS OF THE REPORT CALCULATED THE GEOMETRIGEAN DIAMETER (GMD) IN STEAD OF THE MMAD.

The study was performed in accordance with OECdajune 403. One group (5/sex) of Wistar
Crl:WI rats was exposed to an atmosphere contathi@dest material for 4 h at a mean actual
concentration of 3.6 mg/L (maximum attainable exppesoncentration) in a dynamic flow
inhalation apparatus (nose only). The nominal edposoncentration was 80.4 mg/L. The test
substance was administered to the animals in ansexe chamber as a dust generated from
triflumizole. The mean mass aerodynamic diametévi@D) and geometric standard deviation
(GSD) were determined twice. The MMAD was 3.6 ar&.8n respectively and the GSD was 1.9
and 2.0 respectively.

The post-exposure observation period was 14 daysn#s were subjected to daily observations
and weekly determination of body weight. Macroscapiamination was performed after terminal
sacrifice.
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No mortalities occurred. Hunched posture, lethachypmodacryorrhoea (head and/or snout) were
noted among the majority of the animals betweenldagd day 4. Rales in one animal at day 1 and
periorbital alopecia in an other animal were obsdrvetween days 4 and 13. The body weight gain
shown by the animals over the study period wasidersd to be normal. Macroscopic post mortem
examination of the animals did not reveal abnortesili

The acute 4-hour inhalatory LC50 in rats is >3.6Lr(ghaximum attainable exposure
concentration).

4.2.1.3 Acute toxicity: dermal

Study 1
reference : Nishibe et al., 1983c exposure : 24 hours (occlusive)
type of study :acute dermal toxicity study doses : 2000 and 5000mg/kg bw
year of execution ;1982 vehicle : Physiological saline (moistened)
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route : dermal guideline :in accordance with OECD 402
species . rat, SLC:SD acceptability : acceptable
group size . 10/sex/dose LDso : >5000 mg/kg bw

In the OECD Guideline 402 acute dermal toxicitydstwith SLC:SD rats, the test substance
moistened with physiological saline was administecegroups of 10 animals/sex/dose at dose
levels of 2000 and 5000 mg/kg bw/day under occlugiressing for 24 hours. There were no
mortalities. No toxic signs were observed in maks.rincontinence of urine was observed only in
female rats on the 2nd and 3rd days. Body weightsedised in all groups at day 1, but recovered
thereafter. No treatment-related findings were datiepathology. The acute dermal LD50 of the
test substance was found to be > 5000 mg/kg bwnéde and females rats.

4.2.1.4 Acute toxicity: other routes

No data available.

4.2.2 Human information

No data available.

4.2.3 Summary and discussion of acute toxicity

The results of the acute toxicity studies releviantthe classification update are summarized in
Table.10. Only reliable and validated acute toyitésts accepted for risk assessment from Draft
Assessment Reports are shown in this table.

Table 10: Summary table of relevant acute toxicitystudies

Method Results Remarks Reference

Oral toxicity
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OECD 401 LDse: 1057 mg/kg bw Rat, Wistar SLC | Nishibe et al.,
(males) 19834
LDse: 1780 mg/kg bw
(females) Nishibe et al.,
: 1983k°
. Mice, ICR-CRJ
OECD 401 LDse: 2000 mg/kg bw
Dermal toxicity
OECD 402 LRe: > 5000 mg/kg bw Rat, SLC:SD Nishibe et al.,
1983¢
Inhalation toxicity
OECD 403 LCso >3.6 mg/L Rat, Wistar Crl:WI| Nishibe et al.,
Maximal achievable exposure 1983D°
concentration (aerosol)

#As summarized in the DAR, updated addendum of Febrary 2009

4.2.4  Comparison with criteria

CLP

According to the CLP triflumizole should be clagsif as Acute Tox. 4 because theshBf 1057
mg/kg bw in male rats is within the limits, 300 B < 2000 (oral, mg/kg bw).

Based on LD50 > 5000 mg/kg bw/day triflumizole does need to be classified for acute dermal
toxicity.

The acute 4-hour inhalatory LC50 in rats is >3.6Lr{(ghaximum attainable exposure
concentration). Triflumizole does not need to lassified for acute inhalation toxicity, as no
mortalities occurred at the highest achievable entration.

67/548/EEC

According to 67/548/EEC triflumizole should be difi®d as Xn;R22, because the 4gbf 1057
mg/kg bw in male rats is within the limits, 200 B49 < 2000 mg/kg.

Based on LD50 > 5000 mg/kg bw/day triflumizole does$ need to be classified for acute dermal
toxicity.

The acute 4-hour inhalatory LC50 in rats is >3.8l{ghaximum attainable exposure
concentration). Triflumizole does not need to lassified for acute inhalation toxicity, as no
mortalities occurred at the highest achievable entration.

4.2.5 Conclusions on classification and labelling

Table 11 Conclusion on classification for acute tacity

CLP Regulation Directive 67/548/EEC (DSD)

Resulting harmonised Acute Tox. 4 (H302) Xn; R22
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classification (future entry in
Annex VI, CLP Regulation)

RAC evaluation of acute toxicity

Summary of the Dossier submitter’s proposal
The DS gave an overview on toxicokinetic data and summarised the results from
available acute toxicity studies.

According to the CLP criteria triflumizole should be classified for acute oral toxicity
category 4, because the LDsg was 1057 mg/kg bw in male rats (Nishibe et al., 1983a),
which was within the limits of 300 < ATE < 2000 (oral, mg/kg bw).

Based on a dermal LDs; > 5000 mg/kg bw in rats (Nishibe et al., 1983c), triflumizole
does not meet the classification criteria for acute dermal toxicity.

The acute 4-hour inhalatory LCsp in rats was >3.6 mg/L (maximum attainable exposure
concentration; Nishibe et al., 1983d). Triflumizole does not meet the classification criteria
for acute inhalation toxicity, as no mortalities occurred at the highest achievable
concentration.

Comments received during public consultation

Four member states (MS) supported the proposed classification for acute oral toxicity of
triflumizole.

Assessment and comparison with the classification criteria

Comparison with the criteria

Oral

The acute oral toxicity of triflumizole was tested in both rats and mice, according to
OECD TG 401. The acute oral LDsq of triflumizole for male rats was 1057 mg/kg bw and
for female rats 1780 mg/kg bw (Nishibe et al., 1983a). The acute oral LDsq of triflumizole
for male mice was 2000 mg/kg bw and for female mice 2800 mg/kg (Nishibe et al.,
1983b).

Taking into account that the oral LDsg in male and female rats were within the limits of
300 < ATE < 2000 mg/kg, triflumizole should be classified as Acute Tox. 4; H302
according to the CLP criteria.

Dermal

Triflumizole was tested for acute dermal toxicity in rats, in a study performed according
to OECD TG 402, at doses of 2000 and 5000 mg/kg bw (Nishibe et al., 1983c). No
mortalities were observed.

Based on an LDsq >5000 mg/kg bw triflumizole should not be classified for acute dermal
toxicity since the dermal LDsq is above 2000 mg/kg bw, the upper limit for classification
by the dermal route.

Inhalation

In an Addendum to the DAR, it is stated that an acute inhalation toxicity study with
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triflumizole was presented, but this study was not acceptable. Instead a new study was
conducted (Janssen, 2005; in rats, OECD TG 403). In this new, reliable inhalation study
in rats, the highest attainable exposure concentration was 3.6 mg/L/4h (the same as in
Nishibe et al., 1983d) and this concentration did not result in lethality. Based on this
triflumizole does not need to be classified for acute toxicity via the inhalation route.

Overall

Triflumizole does not meet the CLP classification criteria for acute dermal or acute
inhalation toxicity. It does, however, meet the classification criteria for acute oral toxicity
and RAC agreed that triflumizole should be classified as Acute Tox. 4: H302 (Harmful if
swallowed).

4.3 Specific target organ toxicity — single exposure 80T SE)

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

In the available acute toxicity studies accordm@ECD Guidelines 401, 402 and 403 no evidence
of specific target organ toxicity was noted (seeti®a 4.2.1). In the acute neurotoxicity study with
rats, described in Section 4.12.1, no specific oiexic effects of the test substance were observed.

4.3.2 Comparison with criteria

As no evidence of specific target organ toxicitycluding neurotoxicity and respiratory tract
irritation) was observed in the available acutadityx studies, no classification of the substanme f
STOT-SE is warranted in accordance with CLP cateri

4.3.3 Conclusions on classification and labelling

Table 12 Conclusion on classification for Specifitarget organ toxicity — single exposure

CLP Regulation

Resulting harmonised Not classified
classification (future entry in
Annex VI, CLP Regulation)

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

Summary of the Dossier submitter’s proposal

In the available acute toxicity studies conducted according to OECD TG 401, 402 and
403, no evidence of specific target organ toxicity was noted. In the acute neurotoxicity
study with rats, no specific neurotoxic effects of the test substance were observed.

Comments received during public consultation
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No comments were received for this hazard class during public consultation.
Assessment and comparison with the classification criteria
As no evidence of specific target organ toxicity after single exposure was observed

(including neurotoxicity and respiratory tract irritation) in the available acute toxicity
studies, no classification for STOT SE is warranted in accordance with CLP criteria.

4.4 Irritation

4.4.1 Skin irritation

Table 13: Summary table of relevant skin irritation studies

Method Results Remarks Reference
OECD 404, The study was Not irritating to skin Nishibe et al.,
considered acceptable. 1983é&

#As summarized in the DAR, updated addendum of Febrary 2009

4.4.1.1 Non-human information

Study 1
reference : Nishibe et al., 1983e exposure : 24 hours (occlusive)
type of study : skin irritation study doses : 05¢g
year of execution ;1979 vehicle : moistened with water
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route : dermal guideline :in accordance with OECD 404
species :  rabbit, Angola acceptability : acceptable
group size . 6 males Effect . not irritating to skin

The skin irritation study with 6 male Angola ralshitas performed in accordance with OECD 404,
except for the fact that the surface area was4rstead of 6 ¢ In addition to application on

intact skin the test substance was also appliadhtaded skin. 0.5 g of the test substance moistened
with water was applied for 24 hours under occlusimeditions. The erythema and edema scores
were zero in all animals at all observation timenf® The substance was considered not irritating
to skin.

4.4.1.2 Human information

No data available

4.4.1.3 Summary and discussion of skin irritation

Triflumizole is not irritating to skin in a study ianimals. No data on skin irritation due to expesu
of humans to triflumizole were available.



CLH Report For TRIFLUMIZOLE

4.4.1.4 Comparison with criteria

No skin irritation occurs following exposure toffumizole at the limit values for classificationtse
by 67/548/EEC or EC 1272/2008. No data on skirtaition due to exposure of humans to
triflumizole were available.

4.4.1.5 Conclusions on classification and labelling

Triflumizole is considered not irritating to skie@rding to the criteria mentioned in 67/548/EEC
or EC 1272/2008. Triflumizole does not need to lassified for skin irritation.

RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

Triflumizole was not corrosive or irritating to skin in a study conducted according to OECD
TG 404 in Angola rabbits (6 males, dose of 0.5 g, 24 h occlusive exposure, non-GLP;
Nishibe et al., 1983e). No data on skin corrosion/irritation after exposure of humans to
triflumizole were available.

Comments received during public consultation
No comments were received for this hazard class during public consultation.

Assessment and comparison with the classification criteria

No skin oedema or erythema were seen in any of 6 rabbits following exposure to
triflumizole in an OECD TG 404 study (Nishibe et al., 1983e), and therefore, triflumizole
is not considered irritating nor corrosive to skin and therefore does not meet the
classification criteria for skin corrosion/irritation.

4.4.2 Eye irritation

Table 14: Summary table of relevant eye irritationstudies

Method Results Remarks Reference
OECD 405, The study was Not irritating to eyes Nishibe et al.,
considered acceptable. 1983f

#As summarized in the DAR, updated addendum of Febrary 2009

4.4.2.1 Non-human information

Study 1
reference : Nishibe et al., 1983f exposure :single instillation in conjunctival sac
type of study : eye irritation study doses : 0.1 g (ground into fine powder)
year of execution : 1979 vehicle : none
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route :ocular guideline : in accordance with OECD 405 (1987)
species :  rabbit, Japanese white acceptability . acceptable

group size . 9 males Effect : not irritating to eyes
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The study was performed partly in accordance wi#CO 405 (1987). 0.1 g of the test substance
grounded to a fine powder were instilled into ajoontival sac of 9 male Japanese White rabbits.
The treated eyes of 6 rabbits remained unwashethandeated eyes of the three other animals
were flushed for one minute with lukewarm watertgtg 20-30 seconds after application. No
irritation scores 1 hour after application weream@d. The mean cornea, iris and chemosis scores
in the unwashed eyes were 0 at 24, 48 and 72 hRadness of conjunctiva (average score 1.33)
was observed after 24 hours in 5 out of 6 animaisvashed eyes). After 48 hours mild redness of
conjunctiva (score 1) was observed in only 2 angnj@hwashed eyes); all scores were 0 at 72
hours. Based on the results of the study, the anbstwas considered to be not irritating to rabbit
eyes.

4.4.2.2 Human information

No data available.

4.4.2.3 Summary and discussion of eye irritation

Triflumizole is not an eye irritant in a study inimals. No data on eye irritation due to expostre o
humans to triflumizole were available.

4.4.2.4 Comparison with criteria

No eye irritation occurs following exposure to Itrihizole at the limit values for classification set
by 67/548/EEC or EC 1272/2008. No data on eyeatioh due to exposure of humans to
triflumizole were available.

4.4.2.5 Conclusions on classification and labelling

Triflumizole does not need to be classified for ayigation according to 67/548/EEC or EC
1272/2008.

RAC evaluation of eye corrosion/irritation

Summary of the Dossier submitter’s proposal

Triflumizole was not irritating to eyes in a study conducted according to OECD TG 405 in
Japanese white rabbits (9 males, dose of 0.1 g, single instillation in conjunctival sac, non-
GLP; Nishibe et al., 1983f). No human data on eye damage/irritation after triflumizole
exposure were available.

Comments received during public consultation

No comments were received for this hazard class during public consultation.

Assessment and comparison with the classification criteria
No human data on eye damage/irritation after triflumizole exposure were available.
In a rabbit study (Nishibe et al., 1983f), the mean cornea, iris and chemosis scores in the

unwashed eyes of 6 rabbits in a study performed in accordance with OECD TG 405 were
0 at 24, 48 and 72 hours. Redness of the conjunctiva (average score 1.33) was observed
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after 24 h in 5 out of 6 animals (unwashed eyes). After 48 hours, mild redness of the
conjunctiva (score 1) was observed in only 2 animals (unwashed eyes); all scores were 0
at 72 hours.

Since scores for inflammatory changes in the eyes of rabbits were below the scores
defined in the CLP classification criteria, the substance is considered to be not irritating to
rabbit eyes and does not meet the classification criteria for serious eye damage/eye
irritation.

4.4.3 Respiratory tract irritation

4.4.3.1 Non-human information

In the available acute inhalation toxicity study, signs of respiratory tract irritation were noted
(see Section 4.2.1)

4.4.3.2 Human information

The results of its yearly health examination of peesonnel involved in the production of
triflumizole at the Takaoka plant (Japan) in thegeeMay 1996 to May 2002, performed as a
consequence of the Japanese “Occupational Safétealth Law” (Takami, 2002) , revealed no
adverse health effects attributable to chemicabsxpe. Commercial production of triflumizole
started in 1985 at this plant. The health examamatonsisted of physical examination,
haematology, urinalysis and blood chemistry. Inigaid Takami (2002) reported that in the period
covered no events of acute poisoning by exposwreskin and/or eye irritation were observed.

4.4.3.3 Summary and discussion of respiratory tract irritation

No signs of respiratory tract irritation were noteiher in experimental animals in the acute
inhalation toxicity studies, or in humans emplogedhe plant manufacturing triflumizole.

4.4.3.4 Comparison with criteria

Based on the lack of respiratory tract irritatiogns in the available studies, classification o th
substance is not warranted according to 67/548/EEC.

4.4.3.5 Conclusions on classification and labelling

Table 15 Conclusion on classification for Specifitarget organ toxicity — single exposure

Directive 67/548/EEC (DSD)

Resulting harmonised Not classified
classification (future entry in
Annex VI, CLP Regulation)
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RAC evaluation of respiratory tract irritation

Summary of the Dossier submitter’s proposal

There were no signs of acute inhalation toxicity seen in the OECD TG 403 study in rats
(Nishibe et al., 1983d). There were no complaints of respiratory tract irritation from
humans employed at a plant manufacturing triflumizole (Takami, 2002).

Comments received during public consultation

No comments were received for this hazard class during public consultation.
Assessment and comparison with the classification criteria

Based on the lack of respiratory tract irritation signs in the new, reliable study by Janssen

(2005; OECD TG 403; Addendum to DAR), classification for respiratory track irritation of
triflumizole is not warranted.

4.5 Corrosivity

Table 16: Summary table of relevant corrosivity sidies

Method Results Remarks Reference
OECD 404, The study was Negative Nishibe et al.,
considered acceptable. 1983é&

#As summarized in the DAR, updated addendum of Febrary 2009

4.5.1 Non-human information

In studies in animals no skin corrosion was obsfter exposure to triflumizole. See 4.4.1.1 for
the study summary.

4.5.2 Human information

No data available.

4.5.3 Summary and discussion of corrosivity

There are no indications that triflumizole has osive properties.

4.5.4 Comparison with criteria

There are no indications that triflumizole has osive properties.

4.5.5 Conclusions on classification and labelling

It is not necessary to classify triflumizole formusive effects according to 67/548/EEC or EC 12008.
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4.6 Sensitisation

4.6.1 Skin sensitisation

Table 17: Summary table of relevant skin sensitigeon studies

Method Results Remarks Reference
OECD 406, The study is Sensitising to skin Maximisation test  Nishibelet a
considered acceptable. 1983§

#As summarized in the DAR, updated addendum of Febrary 2009

4.6.1.1 Non-human information

Study 1
reference : Nishibe et al., 1983¢g exposure : intradermal and topical induction,
topical challenge (occlusive, 48h)
type of study ;. skin sensitisation study doses : 10% w/v intradermal induction; 25%
(Maximisation test) (w/w)% in vaseline topical induction
and 25% w/w challenge
year of execution ;1980 vehicle :olive oil (intradermal) and vaseline
(topical induction)
test substance : NF-114, lot no. YS-0155, purity GLP statement : no
98.2%, white crystal
route : dermal guideline : in accordance with OECD 406
species : guinea pig, Hartley acceptability : acceptable
group size ;12 controls, 12 test animals Effect . sensitising to skin

(females only)

A skin sensitization study was performed in accoogavith OECD 406 (maximization test). The
following doses were used: 10% w/v in olive oil fotradermal induction; 25% (w/w)% in vaseline
for topical induction and 25% w/w challenge. Groop42 female Hartley guinea pigs (one test
and one control group) were used. The challengesxe was 48 hours under occlusive
conditions. No information was provided with regésdhe study on which the dose selection was
based. One week after the injections the skin wetsgated with 10% sodium lauryl sulphate (SLS)
in white vaseline 24 hours before the topical aggtion.

Triflumizole is sensitising to the skin of guineigpin a Maximisation study. Following challenge
with 25% w/w, dermal responses were observed ihtBeol2 test animals. Control animals showed
no skin reactions.

4.6.1.2 Human information

No data available.

4.6.1.3 Summary and discussion of skin sensitisation
Triflumizole was sensitising in the Guinea pig nmaigation test. Eight out of 12 animals showed a
dermal response after challenged versus none icotteols.

4.6.1.4 Comparison with criteria

CLP
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In the CLP Regulation, a substance should be éledshs a skin sensitiser (category 1B, H317)
when a positive response in a GPMT test>®1% of the animals at >1% intradermal induction
dose 0r>30% to <60% of the animals at >0.1%<b% intradermal induction dose) is observed.
This criterion is fulfilled (66% positive at 10%duaction dose). Subcategory 1A is required when
30% of the animals react positive at <0.1% intraggrinduction dose, or 60% of the animals
react positive at <0.1% t0l% intradermal induction dose. However, as no mftdron is available
after intradermal induction a&t1%, it cannot be fully excluded that triflumizolelnot require
subclassification in 1A. This could be considereaddata not sufficient for sub-categorisation as in
paragraph 3.4.2.2.1.1 of CLP and therefore catedowithout subclassification is proposed for
triflumizole.

67/548/EEC

According to 67/548/EEC triflumizole should be déied as Xi;R43 (May cause sensitisation by
skin contact), because of a positive Maximisat&st ais more than 30% of the animals reacted. No
SCL is required.

4.6.1.5 Conclusions on classification and labelling

Table 18 Conclusion on classification for sensitgion
CLP Regulation Directive 67/548/EEC (DSD)
Resulting harmonised Skin sens. 1 (H317) Xi; R43

classification (future entry in
Annex VI, CLP Regulation)

RAC evaluation of skin sensitisation

Summary of the Dossier submitter’s proposal

Based on a positive Guinea Pig Maximisation Test (GPMT), the DS proposed to classify
triflumizole as Skin Sens. 1: H317.

Comments received during public consultation
Four MS supported the proposed classification of triflumizole for skin sensitisation.
Assessment and comparison with the classification criteria

In the skin sensitization study (Nishibe et al., 1983g) performed in accordance with OECD
TG 406 (GPMT), dermal responses were observed in 8 out of the 12 test animals (66.6%)
after a challenge with 25% (w/w) triflumizole. Control animals showed no skin reactions.
The intradermal induction concentration was 10%, and the topical induction
concentration was 25%.

According to the CLP Regulation, a substance should be classified as a skin sensitizer in
category 1B (H317) when in a GPMT test =230% of the animals respond at >1%
intradermal induction dose. This criterion is fulfilled for triflumizole (66% positive at 10%
induction dose).
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To fulfil the category 1A criteria, = 30% of the animals should have a positive reaction at
a <0.1% intradermal induction dose, or = 60% of the animals at a <0.1% to <1%
intradermal induction dose. Taking into account that no information is available on
frequency of dermal responses after intradermal induction by triflumizole at <1%, it
cannot be excluded that triflumizole would require sub-categorisation in category 1A. As
proposed by the DS it could be considered that the available data is not sufficient for sub-
categorisation (as stipulated in Annex I, 3.4.2.2.1.1, CLP) and therefore category 1
without subcatergorisation is proposed for triflumizole.

Taking into account the above data and considerations, RAC is of the opinion that
triflumizole should be classified as Skin Sens. 1; H317 (May cause an allergic skin
reaction).

4.6.2 Respiratory sensitisation

Table 19: Summary table of relevant respiratory sesitisation studies
Method Results Remarks Reference
No data DAR

4.6.2.1 Non-human information

No data that indicate that triflumizole cause resipry sensitization in animals were found.

4.6.2.2 Human information

No data that indicate that triflumizole cause repry sensitization in humans were found.

4.6.2.3 Summary and discussion of respiratory sensitisation

There is no indication that triflumizole cause fespry sensitization.

4.6.2.4 Comparison with criteria

There is no indication that triflumizole cause fespry sensitization.

4.6.2.5 Conclusions on classification and labelling

It is not necessary to classify triflumizole fosperatory sensitization according to EC 1272/2008 67/548

based on insufficient data.




CLH Report For TRIFLUMIZOLE

RAC evaluation of respiratory sensitisation

Summary of the Dossier submitter’s proposal

There is no indication that triflumizole causes respiratory sensitization.
Comments received during public consultation

No comments were received for this hazard class during public consultation.

Assessment and comparison with the classification criteria

Based on the lack of respiratory sensitisation data, classification of the substance is not

warranted.
4.7 Repeated dose toxicity
Table 20: Summary table of relevant repeated dodexicity studies
Method Results Remarks Reference
28-days oral study in rat| NOAEL is 2.3 mg/kg | increased ovary weights Nishibe et
bw/day al., 19804
28-days oral study in NOAEL is 40 mg/kg | reduced spleen weight, Nishibe et
mouse bw/day increased liver and heart al., 19808
weights, reduction in body weight
gain
21-days dermal study in | NOAEL is 100 mg/kg | liver and blood effects Goldenthal,
rat bw/day 19802
90-days oral study in rat| NOAEL is 15 mg/kg| decreased body weight Nishibe et
bw/day combined with increased food al., 1980¢&
consumption, liver effects,
increased kidney weights,
decreased plasma cholinesterase
activity
90-days oral study in NOAEL is 33 mg/kg | decreased body weight combined Nishibe et
mouse bw/day with increased food consumption,| a|., 19804
liver effects
1-year oral study indog | NOAEL is 9 mg/kg | decreased PCV, Hb and RBC and Chesterma
bw/day increase in liver weight n. 1984

#As summarized in the DAR, updated addendum of Febrary 2009

4.7.1

Non-human information

4.7.1.1 Repeated dose toxicity: oral

Study 1
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reference : Nishibe et al., 1980a exposure : 28 days, diet
type of study . 28-day oral toxicity study dose : 0,20, 200, 2000 ppm*
year of execution ;1979 vehicle . acetone
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route : oral guideline :in accordance with OECD 407
species . rat, SD acceptability : acceptable
group size 10/sex/dose NOAEL 20 ppm (2.3 mg/kg bw/d)

1 EqualtoO0, 2.3, 22, and 265 mg/kg bw/d for maled 0, 2.3, 22, and 309 mg/kg bw/d for females.

A 28-day oral toxicity study with Sprague-Dawleysravas performed partly in accordance with
OECD 407. Groups of 10 animals/sex/dose receivedest substance in diet at dose levels of O,
20, 200 and 2000 ppm daily for 28 days, equal @.8,22, and 265 mg/kg bw/day for males and 0,
2.3, 22, and 309 mg/kg bw/day for females. Acetoas used as a vehicle. Deviations from the
guideline were that haematological parameters wehgdetermined in five instead of 10
animals/sex/dose and that blood clotting poteaina creatinine were not determined. Further,
sensory stimuli tests and functional observatioasamot conducted. However, these deviations are
not considered to have influenced the conclusidniseostudy. Blood for the blood chemistry tests
was sampled after overnight fasting. Plasma chsil@rase activity was measured using the DTNB
method with S-butyrylthiocholine iodide as subsrat

Oral exposure of rats at concentrations of 2000 figprd8 days resulted in significantly

lower body weight gain, increased food consumpé#iod, consequently, decreased food efficiency.
Compared to control animals, the reduction in badjght gain was 9 and 21% for males and
females, respectively. Increased absolute andveliwer weight was observed in both sexes,
which correlated with the macroscopic and microgc@ipdings of macula and fatty
metamorphosis in the liver. Changes in severakepistand enzymes associated with liver function
were also observed in this dose group. The incdefse consumption and decreased body weight
gain may indicate an increased catabolism, which Inaae caused the increased levels of
cholesterol, total protein, and albumin. Relativagits of the adrenals and gonads were
significantly increased in females, while plasmalttesterase activity was decreased with 33%.
The significance of effects on adrenal weight wasctuded not to be considered toxicologically
relevant. The increase in relative weight of thares was dose-dependent (10 and 21% of the
control values at 200 and 2000 ppm, respectivaly, could not solely be explained by the
reduction in body weight.

At the lower dose levels, changes in clinical chetrgi(at 200 and 2000 ppm) and weights of the
liver (at 200 ppm) were observed as well. Howesasrdifferences from the controls were either
nonsignificant or smaller than 10%, these changa®e wot considered to be toxicologically
relevant.

In conclusion, based on the increased relativeyowaight, the NOAEL was set at 20 ppm, which
was equal to 2.3 mg/kg bw/day.

Results of the 28-day oral study in rats

Dose
(ppm) 0 20 200 2000 dr
m f m f m f m f
Mortality none
Clinical signs no treatment-related findings
Body weight d (5%) d (9%)
Body weight gain dc (9%) dc
(21%)
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Dose
(ppm)

20

200

2000

dr

Food consumption
Water consumption
Haematology

Clinical chemistry
- cholesterol

- total protein
- albumin

- cholinesterase

Urinalysis

Organ weights
- liver

- adrenals

- ovaries

Pathology

macroscopy
Liver

- greyish macula

microscopy
Liver
- fatty metamorphosis

no treatment-related findings

no treatment-related findings

ic (4%)

ic (7%)

ic (5%)
ic (6%)

no treatment-related findings

ic" (8%)

ic
(10%)

ic
(12%)
ic (7%)

(10%)

ic* (26,
33%)

++

ic
(12%)
ic (9%)
ic (8%)

dc
(33%)

ic™ (16, f
27%)

r

++

33

dr dose related

dclic

dfi

alr

absolute/relative organ weight

+ present in one/a few animals

++

present in most/all animals

statistically significantly decreased/incrisompared to the controls

Microscopic observations in the liver (Nishibe, 088

decreased/increased, but not statisticallyiiegmtly compared to the controls

I

| 20

| 200

| 2000

males

Focal necrosis

0 (0.0; 0.0)

0 (0.0

; 0.0)

1 (1.00)0

1 (1.0; 10.0)

Fatty metamorphosis

0 (0.0; 0.0)

0 (0.0; 0.0)

0:(0.0)

10 (1.7; 100.0)

females

Fatty metamorphosis |

1 (1.0; 10.0) |

1 (2.0; 10.0) |

1.0;(10.0)

| 10(1.9; 100.0

(): mean grade and percent

Study 2

reference

type of study
year of execution
test substance

Nishibe et al., 1980b

28-day oral toxicity study

1979

NF-114, lot no. YS-200, purity

98.7%, white crystal

exposure
dose
vehicle

GLP statement

28 days, diet

0, 20, 200, 2000 ppm*

acetone

no

route oral guideline in accordance with OECD 407
species mouse, ICR acceptability acceptable
group size . 10/sex/dose NOAEL 200 ppm (40 mg/kg bw/d)

' Equalto 0, 3.8, 40, ai

nd 397 mg/kg bw/d for males and 0, 4.8, 52, and 552 mg/kg bw/

d for females.
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In a 28-day study with ICR mice, groups of 10 nsea/dose received the test substance at dose
levels 0, 20, 200 and 2000 ppm in diet daily forda§s. Acetone was used as a vehicle. The
average daily consumed doses were equal to 043,.&nd 397 mg/kg bw/d for males and 0, 4.8,
52, and 552 mg/kg bw/d for females. The study weafopmed mostly in accordance with OECD
407. Deviations from the guideline were that ha@hogical parameters were only determined in
five instead of ten animals/sex/dose. Further, didotting potential and creatinine were not
determined. No plasma cholinesterase activity waasured.

Exposure to 20, 200, and 2000 ppm resulted in e-delated decrease in body weight gain in both
sexes, which was only statistically significanfte@males at the highest dose. At the highest dose
level, absolute and relative weights were decrefmdthe spleen (males), increased for the liver
(both sexes), and heart (males). The change inWweght was associated with the microscopic
finding of the swelling of the livers of all malesthe highest dose group. At 200 and 2000 ppm,
the absolute and relative weights of the adrerfdismales were decreased by 15% or more of the
control values. The significance of effects on adteveight was concluded to be not
toxicologically relevant.

Based on the reduced spleen weight, the increasgghis of liver and heart and the statistically
significant reduction in body weight gain at thexnleigher dose, the NOAEL for NF-114 to mice is
set at 200 ppm, which was equal to 40 mg/kg bw/day.

Results of the 28-day oral study in mice

Dose
(ppm) 0 20 200 2000 dr
m f m f m f m f
Mortality none
Clinical signs no treatment-related findings
Body weight gain d d d d d dc m-+f
(5%) (17%) (10%) (22%) (16%) (25%)
Food consumption no treatment-related findings
Haematology no treatment-related findings
Clinical chemistry no treatment-related findings
Organ weights
- spleen dc®
(22,
18%)
- liver ic® ic*
(28, (24,
35%) 26%)
- heart ic®
(20,
26%)
adrenals® dc® dc®
(18 a7,
15%) 16%)
Pathology
Macroscopy no treatment-related findings
microscopy
Liver
- swelling 10/10
dr dose related

dclic statistically significantly decreased/increisompared to the controls
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dfi decreased/increased, but not statisticallyiiegmtly compared to the controls
alr absolute/relative organ weight

! mean of relative increase of right and left adkeoraly increase of left adrenal reached stati8ignificance

Study 3
reference : Nishibe et al., 1980c exposure : 90 days, in diet
type of study : 90-day oral toxicity study doses : 0, 20, 200, 2000 ppm*
year of execution ;1979 vehicle . acetone
test substance : NF-114, lot no. YS-200, purity GLP statement : no
98.7%, white crystal
route ;. oral guideline . partly in accordance with OECD 408
species :  rat, Charles River SD acceptability : acceptable

group size 20/sex/dose NOAEL 200 ppm (15 mg/kg bw/d)
' Equalto 1.4, 15, and 177 mg/kg bw/d for males and 1.8, 17, and 218 mg/kg bw/d for females.

In the 90-day oral toxicity study with rats, perfeed partly in accordance with OECD Guideline
408, groups of Sprague-Dawley rats received thestdsstance at dose levels 0, 20, 200 and 2000
ppm (equal to 1.4, 15, and 177 mg/kg bw/d for male$1.8, 17, and 218 mg/kg bw/d for females)
in diet for 90 days. Acetone was used as a vetlimeiations from the guideline were that the
animals were checked for morbidity and mortalitg@imstead of twice a day and that no sensory
stimuli tests and ophthalmological and functionagervations were included. Further, blood
clotting potential, urea, and creatinine were regedmined and histopathological examinations of
the spinal cord, aorta, female mammary gland, amigbiperal nerve were not performed.

An additional group of 10 animals/sex was usechfmmatology and blood chemistry tests at the
start of the dosing period. At the end of the sfuadlyanimals in the test were subjected to
haematology and blood chemistry tests. Blood ferlttood chemistry tests was sampled after
overnight fasting. Plasma cholinesterase activiyg wieasured using the DTNB method with S-
utyrylthiocholine iodide as substrate.

Oral exposure at a concentration of 2000 ppm fowé8ks resulted in a significantly lower body
weight gain of females and an increased food coptiomin both sexes, mainly in the first weeks
of the study. This may indicate a rise in catalmo)iszhich may explain the increased concentrations
of BUN, cholesterol, total protein, and albumin @h®d at the highest dose level. Further, female
red blood cell parameters and plasma cholinestacsaty were affected. Kidney weights were
increased in both sexes and a dose dependencywas for absolute and relative kidney weight in
males. Decreased adrenal weights were found insnaihel decreased thymus and increased spleen
weights for females. The significance of effectsadnenal weight was concluded not to be
toxicologically relevant. Absolute and relative giets of the liver were increased in both sexes,
which correlated with the microscopic finding oftfametamorphosis in the livers of all animals in
this dose group. Increased liver weights were s¢sm in males of the 20 and 200 ppm groups, as
well as increased kidney weights at 200 ppm. Tselale increases may to a considerable extent
be explained by the higher body weights (ca. 5%h&se dose groups as compared to controls. The
relative increases were low (<10%) and no changeslating parameters were present. Therefore,
these deviations are not considered to be toxiocddly relevant.

Based on the decreased body weight gain combinidnareased food consumption, the liver and
kidney enlargement, and fatty metamorphosis ancedsed cholinesterase activity at 2000 ppm,
the NOAEL was set at 200 ppm, which was equal tanfyikg bw/day.

Results of the 90-day oral study in rats

Dose
(ppm) 0 20 200 2000 dr

Mortality none
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Dose
(ppm) 0 20 200 2000 dr
m f m f m f m f
Clinical signs no treatment-related findings
Body weight gain
-week 1 -3 dc dc
-week 4 - 13 dc
Food consumption
-week 1-4 ic ic
-week 7 - 10 ic
Water consumption no treatment-related findings
Haematology
- RBC dc
- Hb dc
- MCHC dc
- MCV ic
Clinical chemistry
- BUN ic
- cholesterol ic
- total protein ic
- albumin ic
- ChE dc
Urinalysis no treatment-related findings
Organ weights
- liver ic? ic® (11, ic® ic®
(12%) 7%) (27, (18,
31%)  29%)
- kidney ic® (9%), ic® ic® m
i' (4%) (14, (8,
17%)  18%)
- adrenals dc®
(15,
12%)
- thymus dc®
- spleen ic’
Pathology
macroscopy no treatment-related findings
microscopy
Liver
- fatty metamorphosis + ++ ++
dr dose related
dclic statistically significantly decreased/increi€ompared to the controls
dfi decreased/increased, but not statisticallyiiegmtly compared to the controls
alr absolute/relative organ weight
+ present in one/a few animals
++ present in most/all animals
Study 4
reference : Nishibe etal., 1980d exposure 90 days, in diet
type of study : 90-day oral toxicity study doses 0, 20, 200, 2000 ppm*
year of execution : 1979 vehicle acetone
test substance : NF-114, lot no. YS-200, purity GLP statement no
98.7%, white crystal
route : oral guideline partly in accordance with OECD 408
species : mouse, Charles River ICR acceptability acceptable
group size 20/sex/dose NOAEL 200 ppm (33 mg/kg bw/d)

' Equalto0, 3.2, 33, and 381 mg/kg bw/d for males and 0, 4.2, 43, and 466 mg/kg

bw/d for females.
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In the 90-day study with mice, groups of ICR mi2é/6ex/dose) received the test substance in diet
at dose levels of 0, 20, 200 and 2000 ppm (equ@| 82, 33, and 381 mg/kg bw/d for males and O,
4.2, 43, and 466 mg/kg bw/d for females) for 90sd@cetone was used as a vehicle. The study
was performed partly in accordance with OECD 408viBtions from the guideline were that the
animals were checked for morbidity and mortalitg@imstead of twice a day and that no sensory
stimuli tests and ophthalmologic and functionaleylations were included. Further, blood clotting
potential, urea, and creatinine were not determamathistopathological examinations of the spinal
cord, aorta, female mammary gland, and periphemnalenwere not performed.

An additional group of 10 animals/sex was usecht@matology and blood chemistry tests at the
start of the dosing period. No plasma cholineseeeasivity was measured.

A reduction of body weight gain and a slight inaeaf food consumption was found in both sexes
of the highest dose group. Hb (males) and MCHCl¢eflmth sexes) were significantly decreased
as well. Increased levels of potassium were medsareoth sexes. In combination with the
increase in relative kidney weight and ketone b®theurine of females, this may be indicative of
kidney failure. Relative adrenal weights were afsweased in females. Absolute and relative liver
weights were increased in both sexes, which cooreggd with the microscopic finding of swelling
of cytoplasm in the central zone of all male livat2000 ppm.

At 200 ppm, liver weights of males (absolute arldtree weight) and liver, adrenal, and kidney
weights of females (relative weight) were increaaed Hb levels of males were significantly
decreased. Relative liver and adrenal weight wes @décreased in females at 20 ppm.

The changes in liver weight at mid and low dosenateconsidered toxicologically relevant as the
increases in relation to controls were less th&.I0he changes in blood parameters at mid and
high dose are also considered to be toxicologicalyevant, as the relative changes are small, and
the decrease in HB level is not more severe at thagle. The significance of effects on adrenal
weight was concluded to be not toxicologically velet.

In conclusion, based on the combination of deciasey weight gain and increased food
consumption, and effects on the liver at 2000 méfk¢day, the NOAEL was set at 200 ppm,
which was equal to 33 mg/kg bw/day.

Results of the oral 90-day study in mice

Dose

(ppm) 0 20 200 2000 dr
m f m f m f m f

Mortality none

Clinical signs no treatment-related findings

Body weight gain dc d

(27%) (15%)

Food consumption

- week 1-4 ic (10%) i
(<10%)

- week 5-13 i i

(<10%) (<10%)
Haematology
- Hb dc dc

(6%) (5%)

- MCHC dc dc

(4%) (6%)

Clinical chemistry
- potassium ic ic
(12%) (17%)

Urinalysis
- presence of ketone
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Dose
(ppm) 0 20 200 dr
m f m f m f m f
bodies, score 2/3+ 4/10
Organ weights
- liver ic’ ic™ ic’ ic™ ic™
(7%) | (8, (9%) (19, (20,
9%) 29% 32%)
- kidney ic’ ic’
(11%) (8%)
- adrenal ic’ ic’ ic'
(19%) (20%) (21%)
Pathology
macroscopy no treatment-related findings
microscopy
Liver
- swelling of cytoplasm
in central zone 20/20
dr dose related
dclic statistically significantly decreased/incredgompared to the controls
dfi decreased/increased, but not statisticallyiiggmtly compared to the controls
a absolute organ weight, relative organ weightewet indicated
Study 5
reference Virgo et al, 1984 exposure 104 weeks, in diet
type of study combined toxicity/carcinogenicity ~ doses 0, 100, 400, 1600 ppm*
study
year of execution 1981-1983 vehicle None
test substance NF-114, lot no. TK-1116, purity GLP statement No (study performed before GLP
98.6%, brown, crystalline powder existed)
route oral guideline Mainly in accordance with OECD 453
species Rat, CD acceptability acceptable
group size 70/sex/dose (and 10/sex/dose for LOAEL 100 ppm (3.5 mg/kg bw/d)

interim Kkills)

T

Equal to 0, 3.5, 14, 59 mg/kg bw/d for males and 0, 4.5, 18, 77 mg/kg bw/d for females

A combined chronic toxicity/carcinogenicity studyrats exposed through the diet to 100, 400 or
1600 ppm triflumizolewas further evaluated in the addendum to the DAgbrary 2009) with the
following conclusions:
The survival of the animals was about 80% up tonb8ths. At 24 months, the mortality of the
male rats of the carcinogenicity study was in aies within the background range (52 — 75%
mortality) of the historical controls for the stmaof rats in the laboratory where the study was
performed, except for the male high dose group revheortality was lower. Mortality of females,
however, tended to be at or below the lower enth@historical-control range (38.6 — 61.7), with
the exception of the 100 ppm group, where mortalig unexpectedly high.

The main target organ was the liver. The relativerlweight was increased in both the highest dose

groups and males administered 400 ppm. Femaleshadened 400 or 1600 ppm had more
macroscopic liver lesions than females in the @drgroup. Microscopically, the number of
observed effects increased with increasing dosgsvane more prominent in females than in males
(see below). The incidence of diffuse hepatocwttyfvacuolation indicated that the liver damage
increases with time. At 104 weeks, the severitg alsreased by dose.

Centriacinar, periacinar and midzonal vacuolati@s &lso observed, but without a clear dose
related pattern. The effects were reflected inlitree enzyme levels, notably an increase in ALAT
in males in the highest dose group. In the absehadditional adverse effects, the periacinar
hepatocytic hypertrophy observed in females give® dpm would not be considered to be
toxicologically relevant. However, the incidencefa¢al inflammation and necrosis was increased
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at doses 100 ppm in females (both at 54 and 104 weeks)asds> 400 ppm in males (after 104
weeks) (no statistical analysis performed). Thisnseffect that warrants classification.

Incidence of microscopic liver effects in the takigart of the study, rats killed after 54 weeks
(n=10/sex/dose)

Dose
(ppm) 0 100 400 1600

Centriacinar fatty 0 0 0 4 4 1 6
vacuolation
hepatocytes
Diffuse fatty 0 0 1 0 3 2 4 3
vacuolation
hepatocytes
Periacinar 0 0 0 1 0 2 1 9
hepatocytic
hypertrophy
Focal inflammation 8 4 6 10 9 10 10 9
and necrosis
Basophyllic foci
Eosinophyllic foci
Hyaline
degeneration/fibrosis
bile duct

N O N
or L
ohrN
N
N RN
cow
= wo
N O R

Incidence of microscopic liver effects in the caaogenicity part of the study, rats killed after 104
weeks plus rats killed or dying during treatment{®&/sex/dose, except for male control group
(n=69))

Dose
(ppm) 0 100 400 1600

m f m f m f m f

Centriacinar fatty 14 (4) 16 (6) 2(1) 33 (16) 11 (2) 17 (16) 16 (8) 11 (8)
vacuolation
hepatocytes
Diffuse fatty 10 (0) 13 (0) 15 (0) 15 (1) 26 (0) 43 (12) 35(3) 55 (33)
vacuolation
hepatocytes
Periacinar 0 0 5 18 10 13 17 28
hepatocytic
hypertrophy
Focal inflammation 13 19 12 29 24 31 24 35
and necrosis
Basophyllic foci 4 9 1 12 3 23 9 32
Eosinophyllic foci 6 4 13 3 16 8 15 26
Hyaline 39 19 31 24 28 32 32 33
degeneration/fibrosis
bile duct

( ): moderate to marked

Chronic oral administration of NF-114 to rats gisovoked neurotoxic effects. A dose of 1600
ppm caused an increased number of convulsive eggs@iblent jerking movements, ataxia,
tremors) in comparison to the control groups. feondles in the highest dose group the increased
incidence reached statistical significance. Thevatsions tended to start earlier with increasing
dose, in males as well as in females, indicatiey tire probably treatment-related.

Remarkable is the high incidence of convulsionth@male control group. The notifier submitted
historical control data on convulsive episodes. fiis&orical control data are from the laboratory
where this study has been conducted. The backgrdatadare from a relevant period and are
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acceptable. It is concluded that the incidenceooialsive episodes among controls and animals
receiving 100 or 400 ppm was consistent with tepbrted in a range of similar studies and only at
the highest dietary concentration (1600 ppm) tleedence was above the background range,
particularly in females.

Further indications of neurotoxic effects were tbguced levels of brain butyrylcholinesterase at
week 54 in all the female dose groups and the fgldst male dose groups. However, the
decreases were not dose-related and were not ¢wt204 weeks. After one year of exposure,
brain butyrylcholinesterase values in most grogpsitfol and exposed) were ca. 2 times higher
than the values after two years of exposure. Apyigréhe temporal variation is larger than any
treatment-related effect. No consistent decreapéasma or erythrocyte cholinesterase activity was
observed, nor a decrease in brain acetylcholiresteBased on the current knowledge on brain
butyrylcholinesterase activity (see above) andatbeence of a dose-response, the decrease in brain
butyrylcholinesterase activity is considered naidologically relevant.

In conclusion, the NOAEL is set at 100 ppm (3.5 kgddw/d) based on effects on the liver.

Study 6
reference :  Yamagata etal., 1984 exposure : 104 weeks, in diet
type of study :  combined toxicity/carcinogenicity ~ doses : 0,100, 400, 1600 ppm"
study
year of execution :1981-1983 vehicle : None
test substance : NF-114, lot no. TK-116, purity GLP statement : Yes
98.6%, light yellow solid
route : Oral guideline : Mainly in accordance with OECD 453
species . Mouse, SPF, B6C3F; acceptability . acceptable
group size . 50/sex/dose (and 10/sex/dose for NOAEL ;100 ppm (16 mg/kg bw/d)

3 interim kills)
T Equal to 16, 67, 296 mg/kg bw/d for males and 22, 88, 362 mg/kg bw/d for females.

Mice were exposed through the diet to 100, 4006801ppm triflumizole. Chronic oral

administration of NF-114 to mice at doses of 40h@nd above caused primarily liver effects. The
absolute and/or relative liver weight was increaseghimals in the mid-and highest dose groups.
An increased number of animals in the highest dosep, compared to the control group, had
macroscopic liver effects. These effects were sésmn to a lesser degree in males and/or females in
the 400 ppm group. Effects on liver enzymes wesepled as increased levels of GOT and GPT in
males administered 1600 ppm. The non-neoplasticrssvere also found primarily in the liver,
where several effects increased dose-related imittieand high dose groups. A decrease in body
weight gain was noted in the highest dose groupates (significant) and females (not significant).
The increase in liver fatty metamorphosis obsemeadales administered 100 ppm is not
considered to be a toxicologically relevant effattabsence of additional liver effects. The
decreases in the number of WBC in males of all dpsaps do not show a consistent pattern across
time or dose groups. In absence of effects on lyipbrgans, its toxicological significance is not
clear. As neither its relation to treatment notatsicological significance clear, the reduction in
number of WBC observed in this study is not congdeelevant. In conclusion, the NOAEL was

set at 100 ppm (16 mg/kg bw/day).

Results combined toxicity/carcinogenicity studymice

Dose
(ppm) 0 100 400 1600 dr
m f m f m f m f
Mortality 8/50 4/50 4/50 5/50 11/50 7/50 2/50 8/50
Clinical signs No treatment-related effects
Body weight gain dc d
(44%) (10%)
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Dose
(ppm) 100 400 1600 dr
m f m f m f m f
Food consumption No treatment-related effects
Ophthalmoscopy not performed
Haematology
-WBC (wk 26) dc dc
(44%) (44%)
-WBC (wk 52) dc dc dc
(33%) (57%) (47%)
-WBC (wk 78) d dc d
(44%) (63%) (44%)
-WBC (wk 104) dc dc d
(60%) (44%) (40%)
Clinical chemistry
-inorganic phosphate ic ic
(25%)" (26%)°
-GOT ic
(116%)*
-GPT ic
(400%)°
Urinalysis no treatment-related effects
Organ weights
-liver (wk 26) ic’ ic? ic®’ ic®’
(14%) (13%) (38, (40,
59%) 40%)
-liver (wk 52) ic' ic? ic®’ ic®’
(11%) (9%) (41, (33,
61%) 39%)
-liver (wk 78) ic®’ ic®’
(33, (32,
46%) 46%)
-liver (wk 104) ic®’
(39,
69%
-kidneys (all) ic’
(19%)°
Pathology
Macroscopy
-liver enlargement + + + +
-liver, white zone + + +
-liver nodule + +
microscopy
neoplastic lesions no treatment-related effects
microscopy
non-neoplastic lesions
Liver
-hepatic nodule 8/60 5/60 15/60  7/60 12/60 9/60 20/60 17/60 f
-fatty metamorphosis 11/50 17/50 20/50 17/50 30/50 24/50 m,f
-granulomatous
inflammation + + m
-cytological alterations + ++
-pigmentation + ++ f
-necrosis + ++ + m
Kidneys
-regenerating
epithelium + + +
Spleen
-pigmentation ++
dr dose related
dclic statistically significantly decreased/increased compared to the controls
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dfi decreased/increased, but not statistically significantly compared to the controls
a,r absolute organ weight, relative organ weight

+ a few more affected than in control group

Ir+ many more affected than in control group

significant in week 26 and 78; % increase is averaged
% increase of 4 weeks is averaged
significant in week 26, 78, and 104; % increase is averaged

2
3

Study 7
reference :  Chesterman, 1984 exposure : 52 weeks, in diet
type of study : l-year oral toxicity study doses : 0,100, 300, and 1000 ppm*
year of execution :1982-1983 vehicle : none
test substance : NF-114, batch no. TK-1114, purity GLP statement :yes
98.7%, brown crystalline powder
route ;. oral guideline . in accordance with OECD 409
species . dog, Beagle acceptability : acceptable
group size . 6/sex/dose NOAEL : 300 ppm (9 mg/kg bw/d)

T Equal to 3, 9, 32 mg/kg bw/d for males and for females.

In the 1-year study with Beagle dogs, groups afiénals/sex/dose received the test substance at
dose levels of 0, 100, 300, and 1000 ppm (equadJ & 32 mg/kg bw/d for males and for females)
for 52 weeks in diet. The study was performed coatance with OECD guideline 409. There was
an interim kill of 2 males and 2 females from egobup after 13 weeks. For the remaining animals,
treatment continued for 52 weeks. No plasma chsiarase activity was measured. Oral exposure
of dogs to the test substance at concentratiot®@® ppm for 1 year resulted in decreased PCV,
Hb and RBC and increased MCV, ALP and relativerliveight. At a dose level of 300 ppm, no
adverse effects were observed. Therefore, the NOA&L set at this level (equal to 9 mg/kg
bw/day).

Results of the 1-year oral study in dogs

Dose
(ppm) 0 100 300 1000 dr
m f m f m f m f
Mortality none
Clinical signs no treatment-related findings
Body weight gain no treatment-related findings
Food consumption no treatment-related findings
Ophthalmoscopy no treatment-related findings
Haematology
PCV dc
(8%)
Hb dc
(11%)
RBC dc
(19%)
MCV ic
(12%)
Clinical chemistry
ALP ic ic*
(79%)** (63%)
Urinalysis no treatment-related findings
Organ weights
liver iclic] " ic' [ic]"
(18, (25,
16%) 16%
Pathology
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Dose
(ppm) 0 100 300 1000 dr
m f m f m f m f

macroscopy
- lobular pattern and
granular texture of liver Y41/2] Y41/2]
microscopy no treatment-related findings

dr dose related

dclic statistically significantly decreased/increasd compared to the controls

dfi decreased/increased, but not statistically sigficantly compared to the controls

alr absolute/relative organ weight

[..] the results of the 13-week kills, males and femalegere grouped

* significant in week 12 and 26, % increase is avaged

e % increase of 4 weeks is averaged

4.7.1.2 Repeated dose toxicity: inhalation

No data available.

4.7.1.3 Repeated dose toxicity: dermal

Study 1

reference :  Goldenthal, 1990 exposure . 21 days, 6 h/d, semi-occlusive (ca.
10% of the total body surface area)

type of study :  21-day dermal toxicity study dose : 0,10, 100, 1000 mg/kg bw/d

year of execution : 1990 vehicle . distilled water

test substance : Triflumizole Technical, lot no. GLP statement . yes

2112, purity 97%, tan powder

route . dermal guideline : in accordance with OECD 410

species :  rat, Charles River CD acceptability . acceptable

group size . 6/sex/dose NOAEL ;100 mg/kg bw/d

The 21-day dermal toxicity study with CD rats wasfprmed in accordance with OECD 410,
except that only the treated skin, liver, and kidnere histopathologically examined. Since the
liver is the target organ in the subacute oraldityxistudies, this deviation probably did not affec
the derivation of a NOAEL. Groups of 6 animals/sese received the test substance in distilled
water at dose levels 0, 10, 100 and 1000 mg/kg dyvéchours/day under semi-occlusive dressing
(ca. 10% of the total body area).

Dermal exposure of rats to triflumizole at a corication of 1000 mg/kg bw/day for 21 days
resulted in a significant increase in relative tivesight of males. A slight increase in the inciden
of vacuolar fatty change in the livers of femaléshe high dose group was seen, as well as an
increase of the severity of the effect. It canr@elkcluded that this effect is test substanceaelat
The number of animals with skin inflammation wagtgly higher in the high dose groups
compared to the control groups. This is thoughtdaue to the application procedure and is not
considered to be related to the test substance.

Based on the significantly increased relative Imeights in males and the histopathological liver
changes in females of the highest dose group, @ABL for Triflumizole Technical to rats is set
at 100 mg/kg bw/day.

Results of the 21-day dermal study in rats (GoldaintL990)

Dose
(mg/kg bw/d) 0 10 100 1000 dr

Mortality none
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Dose
(mg/kg bw/d)

10

100

1000

f

m

dr

Clinical signs
Body weight gain
Food consumption
Haematology
Clinical chemistry
Urinalysis

Organ weights

- liver

Pathology

macroscopy

microscopy”
Liver

- vacuolar fatty change

Skin
- inflammation (trace)

2/6

1/6

1/6

no treatment-related findings

no treatment-related findings

no treatment-related findings

no treatment-related findings

no treatment-related findings

no treatment-related findings

no treatment-r

elated findings

ic
(12%)

3/6

3/6

3/6

dr dose related

ic

r

1

4.7.1.4 Repeated dose toxicity: other routes

No data available.

4.7.1.5 Human information

No data available.

statistically significantly increased comparedhe controls

relative organ weight

only determined in control and high dosage group

4.7.1.60ther relevant information

No data available.

4.7.1.7 Summary and discussion of repeated dose toxicity

In all short-term studies increased liver weightsewobserved, although this was not always among
the critical effects. In all oral short-term stuslidecreased body weight gain combined with

increased food consumption was observed, often griancritical effects.

In Table 21 the compilation of effects observedade levels approximately equal to the limits of
classification (100 mg/kg bw/day and 50 mg/kg bw/dacording to EC 1272/2008 and 67/548,
respectively, in 90-day rodent studies and in 28+ddent studies of 300 mg/kg bw/day and 150

mg/kg bw/day) are presented.

The repeated dose neurotoxicity study in rats corsfithe liver effects observed in the previous rat

studies and does not indicate a specific neuroteitect. (see chapter 4.12).
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Table 21: Summary of the effects observed at dosevels approximately equal to the limits
of classification
Method Effect level Observed effect Reference
28-days oral study inrat| 22 mg/kg bw/day | Males: cholesterat, total proteint, | Nishibe et
albumint, Body weight gain al., 19804
Females: liver weight, ovaries
weight1, Body weight gairj
265 mg/kg bw/day Food consumption, Body weight
(males), 309 mg/kg | gain |, liver weight?, ovaries
bw/day (females) weight 1, fatty metamorphosis of
liver, greyish macula in liver
(males), cholesterdl, total protein
1, albumint, cholinesteras¢
(females)
28-days oral study in | 40 mg/kg bw/day | Body weight gain Nishibe et
mouse (males); 52 mg/kg al., 19808

bw/day (females)

397 mg/kg bw/day
(males), 552 mg/kg
bw/day (females)

Body weight gain,, spleen
weight | (males)Jiver weight71,
heart weight, ovaries weight
1, liver swelling (males)
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90-days oral study in rat| 15 mg/kg bw/day | Males: liver weightf, kidney Nishibe et
(males), 17 mg/kg weight 1 al., 1980¢
bw/day (females)
(1;223/ kzglgwn/q (;?Ii/g Body weight gain, food
bw/day '(females) consumptiont, liver weightt,
kidney weightt, spleen weight
(females), thymus weight
(females), fatty metamorphosis
of the liver , BUN (females),
cholesterolt (females), total
protein? (females), albumin
(females), cholinesterage
(female$, RBC| (females), HB
| (females), MCH( (females),
MCV 1 (females)
90-days oral study in 33 mg/kg bw/day Hb | (males), liver weight, Nishibe et
mouse (males), 43 mg/kg kidney weightt (females) al., 19804
bw/day (females)
?riilcrans%/ kL?Gl;Wn/q (;?Ii/g Body weight gain, food
bw/day '(females) consumptiort, H.bl (mgles),
MCHC |, potassiunt, liver
weight 1, kidney weightt
(females), swelling of cytoplasm
in the central zone of the liver
(males)
1-year study in dogs 32 mg/kg bw/iday | PCV | (male), Hb| (male), Chesterman
RBC | (male), MCV1 (male), | 1984
ALP 1 relative liver weightt
Chronic < 4.5 mg/kg bw NOAEL Virgo et al.,
toxicity/carcinogenicity | (females), 3.5 mg/kg 1984
study in rats bw/day (males) Brain butyrylcholinesterasg
liver weightt (males), swollen
14 mg/kw bw/day liver (females), dark depresse
(males), 3.5mg/kg | area in the liver (females), fatty|
bw/day (females) vacuolation of livert, peracinar
hepatocytic hypertrophy,
basophilic foci/hepatocellular
alterationt (females), focal
inflammation/necrosi$
(females), fibrosis of bile ducts
(females)
Chronic 16 mg/kg bw/day NOAEL Yamagata ef
toxicity/carcinogenicity | (males), 22 mg/kg al., 1984

study in mice

bw/day (females)
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#As summarized in the DAR, updated addendum of Febrary 2009

4.7.1.8 Comparison with criteria of repeated dose toxicityfindings relevant for classification according to
DSD

In accordance with EC 67/548, substances have ttabsified for repeated dose toxicity if the
significant adverse effects, which indicate irresiele functional impairment, occur at dose levels
50 (EEC 67/548) mg/kg bw/day in the 90-day rodémdigs. Such effects may include, but are not
limited, to mortality, significant functional chaeg in various organ systems, significant adverse
changes in clinical biochemistry, haematology, malysis parameters, significant organ damage
noted at necropsy and/or subsequently seen orgwadiat microscopic examination; wide-spread
or severe necrosis, fibrosis or granuloma formaitiovital organs; severe morphological changes
that are potentially reversible but provide cleadence of marked organ dysfunction and/or
evidence of appreciable cell death in vital orgacapable of regeneration. For a 28-day study the
guidance values are increased by a factor of @#meeare thus 150 mg/kg bw/day according to EC
67/548. For long-term studies, EC 67/548 recommendtuation on a case by case basis.
Assuming extrapolation using Habers rule for a & ygtudy would result in 6.25 mg/kg bw/day.

In the available 28-day toxicity studies with manad rats, the effects in the liver (weight increase
and fatty metamorphosis) occurred at the dose &v265 mg/kg bw/day in male rats, which is
above the classification limit of 150 mg/kg bw/day 28-day studies according to EC 67/548. Fatty
metamorphosis occurred in all animals at the tggedbut the severity was only slight to moderate
(mean grade 1.7 and 1.9 in males and females)anelfffiects are considered not severe enough for
classification. Since also the effects on body Wweiwgere slight at this dose (< 10%), classification
is not warranted based on this study.

In the 90-day study with rats the observed LOAEleseV1 77 and 218 mg/kg bw/day for males and
females, respectively, and are thus above thef€fwroclassification according to 67/548. The
observed effects included liver weight increase fattg metamorphosis of the liver, as well as
accompanying changes in clinical chemistry pararaatefemale rats (cholesterol increase, total
protein increase, albumin increase and cholinestedlacrease). Again, interpolation of the effects
to a dose level of 50 mg/kg bw/day is difficult. ®to the uncertainty of the severity of the effects
at the relevant dose level it is not shown thagsifecation is needed based on this study according
to EC 67/548.

For mice, the respective LOAELs were 381 and 466kggw/day for males and females,
respectively. This is based on an increased livaght (20% absolute, 30% relative) in males and
females, and cytoplasmic swelling of the liver iinaales at this dose. Seen the limited effect33at
and 43 mg/kg bw/day in males and females, respaygt{increase in liver weight <10%), which is
close to the guidance value of 50 mg/kg bw/dayglassification is required.

In the available chronic toxicity/carcinogenicitydy with rats, severe liver effects, includingdbc
inflammation/necrosis and bile ducts fibrosis welbbserved. The incidence of focal inflammation
and necrosis was increased at desé mg/kg bw/day in females (both at 54 and 10éksgand
doses> 18 mg/kg bw/day in males (after 104 weeks) (nosteal analysis performed). This is
below the guidance value of 6.25 mg/kg bw/day wéemnapolated to a 2 year study, or the
guidance value of 12.5 mg/kg bw/day when extrapdla a 1 year study (effects were also
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observed in the satellite group). However, sineedbserved necrosis was not widespread or
severe, the criteria for classification as R22/d8reot fulfilled. In mice, the NOAEL was above the
extrapolated guidance value of 6.25 mg/kg bw/day.

Therefore, no classification for oral repeated doseity is required according to EG 67/548.

For repeated dose toxicity after dermal exposuhg ®21-day study is available. Effects were only
observed at the limit dose of 1000 mg/kg bw/daysThclearly above the extrapolatated guidance
value of approximately 433 mg/kg bw/day. Furthke ¢ffects at this dose were limited to
increased liver weight in males and liver vacuddy change in some female rats. Therefore, no
classification is required.

4.7.1.9 Conclusions on classification and labelling of regged dose toxicity findings relevant for classifiction
according to DSD

It is not necessary to classify triflumizole fopeated dose toxicity according to EC 67/548.
4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

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

See section 4.7.1.7.

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

In accordance with EC 1272/2008, substances lwabe tlassified for repeated dose toxicity if the
significant adverse effects, which indicate funcéibimpairment, occur at dose level00 (EC
1272/2008) mg/kg bw/day in the 90-day rodent ssidiich effects may include, but are not
limited, to mortality, significant functional chaeg in various organ systems, significant adverse
changes in clinical biochemistry, haematology, mmalysis parameters, significant organ damage
noted at necropsy and/or subsequently seen orrpwdiat microscopic examination; multi-focal or
diffuse necrosis, fibrosis or granuloma formatiorvital organs; morphological changes that are
potentially reversible but provide clear eviden€enarked organ dysfunction and/or evidence of
appreciable cell death in vital organs incapableegéneration. For a 28-day study the guidance
values are increased by a factor of three andchaiee300 mg/kg bw/day according to EC
1272/2008. For long-term studies, EC 1272/2008meuends the use of extrapolation similar to
Haber’s law which states essentially that the éffeadose is directly proportional to the exposure
concentration and the duration of exposure. Tlgslte in a guidance value of 12.5 mg/kg bw/day
for a 2-year study.

In the available 28-day toxicity studies with maed rats, the effects in the liver (weight increase
and slight fatty metamorphosis) occurred at theedegel of 265 mg/kg bw/day in male rats, which
is below the classification limit of 300 mg/kg bwidfor 28-day studies according to EC
1272/2008. Body weight was decreased <10%. Witheetgo the liver effects, fatty
metamorphosis was observed in all animals at tge dwhere 100% of the liver was affected, with
a mean grade of 1.7 in males and 1.9 in femaleaddiition, necrosis was observed in 1 male of the
mid dose and 1 male of the high dose group. Theetsffare considered not severe enough for
classification.
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In the 90-day study with rats the observed LOAEIlssev177 and 218 mg/kg bw/day for males and
females, respectively. The observed effects induder weight increase and fatty metamorphosis
of the liver, as well as accompanying changesimaoal chemistry parameters in female rats
(cholesterol increase, total protein increase,ralbuncrease and cholinesterase decrease). As no
information is available whether the observed fatgtamorphosis could be considered as severe
fatty change it is also unclear whether this effeatrants classification. Although, the combination
of effects (decreased weight gain, increased foaodumption and changes of the liver) probably is
sufficient, the effects occur at a dose level tvabeve the cut-off for classification according2®
1272/2008 (100 mg/kg bw/day).

For mice, the respective LOAELs were 381 and 466kggw/day for males and females,
respectively. Interpolation of the effects to thedgnce level of 150 mg/kg bw/day, makes it
unlikely that the effects observed in this mouselgtare severe enough for classification.

In the available chronic toxicity/carcinogenicitydy with rats, severe liver effects, includingdbc
inflammation/necrosis and bile ducts fibrosis welbbserved. Most of these effects were observed at
a dose level of 18 mg/kg bw/day in females. Thisiss above the guidance value of 12.5 mg/kg
bw/day when extrapolated to a 2 year study.

However, the incidence of focal inflammation and@nosis was already increased at dosds

mg/kg bw/day in females (both at 54 and 104 weék®) in males after 104 weeks at dosds8
mg/kg bw/day in) (no statistical analysis performédis is below the guidance value of 12.5
mg/kg bw/day when extrapolated to a 2 year studth® guidance value of 25 mg/kg bw/day when
extrapolated to a 1 year study (effects were abseived in the satellite group). Considering the
severity of the observed effects (including ne@psilassification as STOT RE Category 2 is
justified.

In mice, the NOAEL was above the extrapolated guidavalue 12.5 mg/kg bw/day.

Based on the fact that histopathological changethenliver occurred already following 28 days
exposure at dose levels below the limit for clasaifon according to EC 1272/2008, and at a more
severe level (including necrosis) at dose levetsghidance values in longer oral rat studies it is
proposed to classify triflumizole as STOT RE Catgdty H373 according to EC 1272/2008.

The difference in the proposed classification betw€LP and DSD is due to the higher guidance
values and the more limited effects required fassification under CLP.

For repeated dose toxicity after dermal exposuhg ®21-day study is available. Effects were only
observed at the limit dose of 1000 mg/kg bw/daysThjust above the extrapolated guidance value
of approximately 866 mg/kg bw/day. The effectshag tlose were limited to increased liver weight
in males and liver vacuolar fatty change in sonmedie rats. The effects are similar (although not
as severe) to the effects on which classificaterSTOT-RE is based. Since only a 21 day dermal
toxicity study is available, it is possible thairaals may not have fully adapted to the exposuck an
that a longer exposure would have resulted in reevere effects, which would warrant
classification.

In addition, no information is available on theeeffs after repeated inhalation exposure.
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4.8.3 Conclusions on classification and labelling of reged dose toxicity findings relevant for classificéon
as STOT RE

Conclusion on classification for repeated dose tooity

CLP Regulation Directive 67/548/EEC (DSD)

Resulting harmonised Not classified
classification (future entry in

Annex VI, CLP Regulation)

STOT RE Cat. 2 (H373)
Target organ liver
No limitation of the routes

Due to a lack of data on long term exposure viad#trenal and inhalation route, it is not possible to
conclude that the effects are route-specific. Tloeee no route is included in the classification fo

STOT-RE.

RAC evaluation of specific target organ toxicity — repeated exposure
(STOT RE)
Summary of the Dossier submitter’s proposal
The DS proposed to classify triflumizole as STOT RE 2; H373 based on the results of the
studies summarised in Table 1 below.
Table 1. Summary of relevant repeated dose toxicity studies
Method NOAELs Critical effects Reference
28-day oral study in NOAEL: 2.3 Dose-dependent increase in Nishibe et
rat mg/kg bw/d | relative ovary weights al., 1980a
Partly in accordance
with OECD TG 407
Non-GLP
28-day oral study in NOAEL: 40 Reduced spleen weight, Nishibe et
mouse mg/kg bw/d | increased liver and heart al., 1980b
Mainly in accordance weights, reduction in body
with OECD TG 407 weight gain
Non-GLP
21-day dermal study NOAEL: 100 | Relative liver weight increase in | Goldenthal,
in rat mg/kg bw/d | males, histopathological liver 1980
OECD TG 410 changes in females
GLP
90-day oral study in NOAEL: 15 Decreased body weight gain Nishibe et
rat mg/kg bw/d | combined with increased food al., 1980c
Partly in accordance consumption, liver and kidney
with OECD TG 408 enlargement, fatty
Non-GLP metamorphosis, decreased
cholinesterase activity
90-day oral study in NOAEL: 33 Decreased body weight gain Nishibe et
mouse mg/kg bw/d | combined with increased food al., 1980d
Party in accordance consumption, liver effects
with OECD TG 408
Non-GLP
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2-year oral study in NOAEL: 3.5 Liver effects: relative weight Virgo et al.,
rat; combined mg/kg bw/d | increased, macroscopic and 1984
toxicity/carcinogenicity microscopic lesions, hepatocytic
study; fatty vacuolation, concurrent
Mainly in accordance changes in liver enzyme levels,
with OECD TG 453 focal inflammation and necrosis
Non-GLP
2-year oral study in NOAEL: 16 Liver effects: increased Yamagata et
mouse; combined mg/kg bw/d | absolute/relative weight, al., 1984
toxicity/carcinogenicity macroscopic effects, liver
study; enzyme changes
Mainly in accordance
with OECD TG 453
GLP
1-year oral study in NOAEL: 9 Decreased PCV, Hb and RBC Chesterman,
dog mg/kg bw/d | and increase in relative liver 1984
OECD TG 409 weight, MCV and ALP
GLP
M=in males
F=in female

PCV=packed cell volume
Hb=hemoblobin

RBC=red blood cell count
MCV=mean cell volume
ALP=alkaline phosphatase

In the available chronic toxicity/carcinogenicity study with rats, severe liver effects,
including focal inflammation/necrosis and bile duct fibrosis were observed. Most of these
effects were observed at a dose level of 18 mg/kg bw/d in females. This is just above the
guidance value of 12.5 mg/kg bw/d when extrapolated to a 2 year study. However, the
incidence of focal inflammation and necrosis was already increased at doses = 4.5 mg/kg
bw/d in females (both at 54 and 104 weeks) (and in males after 104 weeks at doses =
18

mg/kg bw/d in). This is below the guidance value of 12.5 mg/kg bw/d when extrapolated
to a 2 year study, or the guidance value of 25 mg/kg bw/d when extrapolated to a 1 year
study (effects were also observed in the satellite group). Considering the severity of the
observed effects (including necrosis), the DS considered that classification as STOT RE
Category 2 is justified.

Comments received during public consultation

Three MS supported the proposed classification for STOT RE 2, H373 for triflumizole.

One MS expressed doubts about the need to classify for STOT RE 2. They reasoned that
although there are significant effects on the liver (increased weight and changes in
clinical chemistry), liver specific enzymes were not modified. Moreover, they argued that
the inflammation and necrosis seen in the liver was seen at a high rate also in the control
group.

Assessment and comparison with the classification criteria

According to CLP, substances have to be classified for repeated dose toxicity if the
significant adverse effects, which indicate functional impairment, occur at dose levels
<100 mg/kg bw/d in a 90-day rodent study.

Such effects may include, but are not limited to, mortality, significant functional changes
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in various organ systems, significant adverse changes in clinical biochemistry,
haematology, or urinalysis parameters, significant organ damage noted at necropsy
and/or subsequently seen or confirmed at microscopic examination; multi-focal or diffuse
necrosis, fibrosis or granuloma formation in vital organs; morphological changes that are
potentially reversible but provide clear evidence of marked organ dysfunction and/or
evidence of appreciable cell death in vital organs incapable of regeneration.

In the 28-day oral toxicity study in rats (Nishibe et al., 1980a), groups of Sprague-
Dawley rats received triflumizole in the diet at concentrations 20, 200 and 2000 ppm
(equal to doses of 0, 2.3, 22, and 265 mg/kg bw/d for males and 0, 2.3, 22 and 309
mg/kg bw/d for females). Exposure to 20, 200 and 2000 ppm resulted in a dose-related
decrease in body weight gain in both sexes, which was only statistically significant in
females at the highest dose. At the highest dose level, absolute and relative weights were
decreased for the spleen (males), and increased for the liver (both males and females),
and heart (males). The change in liver weight was associated in microscopic
investigations with fatty metamorphosis in all males and females in the highest dose
group (i.e. 265 mg/kg bw/d for males and 309 mg/kg bw/d for females). Based on the
increased relative ovary weight, the NOAEL was set at 20 ppm (equal to 2.3 mg/kg
bw/d). Thus, the severity of the effects in liver (increased weight and the associated fatty
changes in hepatocytes) meet the classification criteria for STOT RE 2, and they were
observed at levels (265 mg/kg bw/d for males and 309 mg/kg bw/d for females) below
or very close to the guidance value of < 300 mg/kg bw/d for a 28-day study.

In the 28-day oral toxicity study in mice (Nishibe et al., 1980b), groups of 10 ICR mice
received triflumizole in the diet at concentrations 20, 200 and 2000 ppm (equal to doses
of 0, 3.8, 40 and 397 mg/kg bw/d for males and 0, 4.8, 52 and 552 mg/kg bw/d for
females). Exposure to 20, 200 and 2000 ppm resulted in a dose-related decrease in body
weight gain in both sexes, which was statistically significant only in females at the
highest dose (552 mg/kg bw/d). At the highest dose level (397 and 552 mg/kg bw/d in
males and females, respectively), absolute and relative weights were decreased for the
spleen (males) and increased for the liver (both sexes) and heart (males). The change in
liver weight was associated with the microscopic finding ‘swelling of the liver’ in all males
in the highest dose group (397 mg/kg bw/d). Based on the reduced spleen weight, the
increased weights of liver and heart and the statistically significant reduction in body
weight gain at the next higher dose, the NOAEL for to mice was set at 200 ppm, which
was equal to 40 mg/kg bw/d. These mice data do not support classification of triflumizole
as STOT RE 2 because no significant adverse effects were observed at the dose level
equal to or below the CLP guidance value of £ 300mg/kg bw/d for a 28-day study.

In the 90-day oral toxicity study in rats (Nishibe et al., 1980c), groups of Sprague-
Dawley rats received triflumizole in the diet for 90 days, at dose levels equal to 1.4, 15,
and 177 mg/kg bw/d for males and 1.8, 17, and 218 mg/kg bw/d for females. Oral
exposure at 177 and 218 mg/kg for males and females, respectively, for 3 weeks
resulted in a significantly lower body weight gain of females and increased food
consumption in both sexes, mainly during the first weeks of the study, associated with
increased concentrations of blood urea nitrogen, cholesterol, total protein, and albumin.
Absolute and relative liver weights were increased in both sexes, which correlated with
the microscopic finding of fatty metamorphosis in the livers of all animals in the highest
dose group. No fatty metamorphosis was observed in liver of animals exposed at the
lower dose levels, although it was observed in the liver of a few control males. Hence,
although the severity of effects in the liver (increased absolute and relative weight which
correlated with fatty changes in hepatocytes) meet the classification criteria for STOT RE
2, they were observed at levels (177 and 218 mg/kg bw/d) higher than the guidance
value of £ 100mg/kg bw/d. Thus, these data do not justify classification as STOT RE 2,
although it is noted that there is a large span between the mid-dose (15 and 17 mg/kg
bw/d for males and females, respectively) and high-dose (177 and 218 mg/kg bw/d,
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respectively) group.

In the 90-day study in mice (Nishibe et al., 1980d), groups of ICR mice (20/sex/dose)
received triflumizole in the diet for 90 days, at dose levels equal to 0, 3.2, 33 and 381
mg/kg bw/d for males and 0, 4.2, 43 and 466 mg/kg bw/d for females.

A reduction of body weight gain and a slight increase in food consumption was found in
both sexes of the highest dose group. Absolute and relative liver weights were increased
in both sexes, which corresponded with the microscopic finding of swelling of cytoplasm
in the central zone of all male livers at 381 mg/kg bw/d. The changes in liver weight at
the low and mid dose are not considered toxicologically relevant as the increases in
relation to controls were less than 10% and they were not associated with microscopic
changes in the liver. It is concluded that the observed effects do not warrant
classification as STOT RE 2, because the significant adverse changes in the liver occurred
at dose levels (381 and 466 mg/kg bw/d for males and females, respectively) above the
guidance value of < 100mg/kg bw/d. However, it is noted that there is a large dose span
between the mid-dose (33 and 43 mg/kg bw/d for males and females, respectively) and
high-dose (381 and 466 mg/kg bw/d, respectively) groups

In the 2-year combined chronic toxicity/carcinogenicity study in rats (Virgo et al., 1984)
the animals received triflumizole in the diet at dose levels equal to 0, 3.5, 14 and 59
mg/kg bw/d for males and 0, 4.5, 18 and 77 mg/kg bw/d for females. The mortality of
the male and female rats is considered unaffected by the treatment. The relative liver
weight was increased in both the highest dose groups (59 mg/kg bw/d and 77 mg/kg
bw/d for males and females, respectively) and in males administered triflumizole at 14
mg/kg bw/d. Females administered triflumizole at doses of 18 and 77 mg/kg bw/d had
more microscopic liver lesions, such as diffuse fatty vacuolation of hepatocytes and focal
inflammation and necrosis, than females in the control group. The incidence of these
changes in the control group and rats exposed at 3.5 and 4.5 mg/kg bw/d (males and
females, respectively), seems comparable, although no statistical analysis was included
in the CLH report.

Focal inflammation and necrosis were observed in the control group in 13 males and 19
females (out of 69 males and 70 females examined) and in 12 males exposed at 3.5
mg/kg bw/d and 29 females at 4.5 mg/kg bw/d (out of 70 tested animals/sex). The
differences between these incidences were reported as not statistically significant in the
Addendum to the DAR (February 2009). Therefore, it is concluded that significant
adverse effects in liver such as diffuse fatty vacuolation of hepatocytes and focal
inflammation and necrosis were observed at doses of 14 and 59 mg/kg bw/d in males
and at 18 and 77 mg/kg bw/d in females, respectively. This is above the guidance value
of 12.5 mg/kg bw/d (extrapolation from the guidance value of 100 mg/kg bw/d for 90-
day studies to a 2-year study, using a factor of 8 according to Haber’s law). Therefore
these results do not justify classification as STOT RE 2.

However, it is noted that adverse effects were observed at doses of 14 and 18 mg/kg
bw/d (males and females, respectively), which is not much higher than the extrapolated
guidance value of 12.5 mg/kg bw/d. On the other hand, the chronic oral exposure to
triflumizole of male rats at 3.5 mg/kg bw/d and female rats at 4.5 mg/kg bw/d did not
significantly increase the frequency of adverse effects in the liver, which seem to be the
most sensitive organ after triflumizole exposure.

In the 2-year combined chronic toxicity/carcinogenicity study in mice (Yamagata et al.,
1984) the animals received triflumizole in the diet at dose levels equal to 0, 16, 67 and
296 mg/kg bw/d for males and 0, 22, 88 and 362 mg/kg bw/d for females. The study
was performed mainly in accordance with OECD TG 453. The absolute and/or relative
liver weight was increased in animals in the mid and highest dose groups. An increased
number of animals in the highest dose group, compared to the control group, had
macroscopic liver effects. Effects on liver enzymes were observed as increased levels of
aspartate aminotransferase (AST) and alanine transaminase (ALT) in males administered
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296 mg/kg bw/d. In microscopic evaluations, adverse effects such as inflammation, fatty
metamorphosis and necrosis were found in males exposed at 67 and 296 mg/kg bw/d,
while in females liver necrosis and alterations in kidney were observed only at a dose of
362 mg/kg bw/d. Thus, the effects were seen at doses much higher than the guidance
value of 12.5 mg/kg bw/d. Therefore, these results do not justify classification as STOT
RE 2.

In the 1-year study with Beagle dogs (Chesterman, 1984), groups of 6 animals/sex/dose
received triflumizole at dose levels of 0, 100, 300 and 1000 ppm (equal to 3, 9 and 32
mg/kg bw/d for males and female) for 52 weeks in the diet. The study was performed in
accordance with OECD TG 409. Oral exposure of dogs to triflumizole at concentrations of
1000 ppm (32 mg/kg bw/d) for 1 year resulted in decreased packed cell volume (PCV),
haemoglobin (Hb) and red blood cell counts (RBCs) (in a range of 8-12%) and increased
mean corpuscular volume of red cells (MCV) by 12% in males, and in increased alkaline
phosphatase level (ALP) in both males and females (79% and 63%), as well as increased
relative liver weight (16%). In microscopic examinations, no treatment related findings
were noted in any of the exposed dogs. At a dose level of 300 ppm (9 mg/kg bw/d), no
adverse effects were observed. Therefore, the NOAEL was set at this level (9 mg/kg
bw/d). It is concluded that no significant, adverse effects meeting the classification
criteria were seen. The effects observed at the dose level of 32 mg/kg bw/d
corresponded rather to effects which do not justify classification that may be seen in
humans and/or animals (see point 3.9.2.8.1, Annex 1, CLP). Thus, it is concluded that
the small changes in haematology, clinical biochemistry and the changes in liver weight,
with no evidence of organ dysfunction, which were observed at dose of 32 mg/kg bw/d
(slightly higher than the extrapolated guidance value of 24 mg/kg bw/d for a 1-year
study) do not provide sufficient evidence for classification of triflumizole as STOT RE 2.

There are no data for assessment of specific target organ toxicity - repeated exposure for
the inhalation route.

In the 21-day dermal toxicity study in rats (Goldenthal, 1990; in accordance with OECD
TG 410 except that only the treated skin, liver, and kidney were histopathologically
examined), groups of 6 CD rats/sex/dose received the test substance in distilled water at
dose levels 0, 10, 100 and 1000 mg/kg bw/d, 6 hours/day, under semi-occlusive
dressing (ca 10% of the total body area). Dermal exposure of rats to triflumizole at a
concentration of 1000 mg/kg bw/d for 21 days resulted in a significant increase in
relative liver weight of males. A slight increase in the incidence of vacuolar fatty change
in the livers of females of the high-dose group (1000 mg/kg bw/d) was seen, as well as
an increase in the severity of the effect. It cannot be excluded that this effect is test
substance related. The number of animals with skin inflammation was slightly higher in
the high-dose groups compared to the control groups. These data do no justify
classification as STOT RE 2, since adverse effects were seen at exposure level higher than
the extrapolated guidance value of ca 800 mg/kg bw/d.

Neurotoxicity

In the re-evaluation of the 13-week neurotoxicity study (Goldenthal, 2004; Addendum to
DAR, February 2009), the effects on motor activity were considered not adverse because
there was no dose-response relationship, there were no effects in females, and the
changes in locomotor activity were within the normal range of behaviour. In the chronic
toxicity/carcinogenicity study in rats, the incidence of convulsive episodes was above the
background range at the highest dose of 1600 ppm in females (77 mg/kg bw/d), far
above the guidance value for STOT RE 2. This dose level also induced severe general
toxicity, with liver being the main target organ. The suggested NOAEL of 400 ppm (18
mg/kg bw/d) for convulsions is higher than the NOAEL for general toxicity (100 ppm; 4.5
mg/kg bw/d). The observed decrease in brain butyrylcholinesterase activity at 54 weeks
in the same study was considered not toxicologically relevant (Addendum to DAR,
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February 2009). Therefore, the neurotoxicity data from the long-term studies with
triflumizole does not fulfil the classification criteria for STOT RE 2. Based on the lack of
the specific neurotoxic effects in the acute, 28-day and 90-day repeated toxicity studies,
it is not justified to classify triflumizole as STOT RE based on neurotoxic effects.

In summary, RAC is of the opinion that the effects of triflumizole observed in a 28-day
repeated dose toxicity study meets the CLP criteria for classification as STOT RE 2, taking
into account the significance and severity of the adverse effects occurring after oral
exposure at the level below, or very close to, the respective guidance values. RAC also
takes into account the adverse effects in the liver of rats in a 2-year study which were
seen at doses of 14 and 18 mg/kg bw/d (males and females, respectively) i.e. very close
to the extrapolated guidance value of 12.5 mg/kg bw/d. RAC has also considered that a
different selection of doses in the 90-day repeated toxicity studies in rats and mice,
respectively, instead choosing exposure doses just below the respective guidance values,
could have revealed adverse effects of triflumizole meeting the classification criteria for
STOT RE 2.

Hence, the liver effects seen in the 28-day repeated dose toxicity study in rats, the 2-
year study in rats and the 90-day repeated dose toxicity studies in rats and mice, and
also taking into account the consistency of the effects seen in these studies, are
considered to support classification as STOT RE 2; H373 (May cause damage to organs
(liver) through prolonged or repeated exposure).
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4.9 Germ cell mutagenicity (Mutagenicity)

Table 22: Summary table of relevant in vitro and in vivo mutagenicity studies

Method Results Remarks Reference

Invitro

OECD 471 | The test substance did not | 5. 15.8, 50, 158, 500, 1575 and 5Q@fplate | Nishibi,
induce point mutations is. | (with and without S9-mix) 1987
typhimurium. solvent: DMSO

OECD 471| The test substance did not| 8, 24, 80, 240, 800, 2400 and 8Q@plate | Inoueet
induce point mutations in S.| (with and without S9-mix) al., 1983
typhimurium or inE. coli. solvent: DMSO

OECD 476| The test substance did not| 1.22, 2.44, 4.88, 9.75 and 19§/mL (- S9- | Seeberg
induce gene mutations in | MiX); and
Chinese hamster V79 cells.| 9.75, 19.5, 39.0, 78.0 and 1p6/mL (+S9- | Forster,

le) 1989%
solvent: DMSO

OECD 473| The test substance did not| 5, 10, 20 and 4fig/mL (with and without | Njshibe,
induce chromosome S9-mix) 1988°
aberrations in Chinese solvent: DMSO
hamster lung cells.

OECD 482| The test substance did not| 12.5, 15.0, 20.0, 25.0, 30.0 and 40lmL | Cifone,
induce unscheduled DNA | solvent: DMSO 19842
synthesis in mammalian
cells.

In vivo

OECD 474| The test substance did not| 160, 533.3 and 1600 mg/kg bw, administefegett,
induce micronuclei in mouse PY single oral gavage, sacrifice 24 and 48 119842
bone marrow cells. after dosing

vehicle: : DMSO

OECD 474| The test substance did not| 1000, 2000 and 4000 mg/kg bw, by single | njosesso,
induce micronuclei in bone | oral application; sacrifice at 12, 24 and 48 h1ggga
marrow cells of Chinese | after dosing
hamsters. vehicle: 0.5% CMC

#As summarized in the DAR, updated addendum of Febrary 2009

4.9.1 Non-human information

4.9.1.1 In vitro data

Study 1

Indicator Endpoint Res. Res. Activation Dose range Reference
cells - act. +act.

Tissue Inducer
B: S. typh. rat liver | Pheno- 5, 15.8, 50, 158, 500, 1575 and | Nishibi, 1987
TA 98 point mut. barbital 5000 pg/plate (with and without
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Indicator Endpoint Res. Res. Activation Dose range Reference
cells - act. +act.
Tissue Inducer
TA 100 point mut. - - and 5,6- S9-mix)
TA 1535 point mut. - - benzo-
TA 1537 point mut. - - flavone solvent: Dimethylsulfoxide
(DMSO)

Test substance: Triflumizole, lot/batch no. NF-114, purity 98.2 %, pale yellow crystal
Cytotoxicity observed at dose level: 250 pg/plate

Precipitation observed at dose level: 21575 pg/plate

GLP statement: yes

According to OECD 471 (1983): yes

The substances was testedaimonella typhimuriunTA 98, TA 100, TA 1535 and TA 1537
strains at concentration levels 5, 15.8, 50, 188, 8575 and 5000g/plate (with and without S9-
mix), using DMSO as a solvent. Cytotoxicity obsehat dose levek50 ug/plate. Precipitation
was observed at dose level575ug/plate. The results were negative in all stragh with and
without metabolic activation.

Study 2
Indicator Endpoint Res. Res. Activation Dose range Reference
cells - act. +act.
Tissue Inducer
B: S. typh. rat liver Phenobar | 8, 24, 80, 240, 800, 2400 and Inoue et al.,
TA 98 point mut. - - bital and 8000 pg/plate (with and without | 1983.
TA 100 point mut. - - 5,6- S9-mix)
TA 1535 point mut. - - Benzoflav | solvent: Dimethylsulfoxide
TA 1537 point mut. - - one (DMSO0)
TA 1538 point mut. - -
B: E. coli point mut.
WP2uvrA

Test substance: NF-114, lot no. TK-1116, purity 98.6%, light yellow solid
Cytotoxicity observed at dose level: = 80 pg/plate

Precipitation observed at dose level: not reported

GLP statement: no

According to OECD 471: yes

The substance was tested in Salmonella typhimusiwains TA 98, TA 100, TA 1535, TA 1537
and TA 1538 ané&scherichia colstrain WP2uvrA at concentration ranges 8, 24, 80, 300,
2400 and 800Qg/plate (with and without S9-mix) in DMSO. The tesbstance did not induce
point mutations irS. typhimuriunor in E. coli

Study 3
Indicator Endpoint Res. Res. Activation Dose range Reference
cells —act. +act.
Tissue Inducer
Chinese gene - - rat liver Phenobar- 1.22,2.44,4.88,9.75 and | Seeberg and
hamster mutations bital and 19.5 pg/mL (- S9-mix); Forster, 1989.
V79 cells (HGPRT) betanaftho- 9.75, 19.5, 39.0, 78.0 and
flavone 156 pg/mL (+S9-mix)
solvent: Dimethylsulfoxide
(DMSO)

Test substance: NF-114, batch no. TK-4121, purity 98.3%, light brown powder.

Cytotoxicity observed at dose level: > 39.1 pg/mL (-S9-mix) and > 313 pg/mL (+S9-mix), observed in a separate toxicity test
using dose levels of 1, 9.77, 19.5, 39.1, 78.1, 156, 313, 625, 1250 and 2500 pg/mL.

Precipitation observed at dose level: > 2500 pg/mL (the lowest concentration at which some of the substance formed a
visible precipitation in DMSO)

GLP statement: yes
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Indicator Endpoint Res. Res. Activation Dose range Reference
cells —act. +act.

Tissue | Inducer
According to OECD 476: yes

A gene mutation HGPRT test was performed in Chimesaster V79 cells at concentration levels
1.22, 2.44, 4.88, 9.75 and 1%§/mL without S9-mix, and 9.75, 19.5, 39.0, 78.0 a6@ug/mL

with S9-mix in DMSO. Cytotoxicity was observeddatse level: > 39.ig/mL (-S9-mix) and >
313ug/mL (+S9-mix), observed in a separate toxicity tesng dose levels of 1, 9.77, 19.5, 39.1,
78.1, 156, 313, 625, 1250 and 25@@mL. Precipitation was observed at dose level 602&)/mL.
The test substance did not induce gene mutatioGimese hamster V79 cells.

Study 4
Indicator Endpoint Res. Res. Activation Dose range Reference
cells _act. | +act.
Tissue Inducer

Chinese chromosome | - - rat liver | Phenob | 5,10, 20 and 40 pg/mL Nishibe, 1988.
hamster lung | aberration arbital (with and without S9-mix)
(CHL) cells and 5,6- | solvent: Dimethylsulfoxide

Benzofl (DMSO)

av

one

Test substance: NF-114, lot no. TFB-020, purity 98.2%, pale yellow crystal
Cytotoxicity observed at dose level: > 40 pg/mL (-S9-mix and +S9-mix)
Precipitation observed at dose level: not reported

GLP statement: yes

According to OECD 473: yes

Triflumizole was tested in a chromosome aberratissay according to OECD Guideline 473 with
Chinese hamster lung (CHL) cells at concentrawels 5, 10, 20 and 4@/mL(with and without
S9-mix), using DMSO as a solvent. In the first rfigding test, performed with doses of 51.2,
128, 320, 800, 2000 and 50Q9/mL, complete cell lethality was observed at altess (with and
without S9-mix). In the second range finding telstses tested were 3.2, 8, 20 angi§OnL (with
and without S9-mix). Reduction in cell growth wadyoseen in the 20 and %@/mL dose groups.
The test substance did not induce chromosome gioesan Chinese hamster lung cells.

Study 5
Indicator Endpoint Result Dose range Reference
cells
primary rat DNA repair (unscheduled DNA - 12.5, 15.0, 20.0, 25.0, 30.0 and Cifone, 1984
hepatocytes | synthesis) 40.0 pg/mL
solvent: Dimethylsulfoxide
(DMSO)

Test substance: NF-114, lot no. TK 3081, purity 98.7%, off-white powder
Cytotoxicity observed at dose level: > 40 pg/mL

Precipitation observed at dose level: not observed

GLP statement: yes

According to OECD 482: yes

The test substance did not induce unscheduled DM#ssis in mammalian cells when tested in
primary rat hepatocytes at concentration level5,175.0, 20.0, 25.0, 30.0 and 4Q@'mL in
DMSO.
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4.9.1.2 In vivo data

Study 1
Species Endpoint Result Dose range Reference
mouse, CD-1 micronuclei (bone 160, 533.3 and 1600 mg/kg bw, Ivett, 1984

5/sex/dose

marrow)

administered by single oral gavage

sacrifice 24 and 48 h after dosing
vehicle: : Dimethylsulfoxide
(DMSO)

Test substance: NF-114, lot no. TK 3081, purity 98.7%, off-white powder
GLP statement: no
According to OECD 474: yes

The substance was tested in a mouse bone marrawmaateus assay according to OECD
guideline 474. Triflumizole was administered ateltsvels of 160, 533.3 and 1600 mg/kg bw,

by single oral gavage to 5 CD-1 mice/sex/dosep¥adld by sacrifice 24 and 48 h after dosing,
using DMSO as a vehiclall the animals of the high (1600 mg/kg bw) and mued (533.3 mg/kg

bw) dose group and several animals of the low {h§kg bw) dose group had difficulty breathing.
Approximately 24 hrs after dosing one female of2Behrs exposure group, administered with 1600
mg/kg bw, was observed to convulse. Before thersgsacrifice, after 48 hrs, two high dose males
were found dead. The remaining high dose malesegéarely alive. However, all animals from
the medium and low dose groups appeared healtleytégh substance did not induce micronuclei in
mouse bone marrow cells.

Study 2
Species Endpoint Result Dose range Reference
Chinese hamster, Chromosome 1000, 2000 and 4000 mg/kg bw, Mosesso, 1989

5/sex/dose

aberration (bone
marrow)

by single oral application; sacrifice
at 12, 24 and 48 h after dosing

vehicle: 0.5%
carboxymethylcellulose sodium
salt (CMC)

Test substance: Triflumizole, batch no. TK-4121, purity 98.3%, pale yellow powder

Toxicity observed at dose level: 5000 mg/kg bw (mitotic inhibition and poor quality of metaphases)
GLP statement: no

According to OECD 474: yes

Triflumizole was also tested in a chromosome ahlierrassay in Chinese hamsters (5/sex/dose) at
dose levels of 1000, 2000 and 4000 mg/kg bw, bgisiaral application in 0.5%
carboxymethylcellulose sodium salt, followed byaardfice at 12, 24 and 48 h after dosing. A
preliminary test showed no lethality at concentradi up to 5000 mg/kg bw. The test substance did
not induce chromosome aberrations in bone marrdiw @eChinese hamsters.

4.9.2 Human information

No data available.

4.9.3 Other relevant information

No data available.
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4.9.4 Summary and discussion of mutagenicity

In vitro, triflumizole tested negative in point matibn tests witls. typhimuriunstrains TA 98, 100,
1535, 1537 and 1538 amld coli strain WP2uvrA, in a gene mutation test with Ceanbamster

V79 cells, in a chromosome aberration test withn€seé hamster lung cells and in an unscheduled
DNA synthesis test with rat primary hepatocytes.

In vivo, triflumizole tested negative in a micromews test in mice and in a chromosome aberration
test with Chinese hamsters, both with bone marmitha observed target organ. Based on these
tests, triflumizole does not possess genotoxicniate

4.9.5 Comparison with criteria

The available data base indicates that triflumiz®leot genotoxic.

4.9.6 Conclusions on classification and labelling

It is not necessary to classify triflumizole for tagenicity according to 67/548/EEC or EC
1272/2008.

RAC evaluation of germ cell mutagenicity

Summary of the Dossier submitter’s proposal

In vitro, triflumizole tested negative in point mutation tests with S. typhimurium strains
TA 98, 100, 1535, 1537 and 1538 and E. coli strain WP2uvrA (Nishibi, 1987; Inoue et al.,
1983), in a gene mutation test with Chinese hamster V79 cells (Seeberg and Forster,
1989), in a chromosome aberration test with Chinese hamster lung cells (Nishibe, 1988)
and in an unscheduled DNA-synthesis test with rat primary hepatocytes (Cifone, 1984).
In vivo, triflumizole tested negative in a micronucleus test in mice (Ivett, 1984) and in a
chromosome aberration test with Chinese hamsters (Mosesso, 1989), both with bone
marrow as the observed target organ. Based on these tests, according to the DS,
triflumizole does not possess genotoxic potential.

Comments received during public consultation

No comments were received for this hazard class during public consultation.
Assessment and comparison with the classification criteria

The available data base indicates that triflumizole is not mutagenic in in vitro and in vivo

assays. Triflumizole does not warrant classification for mutagenicity according to CLP
criteria.
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4.10  Carcinogenicity

Table 23: Summary table of relevant carcinogenicit studies

Method Results Remarks Reference
2-year NOAELcarcinogeniciy1 600 ppm (59 Animals received doses of 0, | Virgo et
combined mg/kg bw/day), no evidence of 100, 400, 1600 ppm in food | al., 1984
toxicity/ carcinogenicity was found. (equal to 0, 3.5, 14, 59 mg/kg
carcinogenicity | No increase in neoplastic lesions bw/d for males and 0, 4.5, 18

study in rats 77 mg/kg bw/d for females)

2-year NOAEL 1600 ppm (296 mg/kg Animals received doses of 0,| Yamagata
combined bw/day), no evidence of 100, 400, 1600 ppm in food | et al,
toxicity/ carcinogenicity was found. (equal to 0, 16, 67, 296 mg/kg 1984
carcinogenicity | No increase in neoplastic lesions bw/d for males and 0, 22, 88,

study in mice 362 mg/kg bw/d for females)

#As summarized in the DAR, updated addendum of Febrary 2009
4.10.1 Non-human information

4.10.1.1cCarcinogenicity: oral

Two combined chronic toxicity/carcinogenicity stesliwere performed, in which, respectively, rats
and mice were exposed through the diet to 10004A®00 ppm triflumizole. The studies were
conducted mostly in accordance with OECD guidedifa.

Study 1

reference : Virgo et al, 1984 exposure : 104 weeks, in diet

type of study :  combined toxicity/carcinogenicity  doses : 0, 100, 400, 1600 ppm*
study

year of execution :1981-1983 vehicle : None

test substance : NF-114, lot no. TK-1116, purity GLP statement : No (study performed before GLP
98.6%, brown, crystalline powder existed)

route : oral guideline : Mainly in accordance with OECD 453

species :  Rat,CD acceptability : acceptable

group size . 70/sex/dose (and 10/sex/dose for LOAEL : 100 ppm (3.5 mg/kg bw/d)
interim Kkills)

T Equal to 0, 3.5, 14, 59 mg/kg bw/d for males and 0, 4.5, 18, 77 mg/kg bw/d for females

In the rat study, after 54 weeks, 10 animals peipge group were killed (satellite group). In these
small groups, no treatment-related effect on nesmpsaincidence was found. In addition, in animals
killed or deceded during the treatment period,reatment-related effects on tumour incidence
occurred. There was a lower incidence of fiboronmathe subcutis of males which had received the
highest dosage of triflumizole (P<0.01) than intcols. In animals killed after 104 weeks of
treatment the incidence of neoplasms did not suggesffect of the administration of triflumizole.
There were, however, lower than control inciderafdsoth benign and malignant mammary gland
fibroepithelial tumours and pituitary adenomasaméles which had received the highest dosage of
triflumizole (statistically significant in all casg It is concluded that triflumizole when fed t® C

rats for 104 weeks, did not increase the incideicamours, nor shorten the induction period of
tumours, nor alter the type of tumours found; irttieere were generally fewer tumours in rats
treated at 1600 ppm than controls. This is probabigsult of the lower bodyweight gain and food
consumption observed in rats which had receivedidpeest dosage of triflumizale
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Results of the chronic study in rats.

Dose
(ppm)

0

100

400

1600

m

f

m

f

m

f

m f

dr

Mortality

Clinical signs
-convulsive episodes®

Body weight gain

Food consumption

Ophthalmoscopy
Haematology

Clinical chemistry
-ALAT

-brain butyryl-
cholinesterase (wk 54)
-brain butyryl-
cholinesterase (wk
104)

Urinalysis

Organ weights
-liver

-ovaries®

-kidneys

Pathology

macroscopy
-liver, swollen

-liver, dark, depressed
area

-liver, pale

-cystic ovary

microscopy
neoplastic lesions

microscopy
non-neoplastic lesions
Liver

-fatty vacuolation: -
periacinar hepatocytic
hypertrophy: -
basophilic foci/
hepatocellular
alteration
-eosinophilic foci/
hepatocellular
alteration

-focal inflammation/
necrosis

-hyaline degeneration/
fibrosis of bile ducts

Pancreas
-lobular acinar atrophy

52/70

3/80 (2)

31/70

0/80 (0)

50/70

4/80 (4)

47/70

2/80 (2)

46/70

2/80 (2)

25/70

2/80 (0)

No treatment-related effects

No treatment-related effects

dc
(24%)

No treatme

No treatme

dc
(29%)

ic’

(19%)°

dc
(22%)

nt-related effects

nt-related effects

32/70 22/70

6/80 (1)  15/80° (2)

dc
(24%)"

dc
(35%)"

dc
(12%)"

dc
(10%)"

ic
dc
(22%)

dc
(16%)

(20%)

ic’ ic
(34%)" (41%)"
ica, r
(88°,
185%)*°
ic’
(37%)"

ic’
(36%)°

m,f
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Dose

(ppm) 0 100 400 1600 dr
m f m f m f m f

Ovary

-follicular cysts ic

Study 2
reference Yamagata et al., 1984 exposure 104 weeks, in diet
type of study combined toxicity/carcinogenicity ~ doses 0, 100, 400, 1600 ppm*
study
year of execution 1981-1983 vehicle None
test substance NF-114, lot no. TK-116, purity GLP statement Yes

route
species
group size

98.6%, light yellow solid

Oral

Mouse, SPF, B6C3F;
50/sex/dose (and 10/sex/dose for
3 interim kills)

guideline
acceptability
NOAEL

Mainly in accordance with OECD 453

acceptable

100 ppm (16 mg/kg bw/d)

T

In the mouse study (B6C3F1), interim kills werefpened in weeks 26, 52 and 78 after initiation
of exposure. An increase in the number of hepatdufes was observed in all male dose groups
and the mid-and high female dose groups, in corspatio the control group. The term ‘nodule’
has been used in (early) scientific publicationdé¢note an adenoma. However, the terms "hepatic
nodule" and "hepatocellular adenoma" are listedviddally in the study report, and are, therefore,
apparently no synonyms. Furthermore, the term "thepadule” is not commonly used, while the

Equal to 16, 67, 296 mg/kg bw/d for males and 22, 88, 362 mg/kg bw/d for females.

term "hyperplastic nodule" is synonym with hepatiota adenoma. In this summary it has

therefore been assumed that these two terms "bepatule” and “hepatocellular adenoma”
indicate different lesions. Whatever the definitafrhepatic nodule”, the authors of the study
report consider it a non-neoplastic lesion. In vithe absence of a clear dose-effect relationship
in males at the two lower doses, and the not saamif increase in incidence observed in females of
these dose groups, only the highest dose is caeslide have resulted in a treatment-related

increase of hepatic nodules.

Results of the chronic study in mice.

Dose
(ppm) 0 100 400 1600 dr
m f m f m f m f
Mortality 8/50 4/50 4/50 5/50 11/50 7/50 2/50 8/50
Clinical signs No treatment-related effects
Body weight gain dc d
(44%) (10%)
Food consumption No treatment-related effects
Ophthalmoscopy not performed
Haematology
-WBC (wk 26) dc dc
(44%) (44%)
-WBC (wk 52) dc dc dc
(33%) (57%) (47%)
-WBC (wk 78) d dc d
(44%) (63%) (44%)
-WBC (wk 104) dc dc d
(60%) (44%) (40%)
Clinical chemistry
-inorganic phosphate ic ic
(25%)" (26%)°
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Dose
(ppm) 0 100 400 1600 dr
m f m f m f m f
-GOT ic
(116%)*
-GPT ic
(400%)?
Urinalysis no treatment-related effects
Organ weights
-liver (wk 26) ic’ ic? ic®’ ic®’
(14%) (13%) (38, (40,
59%) 40%)
-liver (wk 52) ic’ ic? ic* ic®
(11%) (9%) (41, (33,
61%) 39%)
-liver (wk 78) ic* ic®
(33, (32,
46%) 46%)
-liver (wk 104) ic*
(39,
69%)
-kidneys (all) ic’
(19%)°
Pathology
Macroscopy
-liver enlargement + + + +
-liver, white zone + + +
-liver nodule + +
microscopy
neoplastic lesions no treatment-related effects
microscopy
non-neoplastic lesions
Liver
-hepatic nodule 8/60 5/60 15/60  7/60 12/60 9/60 20/60 17/60 f
-fatty metamorphosis 11/50 17/50 20/50 17/50 30/50 24/50 m,f
-granulomatous
inflammation + + m
-cytological alterations + ++
-pigmentation + ++ f
-necrosis + ++ + m
Kidneys
-regenerating
epithelium + + +
Spleen
-pigmentation ++

4.10.1.2Carcinogenicity: inhalation

No data available

4.10.1.3Carcinogenicity: dermal

No data available

4.10.2 Human information

No data available
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4.10.3 Other relevant information

None

4.10.4 Summary and discussion of carcinogenicity

There are no indications that triflumizole is caogenic.

4.10.5 Comparison with criteria

There are no indications that triflumizole is caogenic.

4.10.6 Conclusions on classification and labelling

Triflumizole does not have to be classified foramaogenic effects.

RAC evaluation of carcinogenicity

Summary of the Dossier submitter’s proposal
summarised in Table 2 below.

Table 2. Summary of carcinogenicity studies

The DS did not propose to classify triflumizole as a carcinogen, based on the data

Method Results Remarks Reference
2-year NOAELcarc 1600 ppm (59 Animals received doses of | DAR (Virgo
combined and 77 mg/kg bw/d in 0, 100, 400, 1600 ppm in | et al.,
toxicity/ males and females, food (equal to 0, 3.5, 14, | 1984)
carcinogenicity | respectively), no evidence | 59 mg/kg bw/d for males
study in rats | of carcinogenicity was and 0, 4.5, 18, 77 mg/kg

found. bw/d for females)

No increase in neoplastic

lesions.
2-year NOAEL 1600 ppm (296 and | Animals received doses of | DAR
combined 362 mg/kg bw/d, in males | g, 100, 400, 1600 ppm in | (Yamagata
toxicity/ and females, respectively), | food (equal to 0, 16, 67 et al.,
carcinogenicity | N0 evidence of and 296 mg/kg bw/d for 1984)
study in mice | carcinogenicity was found. | males and 0, 22, 88 and

No increase in neoplastic 362 mg/kg bw/d for

lesions. females)

Comments received during public consultation
No comments were received for this hazard class during public consultation.

Assessment and comparison with the classification criteria

carcinogenicity.

Taking into account the negative results in the carcinogenicity studies in rats and mice,
RAC is of the opinion that triflumizole does not meet the classification criteria for
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4.11  Toxicity for reproduction
Table 24: Summary table of relevant reproductive axicity studies
Method Results Remarks Reference
OECD 416 Parental: NOAEL is 4.8 mg/kg bw/day (70 doses: 0, 30, 70, 170 pppTresh et al.,
2-generation | ppm), increased liver and kidney weights|d€duivalent to 0, 2.1, 4.8,/ 1984
toxicity study in | LOAEL of 12 mg/kg bw/day and 12 mg/kg bw/d for F(
rats Developmental: NOAEL is 4.8 mg/kg mallis,é), /Zd? Sfoand 14

bw/day (70 ppm), reduced litter size at ][ng ? WO 206r 58 and

LOAEL of 12 mg/kg bw/day emales, U, 2.9, 2.6, an

. . 13 mg/kg bw/d for F1

Reproduction: NOAEL_ is 4.$_mg/kg males and 0, 2.8, 6.6, anf

bw/day (70 ppm), matin/fertility | 16 mg/kg bw/d for F1

parameters, macroscopy male reproductlvpemales)

organs at LOAEL of 12 mg/kg bw/day
OECD 414 Maternal: NOAEL is 10 mg/kg bw/day, | Doses: 0, 10, 35 and 120 Nishibe et
Teratogenicity | reduced body weight, food consumption,| mg/kg bw/day al, 1983R
study in rats water intake, increased liver and spleen

weight at LOAEL of 35 mg/kg bw/day

Developmental: NOAEL is 10 mg/kg

bw/day, reduced viability, body weight,

increased resorptions, placental weight af

LOAEL of 35 mg/kg bw/day

No teratogenicity effects:

NOAEL is >120 mg/kg bw/day
OECD 414 | Maternal: NOAEL is 100 mg/kg bw/day, | Doses: 0, 50, 100 and 240 attori,
Teratogenicity | reduced body weight, food consumption,| Ma/kg bw/day 1985

study in rabbits

ovary weight, increased liver, spleen weight

at LOAEL of 200 mg/kg bw/day

Developmental: NOAEL is 100 mg/kg
bw/day, reduced survival rate, body weig
decreased placental weight at LOAEL of
200 mg/kg bw/day

No teratogenicity effects:
NOAEL is >200 mg/kg bw/day

nt,

#As summarized in the DAR, updated addendum of Febrary 2009

4.11.1 Effects on fertility

4.11.1.1INon-human information

Study 1
Reference Tesh etal., 1984 exposure continuously through the study
period
type of study 2-generation study doses 0, 30, 70, 170 ppm*
year of execution 1982-1983 vehicle diet
test substance NF-114, lot no. TK 1116, purity GLP statement no
98.6%, fine fawn powder
Route oral guideline partly in accordance with OECD
416 (1983)

Species
group size

rat, Charles River CD
15-30/sex/dose (see study
design)

acceptability
NOAEL par
NOAEL dev

acceptable
70 ppm (4.8 mg/kg bw/d)
70 ppm (4.8 mg/kg bw/d)
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reproduc tive effects :  yes, at 170 ppm (12 mg/kg bw/d)

T Equivalent to 0, 2.1, 4.8, and 12 mg/kg bw/d for FO males, 0, 2.5, 5.8 and 14 mg/kg bw/d for FO females, 0, 2.6, 5.8, and 13 mg/kg
bw/d for F1 males and 0, 2.8, 6.6, and 16 mg/kg bw/d for F1 females. Note: food consumption was only measured in the first 13 weeks
before the first pairing.

A two-generation study was conducted with CD rat® weceived triflumizole continiously in diet

at concentration levels 0, 30, 70 and 170 ppm (egu& 2.1, 4.8, and 12 mg/kg bw/d for FO males,
0, 2.5, 5.8 and 14 mg/kg bw/d for FO females, 6, 2.8, and 13 mg/kg bw/d for F1 males and 0,
2.8, 6.6, and 16 mg/kg bw/d for F1 females). Fomasamption was only measured in the

first 13 weeks before the first pairing. Thirty &fimals were treated for 13 weeks before pairing
twice in succession. The first pairing producedRad litters, which were discarded at weaning.
After the second pairing, half of the females (n=d®re killed on Day 2post coitunto permit
teratological examination and the remainder wdmald to litter (F1B litters) from which the F1
generation was selected. This procedure was rapéatéhe F1 generation: thirty F1 animals were
treated for 13 weeks before pairing twice in susioes The first pairing produced the F2A litters,
which were discarded at weaning. After the secaidrng, half of the females were killed on Day
21 post coitunto permit teratological examination and the remarmaf females were allowed to

litter (F2B litters). From the F2B litter, 10 anite&sex/dose were selected and treated for 13 weeks
after weaning. Another group of 30 animals/sex/dos@ the F2B litter underwent the
abovementioned procedure, however, the results®third generation were not described in the
report. Physical development and auditory and Viguection were examined in the F1B and F2B
litters. Selected animals (10/sex/dose) from thaf@dF1 parents (after 29 weeks of treatment), and
the F2 adults (13 weeks after weaning) were sudxeict a detailed necropsy procedure and several
organs were weighed. Microscopic examination walpaed according to the following scheme:

FO parental animals, high dose and control grodssex/dose full tissue list and 5/sex/dose
reproductive organs only

F1 generation, high dose and control groups: 5dese full tissue list and 5/sex/dose reproductive
organs only

F2 generation (13 weeks), all dose groups, 10/esg/tull tissue list

All other animals were examined externally andrimddly for macroscopic abnormalities. In
addition to the OECD (1983), organ weights of salvergans were determined, and more tissues
were examined than indicated in OECD (1983).

The study was performed partly in accordance wil#CD 416 (1983); the main deviations were
(1) the reproductive organs of not all parentaivaais were subjected to a full histopathological
examination, and (2) food consumption was only messuntil the animals were mated for the
first pairing.

Dose levels were based on the results of prelimisardies.

The main effects were observed at the high dod&@fppm. Slight developmental toxicity was
observed as the litter size of the F1A generatias decreased, hence the NOAEL for
developmental effects is set at 70 ppm, correspgnidi 4.8 mg/kg bw/day (LOAEL 12 mg/kg
bw/day). Effects on reproduction consisted of iasexl gestation length in both generations, and in
the second generation of decreased conceptiorfediéty and percentage mating, and an
increased incidence of changes in male reproduotigans. Minimal changes in male reproductive
organs were also observed at the low and mid daggghowever, these changes did not
correspond with concomitant decrease in matinglifgrbarameters and is therefore considered

not adverse at these 2 dose levels. Parental tpxi@nsisted of increased kidney weights at 70 and
170 ppm, and increased liver weights at 170 ppnreler, one pregnant female in the high dose
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group died of dystocia, and a relation to treatnoaminot be excluded. The parental effects at 70
ppm were rather slight, significantly affecting palbsolute kidney weights of females of the F1-
generation. Therefore, effects at this dose leneehat considered adverse. The NOAEL for
parental effects is consequently set at 70 ppmaleéqut.8 mg/kg bw/day.

Results of the 2-generation study.

Dose
(ppm)

0

30 70

170

dr

FO animals *
Mortality

Clinical signs
Body weight

Food consumption
(pre-mating)

Mating/fertility/gestation
first pairing (F1A)

- gestation length
second pairing (F1B)
Organ weight (n=10)
Pathology

macroscopy

microscopy (n=10)

none
no treatment-related effects?
no treatment-related effects

no treatment-related effects

no treatment-related effects

no treatment-related effects

no treatment-related effects

ic
(2%)

no treatment-
related effects

E1 pups

Litter size

-F1A dc
(12%)

-F1B no treatment-related effects

Survival index no treatment-related effects

Sex ratio no treatment-related effects

Body weight no treatment-related effects

Physical development no treatment-related effects

Auditory/visual function no treatment-related effects

Pathology

macroscopy no treatment-related effects

F1 animals*

Mortality 0 0 0 18

Clinical signs no treatment-related effects?

Body weight no treatment-related effects

Food consumption no treatment-related effects

Mating/fertility/gestation

First pairing (F2A)

- conception rate d d

(14%)  (13%)
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Dose
(ppm) 30 70 170 dr
m m f m f m f
- fertility d d
(16%) (16%)
- % mating d
(4%)
- gestation length i
(1.5%)
Second pairing (F2B) no treatment-related effects
Organ weight (n=10)
- liver i’ ic®’
(11, (14,
15%) 10%)
- kidneys ic? ic®’ f
(12%), (13,
i" (7%) 11%)
Pathology
macroscopy
- changed colour/size of 0/30 3/30 3/30 7/30

reproductive organs

microscopy (n=10)

no treatment-
related effects

E2 pups

Litter size

Sex ratio

Body weight

Physical development
Auditory/visual function
Pathology

macroscopy

no treatment-related effects

no treatment-related effects

no treatment-related effects

no treatment-related effects

no treatment-related effects

no treatment-related effects

F2 animals (13 weeks)

Organ weight (n=10)
- kidneys

Pathology

macro/microscopy (n=10)

no treatment-related effects

ia’ icr ia,r
(6,9%) (12,
8%)

4.11.1.2Human information

No data available

4.11.2 Developmental toxicity

4.11.2.1INon-human information

Study 1
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reference : Nishibe et al, 1983h exposure : days 6-16 of gestation, gavage
type of study . teratogenicity study doses : 0, 10, 35, 120 mg/kg bw/d
year of execution : 1982 vehicle : 5% Arabic gum aqueous solution
test substance . Technical NF-114, lot no. YS-200, GLP statement : no
purity 98.7%, white crystals
route : oral guideline : in accordance with OECD 414
(1981)
species :  rat, Sprague-Dawley (Crj:CD) acceptability : acceptable
group size . 24 females/dose NOAEL mat : 10 mg/kg bw/d
NOAEL dev : 10 mg/kg bw/d
teratogenic effects : not observed

A teratogenicity study was performed with trifluroie in Sprague-Dawley rats (24 females/dose).
The study was performed in accordance with OECdajune 414 (1983). In addition the following
organs of the dams were weighed: liver, kidneyeep] ovaries, adrenals. The test substance was
administered on days 6-16 of gestation by gavad@&4 Arabic gum aqueous solution at dose
levels of 0, 10, 35 and 120 mg/kg bw/day. Mategiftdcts were observed at dose levels of 35 and
120 mg/kg bw/day, and consisted of significant mums in body weight, food consumption, water
intake, and significant increases of spleen aret iveight. At these dose levels a reduction in the
number of viable foetuses and in foetal body weightl an increase in the number of late
resorptions and increased placental weight wasaserved. The macroscopic findings in foetuses
of all treated groups were considered either m@timent-related in the absence of a dose-response,
or not considered adverse as the lesion is obseneed often as a spontaneous finding. The
NOAEL for maternal and developmental effects isdfare set at 10 mg/kg bw/d.

The late resorption in a high dose female mighéplly have been caused by a teratological
effect in the foetuses. However, since placentaglmteand the number of late resorptions increased
as the dose level increased, it was considerdtkiDAR that the late resorption had occurred as an
effect through the placenta damaged by the testanbte, rather than a direct effect on foetuses.
Therefore it is considered that triflumizole did pooduce a teratogenic response in rats in this
teratogenicity study.

The effects on maternal body weight (minus utengs@ntents) are only 5% in the mid dose group
and 8% in the high dose group. It is unlikely thath a small effect on body weight would increase
post implantation loss or cause other foetal eftdet addition, the individual data (confidential)
show that, in 8 animals of the mid dose group Wwidy weights between 306 and 348 g and in 4
animals of the high dose group with body weightsveen 305 and 319 g, 3 or more late
resorptions were found. In these animals, body tegycomparable of that of controls (body
weight control animals range from 301.4 - 370.4jisTindicates that it is unlikely that the late
resorptions (at least in these animals) are caog@daternal toxicity.

Results of the developmental study in rats

Dose

(mg/kg bw/d) 0 10 35 120 dr

Maternal effects

Mortality none

Clinical signs no treatment-related effects

Pregnant animals 24 24 24 24

Body weight gain dc dc
(16%) (20%)

Body weight minus dc dc

uterus and contents (5%) (8%)

Food consumption dc dc
(8%) (13%)

Water intake d dc
(2%) (9%)
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Dose
(mg/kg bw/d) 0 10 35 120 dr
Organ weight
- liver i i
(6%) (11%)
- spleen i2r jor
(10, 17%) (14, 24%)
Pathology
macroscopy no treatment-related findings
Litter response
Live dc dc
foetuses/pregnant (20%) (20%)
female
Foetal weight
- males dc dc
(6%) (7%)
- females dc
(8%)
Placental weight ic ic
(73%) (86%)
Post implantation loss
- late resorptions or ic ic
deaths 1) 0) (66) (73)
Sex ratio no treatment-related effects
Examination of the
foetuses
External observations no treatment-related effects
Skeletal findings
- 14" rib [ [ ic
(11) (16) (16) (55)
Visceral findings
- renal pelvic dilatation ic i ic
(13) (29) (24) (25)
Study 2
reference Hattori, 1985 exposure days 6-18 of gestation, gavage
type of study teratogenicity study doses 0, 50, 100, 200 mg/kg bw/d
year of execution 1983-1984 vehicle 1.5% Arabic gum aqueous

test substance
route

species
group size

NF-114, lot no. TK-3081, purity
98.7%, pale yellow powder
oral

rabbit, New Zealand White
15 females/dose

GLP statement
guideline

acceptability
NOAEL mat
NOAELdev
teratogenic effects

suspension
no

in accordance with OECD 414
(1983)

acceptable

100 mg/kg bw/d

100 mg/kg bw/d

not observed

The second teratogenicity study according to OEGidaldine 414 was performed with New

Zealand White rabbits (15 females/dose). In addlitie following organs of the

dams were weighed: heart, lung, liver, kidney, spJehymus, ovaries, adrenals. The test substance
was administered by gavage at dose levels 0, add 200 mg/kg bw/day as a suspension in
1.5% Arabic gum aqueous solution on days 6-18 sfag®n. Maternal effects were observed at a
dose level of 200 mg/kg bw/d and consisted of actdn of food consumption and body weight,
ovary weight and an increase in liver and spleeighteAt the foetal observations, lower survival
rate and decreased body weights and placental iweyle observed at 200 mg/kg bw/d. The
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reduction in food consumption at 100 mg/kg bw/dagwnly slight and had no concurrent effect
on body weight. It is therefore not consideredd¢adverse, and the NOAEL for maternal and
developmental effects is set at 100 mg/kg bw/dtéMatogenic effects were observed in this
teratogenicity study in rabbits.

Results of the developmental study in rabbits

Dose

(mg/kg bw/d) 0 50 100 200 dr

Maternal effects

Mortality none

Clinical signs no treatment-related effects

Pregnant animals 13 14 13 14

Abortions 0 0 0 0

Body weight gain dc
(25%)

Food consumption dc dc

(4%) (11%)
Organ weight
- liver ic®
(15, 22%)

- spleen ic’
(23%)

- ovaries dc?
(22%)

Pathology

macroscopy no treatment-related findings

Litter response

Live foetuses no treatment-related findings

Foetal weight dc
(13%)

Placental weight dc
(16%)

Post implantation loss no treatment-related effects

Sex ratio no treatment-related effects

24-h Survival rate dc
(21%)

Examination of the

foetuses

External observations no treatment-related effects

Skeletal findings no treatment-related effects

Visceral findings no treatment-related effects

4.11.2.2Human information

No data available
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4.11.3 Other relevant information

Late resorptions (and placental effects) are diseved after exposure to other azoles
(epoxiconazole, letrozole).

N N
I )

N
CF3 (\N
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° N:<CH20C3H7 // O O \\N C| °

N
triflumizole letrozole epoxiconazole

Epoxiconazole causes an increase in late resogpéibdoses 45 mg/kg bw/day (i.e. similar dose
level as triflumizole). Mechanistic studies in wiiepoxiconazole is administered together with
estradiol cyclopentylproprionate (ECP) showed thaats, depletion of estradiol (by administration
of epoxiconazole) resulted in placental damagelatedresorptions. Co-administration with ECP
dose-relatedly increased (but not normalized) #teadiol serum levels and reduced the effect on
placental damage and late resorptions. In guings pstradiol levels and placentas and the number
of late resorptions or post-implantation loss westaffected. Clearly, there is a species diffeeenc
with regard to the late resorptions (Additionalbirmhation report for a Substance under Harmonised
Classification and Labelling Process: Epoxiconatalailable at
http://echa.europa.eu/documents/10162/1albc71c-4838-849e-137a606205d4)). However,
there are no adequate data that the mechanismg@meldisruption) observed in rats is not relevant
for humans. Therefore, it cannot be excluded tmaeffects observed in rats (and rabbits) can also
occur in humans.

4.11.4 Summary and discussion of reproductive toxicity

In a 2-generation reproduction study rats were sggdhrough the diet to 30, 70 or 170 ppm
triflumizole. Parental toxicity resulted in increasliver and kidney weights in the F1-animals at th
highest dose level. Based on these effects the NC8iEparental toxicity was set at the next lower
dose level, equal to 4.8 mg/kg bw/day (LOAEL 12 kgddw/day). Also at the highest dose level
developmental (reduced litter size) and reprodeatiffects (reduced mating/fertility) were
observed. Therefore the NOAELSs for reproduction dedelopment were likewise set at 4.8 mg/kg
bw/day (LOAEL 12 mg/kg bw/day). However, the effeon fertility and male reproductive organs
were not consistent between the different generstio

Two teratogenicity studies were executed with aad rabbits, which were exposed by gavage to,
respectively 10, 35 or 120 mg/kg bw/day and 50, @@ 200 mg/kg bw/day.

Maternal toxic effects were virtually identicallith species and comprised of reduced body
weight and food consumption and increased liversptelen weights. Based on these effects, the
NOAEL for maternal toxicity was set at 10 mg/kg day (LOAEL 35 mg/kg bw/day) for rats and
100 mg/kg bw/day (LOAEL 200 mg/kg bw/day) for ratsbiln the rat, the observed developmental
effects were a reduction in the number of viabletdses and in foetal body weight, and an increase
in the number of late resorptions and increasecepial weight, while in the rabbit a lower pup
survival rate, decreased pup weights and decrgdaeental weight were observed. Based on these
respective effects, the NOAEL for developmentaidibx was set at 10 mg/kg bw/day (LOAEL 35



CLH Report For TRIFLUMIZOLE

mg/kg bw/day) for rats and 100 mg/kg bw/day (LOAELO mg/kg bw/day) for rabbits. In neither
study irreversible structural effects were obsefidMQAEL >120 mg/kg bw/day for rats and >200
mg/kg bw/day for rabbits).

4.11.5 Comparison with criteria

The effects on fertility were small and only seanone generation but not repeated in another
mating or in another generation. Also the change#dur/size of the reproductive organs was only

observed macroscopically in adult F1 animals buatconfirmed microscopically and not observed

in the 13-week F2 animals and not in the repeatese doxicity studies. These effects are

considered as incidental findings. Therefore, mggfication for effects on fertility is required.

A clear increase in late resorptions and relatededese in live fetuses per pregnant female was
observed at the two highest dose levels in theldpreental study in rats. A reduced body weight
gain, food consumption and water intake was alseded in the dams. However, it is unclear
whether the foetal effects were secondary to thiemal toxicity or whether the maternal effects
where due to the decrease in fetuses present indh®. Nevertheless, the effects on maternal
body weight minus uterus and contents was less1&# In addition, the individual data show that
late resorptions in the mid and high dose grous @& occur in dams with a normal body weight.
It is therefore unlikely that the late resorpti@me caused by maternal toxicity. The strong in@eas
in placental weight may be an indication that theavved increase in post-implantation loss is not a
direct effect of the substance on the fetus.

For another azole (epoxiconazole), which also ieduate resorptions and increased placental
weights, it is shown that depletion of estradialules in placental damage and late resorptions Thi
is considered to be an effect on development antbrize a secondary non-specific consequence of
maternal toxicity. As for triflumazole, a specigfatence was observed as late resorptions
occurred in rats, but not in guinea pigs. Seermrédeemblance in molecular structure and
developmental effects between triflumizole and egpaxazole, it is very likely that the increase in
late resoptions with triflumizole are induced i@ tsame mechanism and should also be considered
as specific. However, there are no adequate datadhté mechanism (endocrine disruption)
observed in rats is not relevant for humans. Ittbanefore not be excluded that the effects
observed in rats can also occur in humans.

In the developmental study in rabbits, there waseabeses in foetal weigth and placental weight
which are considered to be secondary to the obdenaternal toxicity (decreased body weight
gain, decreased food consumption and changesteircergan weights) at the highest dose level.
For the reduced 24-h survival rate it is uncleaethbr this could be secondary to the observed
maternal toxicity. However, seen the reduced fostaght this cannot be excluded.

4.11.6 Conclusions on classification and labelling

An increase in post implantation loss in the depelental study in rats (Nishibe et al., 1983h) was
observed at the two highest dose levels. The sffa@ unlikely to be caused by maternal toxicity,
since they are also observed in dams with normdy eeights. The strong increase in placental
weight might indicate that the observed embryodibxiis not be a direct effect of triflumizole on
the embryo. In addition, data from another azofwxé&onazole) have shown that the mechanism
for the late resorptions is endocrine disruptioeersthe resemblance in molecular structure and
developmental effects between triflumizole and epunazole, it is very likely that the increase in
late resoptions with triflumizole are induced v tsame mechanism and should also be considered
as specific. There is no information showing thHa# mechanism (endocrine disruption) is not



CLH Report For TRIFLUMIZOLE

relevant for humans. Therefore, it is proposedlassify triflumizole as Repr Cat 1B; H360D and

DSD Cat 2; R61.

RAC evaluation of reproductive toxicity

Summary of the Dossier submitter’s proposal
The DS proposed to classify triflumizole as Repr. 1B; H360D based on the results of the
studies summarised in Table 3 below.

Table 3. Summary of relevant reproductive toxicity studies according to the DS.

Method Results Remarks Reference
2-generation Parental NOAEL: 4.8 mg/kg bw/d Doses: 0, 30, 70, Tesh et al.,
toxicity study | (70 ppm); increased liver and 170 ppm 1984
in rats kidney weights at LOAEL of 12 (equivalent to 0,

mg/kg bw/d. 2.1,4.8 and 12
OECD TG 416 | Developmental NOAEL: 4.8 mg/kg mg/kg bw/d for FO

bw/d (70 ppm); reduced litter size | males, 0, 2.5, 5.8

at LOAEL of 12 mg/kg bw/d and 14 mg/kg

Reproduction NOAEL: 4.8 mg/kg bw/d for FO

bw/d (70 ppm); effects on females, 0, 2.6,

mating/fertility parameters, and 5.8, and 13 mg/kg

macroscopy of male reproductive bw/d for F1 males

organs at LOAEL of 12 mg/kg and 0, 2.8, 6.6

bw/d. and 16 mg/kg

bw/d for F1
females)

Teratogenicity | Maternal NOAEL: 10 mg/kg bw/d; Doses: 0, 10, 35 Nishibe et
study in rats reduced body weight, food and 120 mg/kg al., 1983h

consumption, water intake, and bw/d
OECD TG 414 | increased liver and spleen weight

at LOAEL of 35 mg/kg bw/d.

Developmental NOAEL: 10 mg/kg

bw/d; reduced viability, body

weight, increased resorptions, and

placental weight at LOAEL of 35

mg/kg bw/d.

No teratogenicity effects, NOAEL:

>120 mg/kg bw/d.
Teratogenicity | Maternal NOAEL: 100 mg/kg bw/d; | Doses: 0, 50, 100 | Hattori,
study in reduced body weight, food and 200 mg/kg 1985
rabbits consumption, ovary weight and bw/d

increased liver and spleen weight
OECD TG 414 | at LOAEL of 200 mg/kg bw/d.

Developmental NOAEL: 100 mg/kg

bw/d; reduced survival rate and

body weight, and decreased

placental weight at LOAEL of 200

mg/kg bw/d.

No teratogenicity effects,

NOAEL: >200 mg/kg bw/d.

The DS’s argument for classification was that an increase in post implantation loss in the
developmental study in rats (Nishibe et al., 1983h) was observed at the two highest dose
levels, and was unlikely to be caused by maternal toxicity since they are also observed in
dams with normal body weights. The strong increase in placental weight might indicate
that the observed embryo toxicity is not be a direct effect of triflumizole on the embryo.
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In addition, data from another azole (epoxiconazole) have shown that the mechanism for
the late resorptions is endocrine disruption. Considering the resemblance in molecular
structure and developmental effects between triflumizole and epoxiconazole, it is very
likely that the increase in late resoptions with triflumizole are induced via the same
mechanism and should also be considered as specific. There is no information showing
that the mechanism (endocrine disruption) is not relevant for humans. Therefore, it is
proposed to classify triflumizole as Repr Cat 1B; H360D.

Comments received during public consultation
One MS agreed with the proposed classification as Repr 1B; H360D.

One MS proposed that Repr. 2 would be more appropriate taking into account that no
teratogenic effects were seen, and that the increased post-implantation loss occurred
only at dose levels where maternal toxicity was also seen.

One industry comment presented an extensive review of data and arguments that
classification as a suspected human reproductive toxicant (Repr. 2) is a more appropriate
than category 1B. In particular, they submitted 14 published papers during public
consultation with the aim to compare the mode of action of different azoles and
demonstrate that triflumizole does not induce teratogenic effects. However, the DS
responded in the RCOM that there is no conclusive information available on the mode of
action of triflumizole itself. The DS agreed that for triflumizole, endocrine disruption is a
possible (hypothetical) mechanism for the developmental effects, but not a proven
mechanism. The DS further argued that there were no adequate data to exclude the
relevance for humans.

Assessment and comparison with the classification criteria

Fertility and sexual function

1) In a non-GLP range-finding reproductive toxicity study (Tesh & Willoughby, 1982),
groups of 6 male and 6 female Sprague-Dawley rats were treated with triflumizole in the
diet at doses of 0, 400 or 1200 ppm (equal to approximately 0, 20 and 60 mg/kg bw/d)
for 2 weeks prior to mating, throughout the mating period, gestation and lactation, and
up to termination after day 21 postpartum.

The mean litter size was slightly reduced at 400 ppm (10.5 versus 13.3 for controls;
statistical significance not known), but the number of live births and viability were the
same as for controls. Gestation length in the group receiving 400 ppm was increased by
1 day compared to controls, but the gestation index (number of live litters born/number
of pregnant dams x 100) was not affected. No other differences were noted in this dose
group compared to controls. Body weight gain in females was reduced compared to
controls over gestation days (GD) 0-13 (approximately 25% less than control body
weight gain; P < 0.01).

Of the 6 females in the 1200 group, only one gave birth to live foetuses and survived. Of
the three female rats that gave birth, one gave birth to live foetuses but was killed in
extremis on postpartum day 1; necropsy revealed retained dead foetuses in utero. The
other female gave birth to dead foetuses. Of the 3 females that did not give birth, one
female was found dead on day 23 postcoitum, and one female was killed in extremis on
day 24 postcoitum. Both of these females had dead foetuses in utero. The remaining
female did not deliver a litter, and necropsy revealed evidence of one early resorption.
Necropsy of animals that died or were killed in extremis did not reveal any abnormalities
other than the dead foetuses. In surviving foetuses in the high-dose group, foetal birth
weight was reduced compared with controls, but it increased during lactation. The study
revealed developmental toxicity seen as reduced number of live foetuses at birth and
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increased number of dead foetuses at birth.

2) In a three-generation reproductive toxicity study (Tesh, Willoughby & Whitney, 1984,
quoted from Triflumizole IMPR, 2013), groups of 30 male and 30 female CD rats were
treated with doses of triflumizole (purity not stated) in the diet at doses of 0, 70, 170 or
420 ppm (equal to 0, 4.8, 11.7 and 29.0 mg/kg bw/d for FO males and 0, 5.5, 13.5 and
33.3 mg/kg bw/d for FO females). Continuous dietary administration of triflumizole at 420
ppm resulted in slight decreases in body weight gain, increased length of estrous cycles,
reduced vaginal cornification and extended precoital interval. Eventual mating
performance and conception rate were unaffected, but gestation length was extended,
and severe parturition difficulties resulted in maternal death and high perinatal mortality
of offspring. In surviving offspring, body weight gain to weaning was reduced. At a dose
of 170 ppm, similar but less severe effects on gestation length, parturition and perinatal
mortality were observed. At a dose of 70 ppm, only slight increases in gestation length
were observed. There were no organ weight changes or pathological findings in males
that were considered related to treatment at any dose. There was a marginal increase in
relative liver weights in females in the 420 ppm dose group, but no microscopic findings.
The only treatment-related macroscopic finding in offspring was a statistically significant
increase in the incidence of hydronephrosis at 420 ppm. In conclusion, the NOAEL for
parental and reproductive effects was 70 ppm (equal to 4.8 mg/kg bw/d). Based on the
results observed at 170 and 420 ppm, the decision was made to terminate this study
after weaning of the F1A litters and to conduct a second study at levels of 0, 30, 70 and
170 ppm in the diet (see below; Tesh et al., 1984).

3) In a three-generation reproductive toxicity study (Tesh et al., 1984), groups of 30
male and 30 female CD rats were treated with triflumizole in the diet at doses of 0, 30,
70 or 170 ppm (equal to 0, 2.1, 4.8 and 12 mg/kg bw/d for FO males and 0, 2.5, 5.8 and
14 mg/kg bw/d for FO females; 0, 2.6, 5.8 and 13 mg/kg bw/d for F1 males and 0, 2.8,
6.6, and 16 mg/kg bw/d for F1 females; and 0, 2.6, 6.0 and 15 mg/kg bw/d for F2 males
and 0, 3.0, 6.9 and 16 mg/kg bw/d for F2 females).

Parental toxicity consisted of increased kidney weights at 70 and 170 ppm and increased
liver weights at 170 ppm. Moreover, placental weights were increased at 170 ppm in all
generations. The parental effects at 70 ppm were slight, significantly affecting only
absolute kidney weights of females of the F1 generation. Therefore, effects at this dose
level are not considered adverse. The percentage of mating, conception rates and fertility
indexes were not affected by treatment in FO, F1 and F2 generations neither in the first
(F1A-F3A) nor the second pairing (F1B-F3B).

At 170 ppm, an increased gestation length was observed in the first two generations. At
170 ppm, the litter size of the F1A generation was decreased; however, this was not seen
in any generation thereafter. At 170 ppm in the F3A generation, statistically significant
reductions were seen in live birth index, birth weight and viability index. However, these
effects were seen only in this third generation and were not consistent or dose related in
the other generations.

The NOAEL for parental toxicity was 70 ppm (equal to 4.8 mg/kg bw/d), based on
increased placental weights and increased liver and kidney weights at the high dose (170
ppm, equal to 12 mg/kg bw/d).

The LOAEL for offspring toxicity was 170 ppm (equal to 12 mg/kg bw/d), the highest
dose tested (Tesh, Willoughby & Secker, 1986) at which a decrease in litter size in the
F1A generation and reduced live birth index, birth weight and viability index in the F1B
generation were observed; however, these effects were most probably related to
developmental toxicity of triflumizole because they were mostly seen at birth.

Taking into account the above data, RAC is of the opinion that triflumizole does not affect
sexual function and fertility, since the effects observed in the studies were presumably
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induced by the action of triflumizole on developing foetuses in utero, suggesting that
triflumazole induces developmental toxicity.

Developmental toxicity

1) In a non-GLP developmental toxicity study in rats (Nishibe et al., 1983), groups of 24
pregnant female Sprague-Dawley (Crj:CD) rats were treated with 0, 10, 35 or 120 mg/kg
bw/d triflumizole by gavage on GD 6-16. The study was performed partly in accordance
with OECD TG 414.

Maternal effects were observed at dose levels of 35 and 120 mg/kg bw/d and consisted
of significant reductions in body weight gain (16 and 20%, respectively), feed
consumption (8 and 13%) and water intake (2 and 9%) and of significant increases in
spleen (17 and 24%) and liver (6 and 11%) weights. At the same dose levels, a
reduction in the number of viable foetuses (by 20%), a reduction in foetal weight (6 and
7%), an increase in the number of late resorptions (18.1 and 19.8%) and increased
placental weight (73% and 86%) were also observed. At the highest dose, there was an
increase in foetuses with 14th rudimentary rib as compared to the low- and mid-dose
groups, but the percentage of foetuses affected was comparable to that in controls. The
incidences of renal pelvic dilatation showed no dose-response relationship in the
percentage of foetuses affected. Therefore, these histopatological findings were not
considered adverse. The study demonstrated moderate developmental toxicity of
triflumizole, although without teratogenic effects, at doses showing moderate maternal
toxicity.

2) In a developmental toxicity study in rats, groups of 24 pregnant female Sprague-
Dawley (Crj:CD) rats were treated from GD 6 up to GD 16 with triflumizole by gavage at
doses of 0, 3, 7 or 35 mg/kg bw/d (Gotoh, 1986). The study was performed partly in
accordance with OECD Test Guideline 414.

Maternal toxicity was evident at 35 mg/kg bw/d. Body weight gain was reduced
compared with controls over GDs 17-18 as well as over the whole dosing interval (-18%
and -15%, respectively; P < 0.05). The reduction in mean body weight gain was
accompanied by reductions in feed consumption on GD 7 and daily over GDs 12-19,
ranging from -9% to -16% of control values. No statistically significant differences were
noted in absolute body weight or water intake. Changes in organ weights could not
definitively be considered adverse effects of treatment. The placental weight was
significantly increased compared with controls (+45%). Gross necropsy did not reveal
any adverse effects of treatment. No adverse effects of treatment were observed in
females at 3 or 7 mg/kg bw/d.

Evidence of developmental toxicity was observed at 35 mg/kg bw/d. The incidence of late
resorptions/dead foetuses was significantly increased (17% versus 0% for controls/4.8%
versus 0% for controls, respectively). Although the number of viable foetuses was slightly
reduced compared with controls (13.2 versus 14.1 for controls), this reduction did not
attain statistical significance. Foetal weight was not affected. No statistically significant,
treatment-related external, visceral or skeletal malformations or variations were noted.

Table 4. Foetal toxicity in a developmental toxicity study in rats (Gotoh, 1986)

Litter response Dose (mg/kg bw/d)

0 3 7 35
Live foetuses/ 14.1 14.9 14.3 13.2
pregnant female (-6%)
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Dead or resorbed (23 13 (-43%) 24 35 (+52%)
foetuses

- Early deaths 23 12 21 18

- Late deaths 0 1 3 17*

*: P < 0.05;

Although the number of viable foetuses was slightly reduced compared to controls (13.2
vs. 14.1 for controls), this reduction did not attain statistical significance. Foetal weight
was not affected. No statistically significant, treatment-related external, visceral or
skeletal malformations or variations were noted. The increased number of late
resorptions/dead foetuses at 35 mg/kg bw/d is concordant with the same effect observed
in a developmental toxicity study in rats (Nishibe et al., 1983)

3) In a non-GLP developmental toxicity study (Hattori, 1985) in rabbits, groups of 15
pregnant female New Zealand White rabbits were treated with triflumizole by gavage at
doses of 0, 50, 100 or 200 mg/kg bw/d.

Treatment with triflumizole produced maternal toxicity, as shown by reduced body weight
and feed consumption, at 200 mg/kg bw/d. A slight, temporary depression of feed
consumption was also recorded at 100 mg/kg bw/d. Treatment with triflumizole did not
result in any external, visceral or skeletal malformations. Pups from the high-dose group
had a reduced 24-h survival rate (77% vs. 98% for controls) and statistically significantly
reduced pups weight when compared with controls. Values were also low when compared
with the laboratory historical control data. No other effects on reproduction or foetal
development were noted.

4) In the other developmental toxicity study in rabbits (Keller, 1988), groups of 16
pregnant female New Zealand White rabbits were treated with triflumizole by gavage at
doses of 0, 5, 25 or 50 mg/kg bw/d at GD 7-19. There was no clear evidence of maternal
toxicity at any of the doses used. No effects on foetal development were noted.

Taking into account that oral exposure of female rats and rabbits to triflumizole, at doses
causing moderate maternal toxicity, lead to reduced number of live foetuses at birth,
increased number of dead foetuses at birth, increased number of late resorptions,
reduction of foetal weight and increased placental weight, RAC is of the opinion that
triflumizole warrants classification as Repr. 1B - H360D (May damage the unborn child).

It is considered unlikely that the late resorptions were caused by maternal toxicity
because triflumizole exposure only slightly reduced maternal body weight gain and food
consumption. The strong increase in placental weight may be an indication that the
observed increase in late resorptions is not a direct effect of the substance on the foetus
and might be due to placental dysfunction.

Late resorptions (and placental effects) were also observed after exposures to other
azoles (epoxiconazole, letrozole). For epoxiconazole, it has been shown that depletion of
estradiol resulted in placental damage and late resorptions. This was considered to be an
effect on development and not to be a secondary non-specific consequence of maternal
toxicity. For epoxiconazole, a species difference was observed as late resorptions
occurred in rats, but not in Guinea pigs. Mechanistic studies, in which epoxiconazole was
administered together with estradiol cyclopentylproprionate (ECP), showed that in rats,
depletion of estradiol (by administration of epoxiconazole) resulted in placental damage
and late resorptions. Co-administration with ECP led to a dose-dependent increase (but
not normalisation) of the estradiol serum levels and reduced the effect on placental
damage and late resorptions. In Guinea pigs, estradiol levels, placentas and the incidence
of late resorptions or post-implantation loss were not affected. Clearly, there was a
species difference with regard to the late resorptions. However, there were no adequate
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data to show that the mechanism (endocrine disruption) observed in rats was not
relevant for humans. Therefore, it could not be excluded that the effects observed in rats
(and rabbits) could also occur in humans.

In summary, RAC concludes that classification of triflumizole as Repr. 1B; H360D is
justified, based on clear adverse effects observed after triflumizole exposure in a rat
developmental toxicity study (reduced number of live foetuses at birth, increased number
of late resorptions and death, as well as reduced foetal weights) and also taking into
account the decreased 24-h survival rate in a rabbit developmental toxicity study. RAC
concludes that the observed effects across a number of studies, co-occurring with only
slight to moderate maternal toxicity, justifies the classification as Repr. 1B:H360D, even
without additional comparison with other azole substances (e.g. letrozole and
epoxiconazole).

4.12 Other effects
4.12.1 Non-human information

4.12.1.1Neurotoxicity

Method Results Remarks Reference

Acute oral NOAEL of 25 mg/kg bw Animals received doses of 0, ggldenth

neurotoxicity | Critical effects: clinical findings and | 25, 100, 400 (males)/200 al. 2003
study inrats, | functional and motor activity effects | (females) mg/kg bw

single exposure| No specific neurotoxic effects

13-week NOAELeurotoxiciy Of 117 mg/kg Animals received doses of 0, | Goldenthal
neurotoxicity | bw/day 70, 700, 2000 ppm (equal to §,, 2004
study in rats No specific neurotoxic effects 4.1, 41, 117 mg/kg bw/d for

males and 4.9, 48, 133 mg/kg
bw/d for females)

®As summarized in the DAR, updated addendum of Felr2009

Study 1
reference : Goldenthal, 2003 exposure : once by gavage
type of study : acute oral neurotoxicity study doses : 0, 25, 100, 400 (males)/200
(females) mg/kg bw
year of execution : 2003 vehicle : 1% carboxymethylcellulose
test substance . triflumizole, lot no. TBC-343, GLP statement : yes
purity 99.2%, off-white powder
route : oral guideline : in accordance with OECD 424
species :  rat, CD”® [Crl: CD® (SD)IGS BR] acceptability . acceptable
group size . 11/sex/dose NOAEL ; 25 mg/kg bw

Acute neurotoxicity study was performed in accomtawith OECD guideline 424. Animals
received a single dose of 0, 25, 100, 400 (mal@8)(females) mg/kg bw by gavage in 1%
carboxymethylcellulose. Clinical observations a@Brevaluations were performed on days -4, 1
(before and 2 h after test substance administrgt®and 15. Motor activity evaluations were
conducted immediately following each FOB intenkadllowing neurobehavioral evaluations 6
animals per sex/dose were randomly selected faopathology.
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No specific neurotoxic effects of the test substamere observed in this study. Based on the
clinical findings, the functional and motor activeeffects observed at the next higher dose, the
NOAEL of this study was set at 25 mg/kg bw.

Study 2
reference . Goldenthal, 2004 exposure : 13-weeks, in diet
type of study . 13-weeks oral neurotoxicity study doses : 0, 70, 700 and 2000 ppm*
year of execution : 2003 vehicle : none
test substance . triflumizole, lot no. TBC-343, GLP statement : yes
purity 99.2%, off-white powder
route : oral guideline : in accordance with OECD 424
species . rat, CD® [Crl: CD® (SD)IGS BR] acceptability : acceptable
group size . 16/sex/dose LOAEL : 70 ppm (4.1 mg/kg bw/d)

' Equalto0, 4.1, 41, 117 mg/kg bw/d for males and 4.9, 48, 133 mg/kg bw/d for females.

The 90-day neurotoxicity study with CD rats wasf@ened in accordance with OECD guideline
424. Dose levels were based on the results of eifggeprevious studies. The test substance was
administered for 13 weeks in diet at dose level3,af0, 700 and 2000 ppm, equal to 0, 4.1, 41 and
117 mg/kg bw/day for males and 4.9, 48, 133 mgikglhy for females. The clinical observations
which may indicate neurotoxicity included autonomifects such as salivation and nervous system
effects including tremors, convulsions, reactit@yhandling and bizarre behaviour. Functional
observational battery (FOB) evaluations were cotetlion designated animals without knowledge
on the part of the testers of the treatment grodpaminations were conducted on ten
animals/sex/group prior to initiation of exposurelie test article, and during Weeks 4, 8, andf13 o
test article administration. The same animals wested at all time points. During open-field
evaluations, each animal was observed for a minimtthree minutes in a black plexiglass, open-
field observation box measuring 20 x 24 x 8 inches.

The parameters evaluated in the FOB included, leué wot limited to, evaluation of activity and
arousal, posture, rearing, bizarre behaviour, clanid tonic movements, gait, mobility, stereotypy,
righting reflex, response to stimulus (approacitkeiail pinch, and touch), palpebral closure, ipup
response, piloerection, exophthalmus, lacrimasaliyation, and respiration. The amount of
defecation and urination was also recorded. Folkeamd hind limb grip strength and hind limb
splay were measured. Pain perception was assegseddsuring the latency of response to a
nociceptive (thermal) stimulus when each animal plased on a hot plate apparatus setto 52 + 1
°C. Body weight and temperature were also measured.

All ten animals/sex/group designated for behavibi@sting were also tested for motor activity
prior to initiation of exposure to the test artieled during the Weeks 4, 8, and 13. Activity was
assessed by placement in a Digiscan® Activity Mamiteasuring 16 by 16 by 12 inches and
equipped with a computer analyser. Animals wereitaged (recorded) for three consecutive 10-
minute intervals (ca. 10 seconds per intervalvatig for examination of both exploratory and
acclimation activity levels. Movement was recordbgdl6 photocells each in two horizontal and
one vertical plane. Two of these planes were useddord horizontal activity and intersected at
right angles to form a grid pattern. The third gawas located above the first two and recorded
vertical activity. A range of different activitiegere recorded but only the following were used in
comparisons between treated and control animalseasost representative activity parameters:
horizontal activity, vertical activity, total distae (centimetres), and stereotypic behaviour.
Following the FOB and motor activity evaluationi, ts/sex/group were randomly selected for
neuropathology evaluation from the ten rats/sexifgresignated as behaviour test animals.
Complete necropsies were performed on these anifftaésbrain (including cerebrum,
cerebellum/pons and medulla oblongata), proximatiscnerve (2), sural nerve (2), tibial nerve (2),
spinal cord including cervical swelling {C3-C6} ahdnbar swelling (L1-L4), trigeminal ganglia
(2), dorsal root ganglia (C3-C6, LI-L4), and doraat ventral root fibres (C3-C6, L1-L4) were
collected. After fixation, both sciatic nerves withial, fibular and sural extensions were dissgcte
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free from the carcass to a point below the hockfaroups 1 and 4. Those nerves were stapled
onto cards, labelled left or right, proximal ortdisNo neuropathology animals died on study or
were euthanised in extremis. For the remaining alsirfien/sex/group), complete necropsy
examinations were performed.

No cholinesterase activities were measured.

Within-session habituation

A clear habituation pattern was evident withinragg session in all groupse. male and female

rats and at all time point measured (pretest, wleékand 13). No differences are observed between
the dose groups. A significant decrease in horeaattivity was seen in control male rats in week
13 compared with the rats exposed to triflumizdleis decrease was observed for all motor
activities.

Inter-session habituation

A unique inter-session habituation pattern wasavi@nly in males of the control group (motor
activity decreased constantly over the course ®@fthdy). This pattern was not seen in the treated
males. A statistically significant test articleatdd change was observed in the magnitude of
various calculated locomotor activity output measure. horizontal activity, vertical activity, total
distance, and stereotypy) following 13 weeks ddtireent in male rats. While male control animals
demonstrated a decrease in the relative magnitulde@motor activity parameters over the course
of the studyi(e., at successive evaluation intervals; pre-dose Ké/ée8, 13), test article treated
groups of male animals did not show this patteratt#nuated activity over timed., habituation).

In the females, both in control and treatment gsptpe inter-session habituation was not evident.
While there did not appear to be any consisten¢-dlesponse pattern characterising this effect

in male animals, the relatively increased levellobmotor activity observed in the treated groups
is considered test article-related. The locomatadifgs in males are however not a clear adverse
effects. The locomotor changes observed in thidysitere caused by the test article, but, according
to the study author, the changes are within thenabrange of behavior for rats.

Unfortunately there are no historical control daten the performing laboratory, but historical
control data from other labs (same time period sarde strain of rats) show that the decrease in
motor activity over time in control male backgroutata is less pronounced than control rats of the
triflumizole study. Moreover, the motor activitytdaof treated rats fall within the range of the
historical control data of control male rats. ThHere, the motor activity pattern of the rats exgbse
to triflumizole can be considered as not adverse.

Rearing

A statistically significant change in rearing wated in males at 700 ppm and 2000 ppm at week
13 and 4, respectively. These effects were moshitelated to the pretest difference in total
number of rears between control rats and do ntgatetest-article related changes in the functional
behavior. There was no trend in the data, and tlvaseno dose- or time-dependency. These effects,
while statistically significant, are not considetedde physiologically relevant.

In conclusion, the effects on motor activity ar@sidered not adverse because there is no dose-
response relationship, there is no effects in fesiahd the locomotor changes are within normal
range of behavior.

Based on the liver effects, the NOAEL for non-neoxa effects is set at 70 ppm, equal to 4.1
mg/kg bw/d. The NOAEL for neurotoxicity is considdrto be the highest dose tesies, 2000
ppm (117 mg/kg bw/day).
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In addition, in the 2-year chronic toxicity/carcgenicity study with rats for triflumizole,
convulsive episodes occurred at an increased inceeeompared to the controls, in animals
receiving 1600 ppm. In animals receiving 0, 10@) 401600 ppm, the incidence (in 80 animals)
was 3, 4, 2 and 6 in males and 0, 2, 2 and 15nmales. When excluding the animals killed for
interim examination at Week 54, the above incideiwere the same (in this case, out of 70
animals), representing percentage incidences 9b64732.9 and 8.6% in males at 0, 100, 400 and
1600 ppm, respectively, and 0, 2.9, 2.9 and 21@%males at 0, 100, 400 and 1600 ppm,
respectively. In males, the group incidence of edgions was within the background study range
(0-6.7%) for the controls and those receiving 10@@D ppm, but was slightly above the
background range in those receiving 1600 ppm.rmafes, the incidence in controls was zero and
that for females receiving 100 or 400 ppm was onilyimally above the control range (0-2%). At
1600 ppm, the incidence of convulsions far exced¢dedbackground range.

It is concluded that the incidence of convulsiveseges among controls and animals receiving
100 or 400 ppm was consistent with that reportealiange of similar studies and only at the
highest dietary concentration (1600 ppm) was tk&ence above the background range,
particularly in females. Based on these result8pJfpm was considered an effect level for
convulsions and 400 ppm as a NOAEL for convulsions.

In the same study, reduced levels of brain butiwglicesterase were observed at week 54 in all the
female dose groups and the two highest male dasggrcompared to control groups. However,
the decreases were not dose-related and were idenéat 104 weeks. After one year of exposure,
brain butyrylcholinesterase values in most grogpsifol and exposed) were ca. 2 times higher
than the values after two years of exposure. Apyigréhe temporal variation is larger than any
treatment-related effect. After two years, no csiesit decrease in plasma or erythrocyte
cholinesterase activity was observed, nor a deergdsrain acetylcholinesterase. Based on the
current knowledge on brain butyrylcholinesteradevitg (see above) and the absence of a dose-
response, the decrease in brain butyrylcholinesteaativity is considered not toxicologically
relevant.

4.12.1.2mmunotoxicity

No immunotoxic studies were available for the DARhere are no indications from acute and
repeated dose studies that triflumizole has immaotproperties.

4.12.1.3Specific investigations: other studies

No data available.

4.12.1.4Human information

No data available.

4.12.2 Summary and discussion

There are no indications that triflumizole is ngaxic or immunotoxic.

4.12.3 Comparison with criteria

There are no indications that triflumizole is ngaxic or immunotoxic.
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4.12.4 Conclusions on classification and labelling

In the acute neurotoxicity study, no specific neéoxe effects of the test substance were observed.

After reevaluation of the semichronic neurotoxi@tudy (Addendum to DAR February 2009), the
effects on motor activity were considered not asgdrecause there was no dose-response
relationship, there was no effects in females &eddcomotor changes were within normal range
of behavior.

In the chronic toxicity/carcinogenicity study withts, the incidence of convulsive episodes was
above the background range at the highest dose0ff gpm in females. However, this dose level
also induced severe general toxicity, with liveingehe main target organ. The suggested NOAEL
of 400 ppm for convulsions is higher than NOAEL g@meral toxicity (100 ppm). The observed
decrease in brain butyrylcholinesterase activitydatveeks in the same study is considered not
toxicologically relevant.

Based on the lack of the specific neurotoxic efféstthe acute and 90-day neurotoxicity studys it i
not necessary to classify triflumizole as STOT $HH &TOT RE for neurotoxicity according to
67/548/EEC or EC 1272/2008.
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5 ENVIRONMENTAL HAZARD ASSESSMENT

The environmental fate and ecotoxicological prapsrof triflumizole were assessed in the Draft
Assessment Report, the Addendum to the Draft Ass&rsis Report and Assessment Report
prepared in the context of the possible inclusibrilumizole in Annex | of Council Directive
91/414/EEC (Draft Assessment Report, December 20@5subsequent addendum February 2007,
February 2009, May 2009, RMS The Netherlands) comeg the placing of plant protection
products on the market.

Based on a review of the available data on aquatiity, a change in the environmental

classification is not needed. The summaries indudethis proposal are partly copied from the
DAR, its addenda and assessment reports. Detaid®rmok of the summaries were not included
when not considered important for a decision ondlassification and labelling of this substance.
References to individual studies are not includiet.more details the reader is referred to the DAR
and its addenda.

51 Degradation

Table 25: Summary of relevant information on degraction
Method Results Remarks Reference
Hy_?jfﬂ!ySiSEPA DT50* values at 20 °C Test substancg: Anonymous,
guideline Triflumizole 1981
) 0.5 ma/L ;
proposed in ca. 99% purity

Federal Registe pH 3: 18.5 hours (correspondfhgp 0.8 days)
vol. no 132 pH 6: 519 hours (correspondfhgp 21.6 days)

non-GLP pH 9: 111 hours (correspondfhig 4.6 days)
5 mg/L

pH 3: 18.5 hours (correspondfrg 0.8 days)
pH 6: 472 hours (correspondfriy 19.6 days)

pH 9: 92.0 hours (correspondfhig 3.83 days
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Hydrolysis: DT50 values at 20°C Test substance: Soeda Y &
guideline EPA | 5 mg/L, nominal concentration Triflumizole, Shiotani H,
161-1 not under| 10x diluted buffer concentration > 99% purity | 1987

Schoonrewoerdse Wiel system (clay loam)
[**C-phenyl] [*C-imidazole]

DT50,water 3.1 3.5
DT50,sediment 209 138
DT50,system 117 123

GLP pH 5: 13 days

pH 7: 101 days

pH 9: 6 days
Photolysis DT50 of 12.3 days under natural sunlight Test substanceg: Noorloos B,
SETAC ; OECD| conditions Triflumizole, | 2005
draft guideline ca. 99.6%

purity

Aerobic water DT50 values = days Test substancg: Willems H,
sediment StUdy: Goorven System (Sand) TriﬂumiZOIQ, 20054
OECD 308 [“C-phenyl] [**C-imidazole] gﬁ-r i?fﬁ%
GLP DT50,water 1.9 2.6

DT50,sediment 105 114

DT50,system 48.7 64

4Converted from 25°C data. RMS converted DT50 vatae20°C using the Arrhenius equation.
NL-CA converted DT50 values from hours to days.
‘As summarized in the DAR, updated addendum of Feir2009, Volume 3, Annex 8B

5.1.1 Stability

Hydrolysis

A non-GLP hydrolysis experiment tested according #PA guideline proposed in Federal

Register Vol. no 132 was conducted in sterile brsftd temperatures of 25 °C and 50 °C at three pH
levels (3, 6 and 9) and two concentrations (0.5%nty/L) (Anonymous, 1981).

More than 90% triflumizole equivalents were rec@gerThe study indicates that hydrolysis occurs
and is pH dependent. DT50 values for Triflumizale provided in Table 26. Triflumizole

hydrolyses quickly under acidic conditions with 9D of less than 1 day. The substance was most
stable at pH 6 with DT50 ranging from 472 to 51@itscbetween the two concentrations (DT50 ca.
20 days). Data on the percentages of metabelges not provided, however the DAR reports FD-
1-1 as the major degradation product.
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Table 26: DT50 value as calculated by RMS from the results

DT50 20 °C 25 °C 50 °C
(hours) for
hydrolysis of 0.5 mg/L 5 mg/L 0.5 mg/L 5 mg/L 0.5 mg/L 5 mg/L
triflumizole at
various
temperatures
and pH pH value
3 18.5 18.5 12.4 12.4 1.34 1.31
6 519 472 348 317 58.8 50.8
9 111 92 74.4 61.8 2.28 3.0

*Converted data from 25°C. RMS converted DT50 wal@e20°C using the Arrhenius equation.

In a second study conducted under guideline EPA1164t under GLP the hydrolysis rate was
investigated at different buffer concentration a2 and pH 5, 7 and 9 over a period of 30 days
(Soeda Y & Shiotani H, 1987 he test was carried out at a nominal concenfraif 5 mg/L. Thé“C
recoveries for all test tubes were between 89.6186d9%. The pH was stable up to the end of the
experiment.

The hydrolysis rate was affected by the concewtnati buffer solute. . Table 27 shows the DT50
values (in days) for hydrolysis of triflumizoleh& results are converted from 25°C to 20°C. DT50
values at different concentrations and pH valueO&C were, pH 5: 5.2 to 17.3 days, pH 7: 20.7 to
171 days and pH 9: 4.9 to 22.8 days. Triflumizeldegraded almost completely into FD-1-1 (84-
93.3%, 40.8% for the 50x dilution).

Table 27 DT50 (hours) for hydrolysis of triflumizole at different pH values and buffer
concentrations.

pH value DT50 value [d] at different buffer DT50 value [d] at different buffer

concentrations at 25 °C concentrations at 20 °C
1x 5 x 10 x 50 x 1x 5 x 10 x 50 x

5 3.5 7.7 8.7 11.6 5.2 11.5 13 17.3
7 13.9 46.2 68.2 115 20.7 68. 101 171
9 3.3 3.8 4.0 15.3 4.9 5.7 6.0 22.8

*Converted data from 25 °C

Remarks from RM3 0o minimise the influence of buffer solute thehars take into consideration
the values from the 10x dilution only. At this ditun, pH values were still stable enough. RMS can
agree on this. The DT50 values from the 10x ditutiat 20°C were used for risk assessment.

Photolysis
In a non-GLP, non-guideline photodegradation sttigg,DT50 value of triflumizole in natural light

was 32.6 hours respectivilpne metabolite, FD-1-1, was formed at > 5% ractiogy (53% of
initial applied radioactivity after 96 hours). Imet experiment with artificial light, DT50 value 56
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minutes was established. One metabolite FM-3-1farased at > 5% (17.2% of initial radioactivity
after 180 minutes). This metabolite was not fornmetthe experiment with natural light. The RMS
considered the study with artificial light not aptable.

A second study, a GLP-compliant SETAC; OECD draitigline, was performed using Xenon
lamp artificial light (Noorloos, B005) The DT50 under artificial light was 4.1 days amdhe dark
control, it was 13.7 days. The calculated photoligalf-life was 5.9 days. Three metabolites at
concentrations >10% were detected.

Based on sunlight intensity of 25.87 W/at 40°N and the average light intensity of the éten
lamp of 53.86 W/mthe photolytic half-life of triflumizole in the & system is equivalent to a
DT50 of 12.3 days under natural sunlight conditions

5.1.2 Biodegradation

5.1.2.1 Biodegradation estimation

No data available.

5.1.2.2 Screening tests

There is no ready biodegradability study available.

5.1.2.3 Simulation tests

Water/sediment

Two aerobic water/sediment studies with two sedinsgatems were conducted according the
OECD 308 guideline using [Phen¥/] triflumizole or [imidazole-14C] triflumizole &0°C
(Willems H, 2005a).

Freshly sampled water and sediment from two looatia the Netherlands, Goorven and
Schoonrewoerdse Wiel were collected and filtereat¢wl125um, sediment: 2mm). The systems
were prepared so that a wet sediment layer of &vamcovered by approximately 6 cm overlying
water.

In both studies the water was spiked with 0.208Lnngdio-labeled triflumizole (0.288 MBQq)
corresponding to a field application of 0.624 kfhaks Volatiles were trapped by PUF, a liquid
MeEtOH trap and two NaOH traps. Test systems wenghated for 101 and 95 days and two flasks
were harvested at several time intervals. The wayer was decanted and passed through a
Buchner filter. Aliquots were used for LSC and asample of 200 ml was extracted with 100 mL
dichloromethane three times. The dichloromethapertawere combined and the total radioactivity
in the extract and the residual water layer wasrd@hed by LSC. To the combined
dichloromethane phase 10 ml acetonitril and 0.2%lglycerol in acetone was added and the
extract was concentrated to an endvolume of 10Thls was stored in the freezer until analysis by
HPLC and TLC.

The sediment layer including the filter contentswansferred to a centrifuge bottle using 100 mL
MeOH. After extraction and centrifugation the suyaant was removed and the procedure was
repeated trice. Radioactivity in the combined Me@®{tracts was determined by LSC. A subsample
of 200 mL was concentrated to an endvolume of 26aBOThe concentrate was extracted three

1 as/ha = active substance/hectare
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times with 25 mL dichloromethane. The dichloromethéyers were combined and the total
radioactivity of the extract and the residual wakerse was determined by LSC. To the combined
dichloromethane phase 10 mL acetontril and 0.2%lglycerol in acetone was added and the
extract was concentrated to an endvolume of 10Thls was stored in the freezer until analysis
(HPLC and TLC).

Later on in the experiment with [Pherly] triflumizole concentration and dichloromethane
extraction were not performed but the MeOH extraetse analysed directly. .

For selected samples in the study with [imidazeal&]ltriflumizole the residual water from the
DCM extraction was freeze dried and the residusdalved in MeOH/water 1:1 v/v. Furthermore
the residual water of the Goorven system at t=3examcted once again with DCM after
acidification to pH 3 but this was not done foratksamples as no additional radioactivity was
extracted in this way. The sediment layer includimgfilter contents was transferred to a centefug
bottle using 100 mL MeOH. After extraction and c#agation the supernatant was removed and
the procedure was repeated trice. Radioactivithéncombined MeOH extracts was determined by
LSC.

In both studies the post-extraction sediment wiasvald to air dry prior to combustion/LSC
analysis. For samples with unextractable residuE3% Soxhlet extraction with MeOH was
performed. The radioactivity in the extract wasedeined by LSC. Organic volatiles were
determined by extracting the PUF plugs with acétibmind determining the radioactivity in the
extract by LSC. HPLC and TLC analysis was performed selection of the extracts. The total
radioactivity in the NaOH traps was determined I8CL**C0O, was confirmed by adding Ba salt.

Results of the study with [Phen$A€] triflumizole

The mass balance of the systems ranged betweaml8804% for the Goorven system and between
95 and 99 % for the Schoonrewoerd system. Thetsestimicrobial biomass analysis (expressed as
% of organic carbon) indicate viable conditionshet end of the incubation period. Up to 33.2 and
15.3% of applied radioactivity was recovered frama polyurethane foam (PUF) plugs for the
Goorven and Schoonrewoerdse Wiel, respectivelychvimdicates a high loss through

volatilisation. In the liquid volatile traps neglie amounts of radioactivity were foundCo,
accounted for 0.17 and 0.29% in the two systenectwely after 101 days. The decrease of the
amount of radioactivity in the water is mainly cad$y rapid partitioning to the sediment. The

total radioactivity in the sediment reached a maxmof 81% after 7 days (Goorven) or 80% after
14 days (Schoonrewoerdse Wiel) and then decreasésl 5% or 72% respectively. The majority of
the sediment associated radioactivity was extréetatth MeOH.

Non-extractable residues before Soxhlet extracmounted to 10 and 19% of the applied
radioactivity for the two systems respectively.

By HPLC analysis, the identity of five metabolitgas confirmed. FA-1-1 can be regarded as
relevant metabolite in the water and sediment pfraB@% a.r. and/or 2x>5% a.r.). None of the
other identified metabolites (FD-1-1; FM-6-1; FM1%and FD-2-1) are considered potentially
relevant.

Results of the study obtained with [imidazole-14@lumizole

The mass balance of the systems ranged betweaeml88&b for the Goorven system and between
90 and 99 % for the Schoonrewoerd system. Thetsestimicrobial biomass analysis (expressed as
% of organic carbon) indicate viable conditionsh&t end of the incubation period. Only 0.66 and
0.15% of applied radioactivity was recovered frdra polyurethane foam plugs for the Goorven
and Schoonrewoerdse Wiel system respectively atiteitiquid volatile traps negligible amounts

of radioactivity were found-*CO, accounted for 39.5 and 19.8% in the two systesyedively

after 95/94 days hence mineralization of the imidiaznoiety plays an important role.
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The decrease of the amount of radioactivity invilager is mainly caused by rapid partitioning to
the sediment. The total radioactivity in the sedibmeached a maximum of 71.5%of applied r.a.
after 14 days (Goorven) or 80% after 14 days (Screveoerdse Wiel) and then decreased to 39%
or 65.572% respectively. The majority of the seditressociated radioactivity was extractable with
MeOH. Nonextractable residues before Soxhlet etttra@mounted to 16.2 and 18.5% of the
applied radioactivity for the two systems respesdtiv

In HPLC analysis up to five metabolites were detécthe only major (>10% or >5% at two
consecutive timepoints) metabolite in the Goorwstesn detected at approx. 5 minutes was
identified as imidazole and appeared in the watdrssediment phase. In the other system this
metabolite was minor. None of the other metabolgensidered potentially relevant.

Summary of water/sediment studies

Degradation in water-sediment systems was testegarstudies (2 different radioactivity label
positions) with water and sediment from two ponstems (See Table 28, DT50 values in days) For
triflumizole, the DEowaterwas 1.9 and 3.1 days for the phenyl label, and2db63.5 days for the
imidazole label (overall geomean 2.7 days). Theokemwas 48.7 and 117 days (phefig) and

64 and 123 days (imidazole 14C) (overall geomea8 84ys). FA-1-1 was formed in the sand
system (phenyl label), the maximum formation ratevater was 10% and in sediment 12.9%. No
reliable DT50 could be calculated. Imidazole wasned in the sand system (imidazole label), the
maximum formation rate in water was 14.6% and diraent 10%. No reliable Dsp watercould be
calculated for the metabolite imidazole, thespsiemwas 13.2 days. Mineralisation (pheMiT

label) was maximally 0.17% of AR after 101 dayshea Goorven system and in the
Schoonrewoerdse Wiel system it was 0.3% of AR &®edays. Bound residue was maximally 10
and 19% of AR after 59 and 101 days in the 2 systespectively. For the imidazdftC label

study the maximum mineralisation was 39.5% of ARra®5 days in the Goorven system and in the
Schoonrewoerdse Wiel system it was 19.8% of AR.r8laesidue was maximally 16.2 and 18.5%
of AR after 28 and 94 days in the 2 systems regpabygt

Table 28: DT50 values for [14C-phenyl] triflumizok and [14C-imidazole] triflumizole in
water/ sediment systems.

Compartment Goorven system (sand) SchoonrewoerdseWwiel (clay loam)
[*“C-phenyl] [*“C-imidazole] [*“C-phenyl] [*“C-imidazole]
DT50 [d] DT50 [d] DT50 [d] DT50 [d]

Water 1.9 2.6 3.1 3.5

Sediment 105 114 209 138

Total System 48.7 64 117 123

Figure 1: Metabolic pathway of triflumizole in water

5.1.3 Summary and discussion of degradation

In the aquatic environment the hydrolysis of triflizole is pH dependent. Data indicate that it is
most stable at neutral pHs. In one study, triflisteavas most stable with a DT50 value of ca. 20
days at pH 6 and in a supplemental study a DTSMafdays at pH 7 was obtained. The photolytic
DT50 of triflumizole was determined to be 12.3 dagsler natural sunlight conditions. Information
on photochemical degradation is difficult to usediassification and labeling purposes (CLP
guidance Annex 11.2.3.9). It can be concluded thatone of the abiotic processes at least 70% of
triflumizole degraded within 28 days, so this commpa is not considered rapidly degradable in
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abiotic processes in water. No read biodegradglsilitdy is available. Triflumizole is therefore
regarded not readily biodegradable. The water sewlinests showed that triflumizole disappears
rapidly from the water phase. Triflumizole is pptilansported to the sediment (maximum
concentration 71.9% after 28 days) where it issfamed. The average (overall geomean) DT50
(system) value was determined to be 81.3 days.mbans that triflumizole does not meet the
criterion of > 70% degradation within 28 days. Majeetabolites in water phase of one system are
FA-1-1 and imidazole (max. 10 and 14.6% respect)vé&lor FA-1-1 volatilization is the main
disappearance route (a DT50 could not be deterrifradlazole is rapidly degraded in the system,
DT50 = 13.2 days.

The conclusion on the degradation of triflumizaehat this compound is neither readily
biodegradable nor rapidly degradable in the envirent.

52 Environmental distribution

5.2.1 Adsorption/Desorption

There is no experimental data available. The Koluevas calculated to be 2764 L/kg for
triflumizole (DAR).

5.2.2 Volatilisation

There is no test available. The Henry's law corttsatue is calculated to be 6.29E-03 Pa/mol
at 25 °C for triflumizole (DAR), using a vapour pseir eof 1.91E-04 Pa ( at 25 °C), a water
solubility of 0.0105 g/L (at 20 °C) and a molar gt of 345.75 g/mol.

5.2.3 Distribution modelling

No data available.
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5.3 Agquatic Bioaccumulation

5.3.1 Aquatic bioaccumulation

Table 29 Summary of relevant information on aquatidioaccumulation
Method Remarks Results Reference
OECD 305, GLP | Concentration: nominal 0.6 andBCF 1417 L/kg (at 0.@g/L) Bouwman, 2006
60d 6.0pug/L
Flow-through BCF 699 L/kg (at qug/L)
Cyprinus carpio | Purity: chemical 99.7%

radiochemical 99.4% Lipid content is not reported

®As summarised in the DAR, Revised addendum to B@&eX B, July 2009.

5.3.1.1 Bioaccumulation estimation

There is measured Kow value available. Based adcalated log Kow value of 4.8 triflumizole is
expected to have a bioaccumulative potential. SableT 9, summary of physico—chemical
properties, for information on the derivation ofjIkow (Part B, section 1.3).

5.3.1.2 Measured bioaccumulation data

Study 1

In a GLP-compliance OECD 305 bioconcentration ¢asp Cyprinus carpiy were exposed for 60
days to two target concentrations (0.60 andug/Q) in a continuous flow-through system at 21-23
°C (Bouwman, 2006). The depuration time was 43 dalge weight and the size of the fish was
1.00 £ 0.1 gand 3.2 £ 0.1 cm, respectively. Traellog was 0.15 g fish/L/d. The fish were fed with
Nutra, 1.5-3% of bw per day. The photoperiod was timmed light. Total hardness (as CalLO
of the (tap)water was 179-250 mg CaflOThere were no replicate test vessels The number
animals per test vessel was 22 in control, 44shdgeoups. The water sampling regime was 3
replicate samples after -1, 0, 3, 6, 10, 20, 326ihdays. Three fish (control) or 4 fish (treatnsg¢nt
were sampled after 3, 6, 10, 20, 32, 60, 62, 6889%and 103 days

Water analysis**C by LSC and (after extraction) by radio-TLC. Fistalysis : tissue dissolves in
Soluene 350 overnight, than 14C by LSC. Identifczabf metabolites was no part of the study

No clinical effects on the fish were observed dytime test period. The measured concentrations in
water were 0.58 to 0.68y/L (time weighed average 0.G8/L) and 5.8 to 6.;ug/L (time weighed
average 6.1g/L). 14C in the water was for > 96% present ifiunizole. The pH ranged from 7.4

to 8.1; D.O. ranged from 5.5 to 9.6 mg/L. Afterddys the steady-state level was not reached in the
0.60pg/L target concentration and almost reached ir6t@@g/L target concentration. The
depuration half-life (CT50) for the 0.@@/L target concentration was 5.8 d (fast phase)3&hd

(slow phase), and for the 6u@/L target concentration 7.5 d. The CT90 for tr&D@g/L target
concentration was 19.3 d (fast phase) and 126w (shase), and for the 6.@/L target

concentration 24.9 d.

The BCF was calculatedrom the ratio: concentratdish to concentration in water at the end of
the uptake phase. The BCF calculated in this wag/9%® L/kg for the 0.6Qg/L target

concentration and 725 L/kg for the @@/L target concentration.

The BCF of the experiment with 6u@/L was also calculated from the mean uptake Gxde (

L/kg.d) and the excretion rate (0.0922 d-1), usirgpne-compartment model. In this way the BCF
was calculated to be 699 L/kg, which agrees wehwhe equilibrium BCF.
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Since the depuration curve of the 08fJL indicated a biphasic elimination (a slow phasd a

fast phase), a two-compartment model was useddalate the BCF of this target concentration.
This was based on two excretion rates: 0.1191 0d1020183 d-1. Thus two uptake rates were
obtained: 91 L.kg-1d-1 and 26 L.kg-1d-1. The cqroesling BCF values were: 765 and 1417 L/kg.

Remarks

As the study was done with very young animals, ginasiution could have impacted the
concentrations measured in the uptake and depanaltiase. As the measured as based on total
radioactivity, metabolism of the compound is natamted for. Furthermore, the lipid content is
not reported.

Study 2

In an older bioconcentration test, ca@yprinus carpid were exposed for 8 weeks 60 days to two
target concentrations (1 and Ag/L) in a continuous flow-through system at 25 Abidgnymous,
1984). There was no depuration period and ideatiic of metabolites was no part of the study.
The weight, the size and lipid content of the figds 32.4 g and 10.6 cm and 4.6%, respectively.
The feeding regime, photoperiod, hardness anddf/pessel were not reported.

The number of animals per test vessel was 20. &tenand fish samples were taken after 2, 4, 6
and 8 weeks (two replicates). Chemical analysisdea® with gaschromatography (no further
details).

The measured concentrations in water were 0.8B&%8.g/L . The bioconcentration factors as
calculated from the water concentrations and tmeeoatrations in fish are given in Table 30.

Table 30: BCF values in carp during 8 weeks of exysure to triflumizole

Exposure 2 weeks 4 weeks 6 weeks 8 weeks
concentration

0.85 53, 65 97, 61 87, 87 81, 166
8.3 92, 127 147, 82 44,75 83,71
Remark

The study was considered not acceptable as thg stasl carried out before the introduction of
GLP and therefore report contains no GLP. The ntetls®d was very briefly described. The raw
data on the biological and the chemical analyfpeat were not given. The study was carried out
without a control group and there was no depurgtienod

5.3.2 Summary and discussion of aquatic bioaccumulation

Both bioconcentration studies have shortcomings itnknown how the growth dilution and the

metabolism in the most recent study have impadiedattual BCF values. In older study indicate
the BCF value could be lower, but the method dp8on is too limited, to validate the BCF values.

In the absence of better data, the measured BAB DL L/kg will be used as a worst case for the
classification and labelling of triflumizole.

54 Agquatic toxicity

The results of the critical, reliable and validateglatic toxicity data relevant for the classificat
are summarised in Table 31.
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Table 31: Summary of relevant information on aquaic toxicity
Test Purity Species Remarks Endpoint Toxicity
Guideline values in
mg/L
Short-term toxicity to fish
EPA Vol. 98.2% Rainbow trout Static, 96-h LC50 0.57
43, no. 132, (Oncorhynchus mykiss | nominal
1978
OECD 203; | 98.6% Carp Cyprinus carpiy | Semi-static, | 96-h LC50 0.96
1992 nominal
JMAFF 2-7-
1; OPPTS
850.1075
Long-term toxicity to fish
EPA 72-4 99.1% Fathead minnow Flow- 35-d NOEC 0.044
(Pimephales promelas | through,
nominal
Short-term toxicity to aquatic invertebrates
OECD 202; | 98.6% Daphnia magna Semi-static, | 48-h EC50 2.11
JMAFF 2-7- nominal
2-1; OPPTS
850.1010
Long-term toxicity to aquatic invertebrates
OECD 211, | 99.2% Daphnia magna Semi-static, | 21-d NOEC 0.18
1998 nominal
Toxicity to Algae
OECD 201; | 98.6% Green algae Static, mean | 72-h ErC50 1.9
JMAFF 2-7- (Pseudokirchneriella measured 72-h NOErC 0.40
3; OPPTS subcapitatd filtered
850.5400 samples

The results of the reliable and validated aquatiicity test for the most relevant metabolites are
summarised in Table 32. As this information is ontical for the classification and labelling of
triflumizole no further detailed description is giv.

Table 32: Summary of relevant information on aquaic toxicity of triflumizole metabolites
Test Metabolite Species Remarks Endpoint Toxicity
Guideline values in

mg/L
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Short-term toxicity to fish

EC C.1, FD-1-1 Carp Cyprinus carpiy | Static, mean | 96-h LC50 2.8
1992; OECD measured

203, 1992

- FA-1-1 Rainbow trout semistatic 96-h LC50 5.3

(Oncorhynchus mykiss)

Short-term toxicity to aquatic invertebrates

OECD 202, | FA-1-1 Daphnia magna Semi-static, | 48-h EC50 1.64

Part | initial

(1984); ISO measured

6341

Toxicity to Algae

ISO 8692; FA-1-1 Green algae Static 72-h ErC50 24

OECD 201 (Pseudokirchneriella 72-h NOErC 2.6
subcapitatd

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

Study 1: The critical study for short-term toxicttyfish was performed with rainbow trout
(Oncorhynchus mykis# accordance with EPA Vol. 43, no. 132, 1978 attunder GLP, the
study was considered acceptable. Triflumizole \&i®8.2% purity was dosed using N,N-
dimethylformamide and Tween 80 as solvents; theinainconcentrations tested were 0, 0
(solvent), 0.30, 0.36, 0.43, 0.52, 0.62, 0.75,@9@ mg a.s./L.

The dilution water had a dissolved oxygen concéotmadf 7.08 ml/L and a pH value of ca. 7. The
test temperature varied between 10.3 and 10.7 8CGnbltality or adverse effects were observed in
the control and solvent control groups. At testagarirations of 0.43 mg a.s./L and higher, adverse
effects (loss of equilibrium) and mortality was ebged. The 96-h LC50 was 0.57 (0.56 - 0.58) mg
a.s./L.

The triflumizole concentration was not measuredaibgmical analysis. Therefore, the correct
dosing and stability of triflumizole cannot be ciomfed. The loading of fish exceeded the
recommended maximum loading of 1.0 g fish/L givei©®ECD guideline 203. It is not clear
whether the volume can have influenced the testtanbe concentration. However, the results of
the test are in line with the other fish tests.

Study 2: Another short-term toxicity to fish stuafpich was performed according to GLP and
OECD guideline 203 with carfCf/prinus carpi¢ was also considered acceptable. Triflumizole
with a 98.6% purity was dosed from concentratedtgmis in acetone; the nominal concentrations
tested were 0, O (solvent), 0.156, 0.313, 0.62%,12.5, 5.0, and 10 mg a.s./L. The test solutains
5.0 and 10 mg a.s./L were non-homogenous with ssotlied material on the base of the test
vessel. All other solutions were clear and colaglé\t the three highest test substance
concentrations (2.5, 5.0 and 10.0 mg a.s./L) athats died; it can therefore be assumed that
physical effects of un-dissolved material in the twghest concentrations have not influenced the
calculated LC50 value. Chemical analysis showetighiastantial losses occurred during the
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filtration process. In the unfiltered solutions2% mg a.s./L and lower, the recovery was above
80% of nominal and it is allowed according to tledgline to express the results of the test in
nominal concentrations.

The lowest measured dissolved oxygen concentrataen?79% of the air saturation level; pH values
varied between 7.0 and 7.4 and the test temperhaéiveeen 21.1 and 22.3 °C.

In the control and solvent control groups, the petage of affected and dead fish waB0%. At
increasing test concentrations, the symptoms cliafigen mild toxic effects (increased cough
frequency, swimming at different position in teessel than control fish) to severe toxic effects
(swimming abnormally, lying at bottom of tank) afirtally death. The 96-h LC50 value (based on
nominal concentrations) and found a value of 0.@6808 - 1.14) mg a.s./L.

5.4.1.2 Long-term toxicity to fish

A GLP-compliant Early Life Stage test with fatheadnnow Pimephales promelasconducted
according to EPA 72-4 is available and considea@jgtable. In this study fish eggs (60 at the start
of the test) and hatched individuals (40 from dayBre exposed to triflumizole (99.1% purity) at
nominal test concentrations of 0, O (solvent), 22, 88, 180, and 350 pg a.s./L for a total of 35
days under flow-through conditions.

The mean measured concentrations of triflumizoteedebetween 75 and 83% of the nominal
values for all test levels. All concentrations measd on day 35 were much lower than the
concentrations measured on previous days. Anymtisifin of the diluter system or any
irregularities in the analysis were not observedds assumed that the deviations from the
expected concentrations were restricted to a gmeailbd of time which were considered not to
influence the results of the test. When the analgéelay 35 were not taken into account, the mean
recovery varied between 84 and 91%. The resultiseofest are therefore given in nominal
concentrations.

The lowest measured dissolved oxygen concentratam6.9 = 0.9 mg/L; pH values varied
between 6.6 and 7.4. The water temperature was@®? %C.

The mean egg fertilisation rate in the pooled aarand solvent control was 91.5%. The results of
the test parameters with the statistical analyses@mmarised in Table33. Fry survival after 35
days was significantly lower at 35@ a.s./L , when compared with the control. Fry giowas
significantly reduced at test concentrations ofi§&.s./L (wet weight) and 18@ a.s./L (length)
and higher. The overall 35-d NOEC to early lifegets of fathead minnows is thereforegfta.s./L
(based on effects on fry growth).

Table 33 Resullts for the various test parameters in the ELS & with PROCURE
Test Nominal Concentration PROCURE in pg triflumizole /
Parameter

0 0 (solvent)| 22 44 88 180 350 NOEC
% embryo survival at 90 93 96 95 93 93 87 > 350
hatch day 5
fry survival day 35 96 80 96 94 98 91 59" 180

fry growth day 35
(length in mm) + SD 321238 33+2.7 33+3.0 33125 32+23 29+23 | 23+23 |88

fry growth day 35
(wet weighinmg)+SD | 292+81 | 327+79 |318+86 |293+72 |266+61 | 201+53 | 105+33 | 44

1 significant different from the pooled control asmlvent control¢ = 0.05).
2 data not analysed for significance, due to sicguift effects on larval survival.
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5.4.2 Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

The critical study for short-term toxicity to agicanvertebrates was performed wiklaphnia
magnain accordance with OECD guideline 202 and GLP\aad considered acceptable.
Triflumizole with a 98.6% purity was dosed from centrated solutions in acetone; the nominal
concentrations tested were 0, 0 (solvent) 0.62%,2.5, 5.0, and 10 mg a.s./L.

Samples for chemical analysis were taken at t + 8l24h (both new and old media) and at the end
of the test (t = 48h; old medium). The test medemerhomogeneous liquid dispersions with white
particles, the amounts increasing with increaskmpsure concentrations. Samples were analysed
both filtered and unfiltered. The mean measuredeninations in the unfiltered samples of nominal
0.625, 1.25, 2.5, 5.0, and 10 mg a.s. were 9838491 and 54% of the nominal concentration,
respectively. This indicates a correct dosing eftdst substance (the highest concentration was
dosed at the water solubility level). The filtesaimples showed a recovery of 71, 63, 77, 84 and
51%, respectively (average = 69.2%), indicatingéssby the filtration process. As the mean
measured concentrations were above 80% of the rabnvafues it is allowed to express the results
of the test in nominal concentrations. The lowesasured dissolved oxygen concentration was
89% of the air saturation level; pH values varietileen 7.4 and 8.4 and the test temperature
between 20.1 and 21.1 °C. In the control and soleentrol groups, the number of immobilised
animals was< 10%.

The 48-h EC50 value was calculated with the Speasid@aber method (based on nominal
concentrations) and was found to be 2.11 (1.683)2ng a.s./L.

5.4.2.2 Long-term toxicity to aquatic invertebrates

A GLP-compliant reproduction study witbaphnia magnaonducted according to OECD
guideline 211 is available and considered acceptdbiflumizole was dosed from concentrated
stock solutions in acetone; the concentrationgdestere 0, 0 (solvent), 0.056, 0.10, 0.18, 0.3, an
0.56 mg/L.

The mean measured concentrations of the test swasitathe freshly prepared media and the spent
media varied between 88 and 100% of the nominaleslwhich confirms the correct dosing and
stability of the test substance. Therefore, il@evweed, according to the guidelines, to express the
results of the test in nominal concentrations. [Diweest measured dissolved oxygen concentration
was 7.0 mg/L; pH values varied between 7.4 andhBdrtest temperatures between 18.5 and 20.1
°C.

In the control groups the number of offspring pawvesing female was > 60 and mortality was
below the allowed 20%. Significant mortality wad nbserved at any of the test concentrations.
Reproduction was significantly lower at 0.32 an860mg a.s./L, compared to control reproduction;
aborted eggs and immobilised- and dead offspringwbserved at these test concentrations. The
body lengths at 0.32 and 0.56 mg a.s./L were sa@mfly lower than the pooled data of the control
and solvent control. The 21d-NOEC is considere@ g a.s./L based on reproduction.

5.4.3 Algae and aquatic plants

The critical study for toxicity to algae was a Gt&mpliant OECD guideline 201 study performed
with Pseudokirchneriella subcapitatthis study is considered acceptable. Triflumizeith a
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98.6% purity was dosed from concentrated solutiorzeetone; the nominal concentrations tested
were 0, 0 (solvent), 0.625, 1.25, 2.5, 5, and 10arsdL.

The exposure medium of 10 mg/L appeared as a noegenous liquid dispersion with

particulates at the bottom of the test vesselseastart of the test. All other media were clear
(visually assessed). Comparison of the result§ilfered and unfiltered samples showed substantial
losses during the filtration process. The highesicentration (10 mg/L) most likely exceeded the
solubility of the test medium in the growth mediufhe results for the other (unfiltered) samples
confirm the correct dosing; the mean recovery @indg a.s./L and lower was > 80%.. pH values
varied between 7.9 and 10.3 and temperatures bet2&8 and 24.1 °C.

The 72-h EC50 for growth rate based on mean meéssite9 mg a.s./L. The 72-h NOEC value for
growth rate is 0.40 mg a.s-/L.
5.4.4  Other aquatic organisms (including sediment)

No data available

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

Summary of the relevant toxicity and fate datatfifiumizole:

Short-term toxicity

Fish Oncorhynchus mykiss 96-h LC50 = 0.57 mg/L
Invertebrates Daphnia magna 48-h EC50 = 2.11 mg/L
Algae/aquatic plants Pseudokirchneriella subcapitata 72-h ECr50 = 1.9 mg/L
Long-term toxicity

Fish Pimephales promelas 35-d NOEC= 0.044 mg/L
Invertebrates Daphnia magna 21-d NOEC =0.18 mg/L
Algae/aquatic plants Pseudokirchneriella subcapitata 72-h NOErC = 0.40 mg/L

Degradation

In the aquatic environment, the hydrolysis of triflizole is pH dependent. Data indicate that it is
most stable at neutral pHs. The photolytic degradatf triflumizole was determined to be DT50

of 12.3 days under natural sunlight conditionsoinfation on photochemical degradation is
difficult to use for classification and labelingrposes (CLP guidance Annex 11.2.3.9). It can be
concluded that in none of the abiotic processésaat 70% of triflumizole degraded within 28
days, so this compound is not considered rapidiyatiable by abiotic processes in water. No read
biodegradability study is available, triflumizoketherefore regarded as not readily biodegradable.
An average (overall geomean) DT50 (system) valugld® days was determined in a OECD308
simulation test. Therefore, triflumizole does naeanthe criterion of > 70% degradation within 28
days. Major metabolites in water phase of one aystee FA-1-1 and imidazole (max. 10 and
14.6% respectively). For FA-1-1 volatilization leetmain disappearance route (DT50 could not be
determined). Imidazole is rapidly degraded in tyetesm, DT50 = 13.2 days.

The conclusion on the degradation of triflumizosethat this compound is neither readily nor
rapidly degradable in the environment.

Bioaccumulation
The experimental BCF value of triflumizole is 14/Kg.
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CLP Acute aquatic hazard

L(E)C50 values are available for all three troplewels. The lowest L(E)C50 obtained for
triflumizole is 0.57 mg/L in fish. Triflumizole thefore fulfils the criteria for classification as
Aquatic Acute Cat. 1 (toxicity band: L(E)C501 mg/l).

CLP Chronic aquatic hazard

NOEC values are available for all three trophieleyThe lowest NOEC value obtained for
triflumizole is 0.044 mg/L in fish. Triflumizole @refore fulfils the criteria for classification as
Aquatic Chronic Cat. 1 (toxicity band: L(Chronic [RG or ECx< 0.1 mg/l).

M-factor

Acute M-factor: A comparison of the L(E)C50 valudsained from short-term aquatic toxicity test
indicates that the lowest value falls within th& 8.L(E)C50< 1 mg/L band. Based on this
information the M-factor is 1.

Chronic M-factor. The substance is not rapidlyrdéei@ble. A comparison of the NOEC values
obtained from long-term aquatic toxicity test iraties that the lowest value falls within the 0.01 <
NOEC< 0.1 mg/L band. Based on this information M-fad#ot...

Directive 67/548/EEC

The lowest short-term aquatic toxicity value foflamizole is 0.57 mg/L in fish. Triflumizole is
not readily degradable and the experimental BCheved 1,417 L/kg. Triflumizole therefore fulfils
the criteria for classification with N;R50/53.

The specific concentration limits (SCL) as giverDinective 1999/45/EEC are:
Cn>25% N; R50-53;
2.5%< C,<25% N; R51-53;
0.25%< C, <2.5%; R52-53.

Where G is the concentration of triflumizole in a mixtuaee proposed.

5.6 Conclusions on classification and labelling for erixonmental hazards (sections 5.1 — 5.4)
Table 34 Conclusion on environnemental classificain
CLP Regulation Directive 67/548/EEC and
1999/45/EC
Resulting Aquatic Acute 1 (H400) N; R50-53
harmonised Aquatic Chronic 1 (H410)

classification (future

) SCL:
entry in Annex VI,
CLP Regulation) M-factor Cn = 25%: N; R50-53
Acute M-factor 1 2,5%< C, < 25%: N; R51-53

Chronic M-factor 1 0,25%< C, < 2,5%: R52-53
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RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal
The DS proposed to classify the substance as Aquatic Acute 1 (M=1) and Aquatic Chronic
1 (M=1).

Degradation
A hydrolysis study according to an EPA guideline proposed in the Federal Register Vol. no

132 (non-GLP) was run at pH 3, 6 and 9, at temperatures of 25°C and 50°C and at two
concentrations (0.5 and 5 mg/L). The study indicates that the hydrolysis was pH-
dependent. Triflumizole hydrolysed quickly under acidic conditions with a DTsy of less
than 1 day and it was more stable at pH 6 and 20°C (converted from 25°C data to 20°C
using Arrhenius equation) with DTse-values ranging from 472 to 519 h between the two
concentrations (DTsy ca. 20 days). Data on the percentages of metabolites were not
provided, but N-(4-chloro-2-trifluoromethylphenyl)-2-propoxyacetamide (FD-1-1) was
stated to be the major degradation product.

In a second study, carried out according to EPA guideline 161-1 (non-GLP), the
hydrolysis rate was investigated at different buffer concentrations at 25°C and pH 5, 7
and 9 over a period of 30 days. The test was carried out at a nominal concentration of 5
mg/L. The hydrolysis rate was affected by the concentration of buffer solute. At different
concentrations and at 20°C the DTso-values were 5.2 - 17.3 days at pH 5, 20.7 - 171
days at pH 7 and 4.9 - 22.8 days at pH 9. Triflumizole was degraded almost completely
into FD-1-1.

The photodegradation of triflumizole in water was studied according to SETAC; OECD
draft TG. The GLP-compliant study was carried out using a Xenon lamp at 25 £+ 2°C for
15 days. The photolytic DTsq of triflumizole was determined to be 12.3 days under natural
sunlight conditions.

No data on ready biodegradability were available.

Two water/sediment simulation studies carried out according to OECD TG 308 (in
compliance with GLP), using two different radioactivity label positions, were run for 101
and 95 days at 20°C using two pond systems (sand and clay loam).

Triflumizole disappeared rapidly from the water phase. Triflumizole was partly
transported to the sediment (maximum concentration 71.9% after 28 days) where it was
transformed.

For triflumizole, the DTso-values in water were 1.9 and 3.1 days for the phenyl label, and
2.6 and 3.5 days for the imidazole label (overall geometric mean 2.7 days). For the
whole systems, DTs, were 48.7 and 117 days (phenyl label) and 64 and 123 days
(imidazole label) (overall geomean 81.3 days). 4-chloro-2-trifluoromethylaniline (FA-1-1)
was formed in the sand system (phenyl label), the maximum formation rate in water was
10% and in sediment 12.9%. For FA-1-1, volatilisation was the main disappearance
route (no reliable DTso could be calculated). Imidazole was formed in the sand system
(imidazole label), the maximum formation rate in water was 14.6% and in sediment
10%. No reliable DTso,water cOuld be calculated for the metabolite imidazole, the DTsg system
was 13.2 days. Mineralisation (phenyl label) was maximally 0.17% of the applied
radioactivity (AR) after 101 days in the sand system and in the clay loam system it was
0.3% of AR after 59 days. Bound residue was maximally 10% and 19% of AR after 59
and 101 days in the two systems, respectively. For the imidazole label study, the
maximum mineralisation was 39.5% of AR after 95 days in the sand system and in the
clay loam system it was 19.8% of AR. Bound residue was maximally 16.2% and 18.5% of
AR after 28 and 94 days in the two systems, respectively.
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Bioaccumulation
Triflumizole has a calculated logk.w Of 4.8 (calculated from the measured solubilities), and
therefore triflumizole is expected to have bioaccumulation potential.

The DS provided two bioaccumulation studies on triflumizole.

In the first study (GLP-compliant, OECD TG 305, bioconcentration test), carp (Cyprinus
carpio) were exposed for 60 days to two target concentrations (0.60 and 6.0 ug/L) in a
continuos flow-through system. The depuration time was 43 days. After 60 days the
steady-state level was not reached with the target concentration of 0.60 pg/L and almost
reached with 6.0 pg/L.

BCF-values were calculated through the ratio concentration in fish to that in water: 955
L/kg (for 0,60 ug/L concentration), 725 L/kg (for 6.0 pg/L concentration).

BCF values were also calculated considering the ratio from uptake and excretion rate
constants (Ku/Ke): 699 L/kg (for 6.0 pg/L concentration), 765 and 1417 L/kg (for 0.60
Mg/L concentration, with a biphasic elimination: a slow phase and a fast phase).

For this study, the DS specified that the lipid content was not reported.

In the second study, carp were exposed for 60 days to two target concentrations (1 and
10 pg/L) in a continuous flow-through system. This study was considered not acceptable
by the DS for several reasons including that the study was not GLP-compliant, there was
no control group and there was no depuration period.

The DS concluded that the measured BCF of 1417 L/kg was used as a worst case for the
classification and labelling of triflumizole. However, the measured bioaccumulation data
showed that triflumizole was potentially bioaccumulative according to CLP (BCF = 500).

Aquatic toxicity

The DS provided reliable and validated aquatic toxicity data for each throphic level on
triflumizole and on the most relevant metabolites. However, the DS considered only
information on triflumizole relevant for the classification because the toxicity values for
metabolites were above 1 mg/L, and therefore not critical for classification and labelling.

Regarding short-term toxicity of Triflumizole, two tests on fish (Oncorhynchus mykiss and
Cyprinus carpio), one on aquatic invertebrates (Daphnia magna) and one test on algae
(Pseudokirchneriella subcapitata) were provided. Fish was shown as the most sensitive
species and the study on Oncorhynchus mykiss (according to EPA Vol. 43, no. 132, 1978,
non-GLP) was considered as the key study, with a 96-h LCsq = 0.57 mg/L (nominal
concentration). The DS noted that the concentration was not measured by chemical
analysis during the test. Therefore, the correct dosing and stability of triflumizole cannot
be confirmed. However, the key study result was supported by a second study on
Cyprinus carpio, perfomed according to GLP and according to OECD TG 203, with a 96-h
LCso-value (nominal concentration) of 0.960 mg/L.

The only result based on mean measured concentration of filtered solution was on green
algae, resulting in a 72-h ECso for growth rate of 1.9 mg/L.

Regarding long-term toxicity, there were two available tests, one on fish (Pimephales
promelas) and one on aquatic invertebrates (Daphnia magna).

Also for the chronic aquatic toxicity, fish was the most sensitive organism. An Early Life
Stage test (EPA 72-4) was performed for 35 days under flow-through conditions,
showing a NOEC of 0.044 mg/L, (nominal concentration) based on fry growth at day 35.
The DS reported mean measured concentrations between 75% and 83% of the nominal
values for all test levels, specifying that all concentrations measured on day 35 were
much lower than the concentrations measured on previous days.
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Table 5. Summary of the reported studies on aquatic toxicity

Test Purity | Species Remarks Endpoint Toxicity

Guideline values
(mg/L)

Short-term toxicity to fish

EPA Vol. 98.2% | Rainbow trout Static, 96-h LCsq 0.57

43, no. (Oncorhynchus nominal

132, 1978 myekiss)

OECD 98.6% | Carp (Cyprinus carpio) | Semi-static, 96-h LCs 0.96

203; nominal

1992;

JMAFF 2-

7-1;

OPPTS

850.1075

Long-term toxicity to fish

EPA 72-4 99.1% | Fathead minnow Flow-through, | 35-d NOEC | 0.044

(Pimephales promelas) | nominal

Short-term toxicity to aquatic invertebrates

OECD 98.6% | Daphnia magna Semi-static, 48-h EC50 2.11
202; nominal
JMAFF 2-
7-2-1;
OPPTS
850.1010

Long-term toxicity to aquatic invertebrates

OECD 99.2% | Daphnia magna Semi-static, 21-d NOEC | 0.18
211, 1998 nominal

Toxicity to Algae

OECD 98.6% | Green algae Static, mean 72-h ErC50 | 1.9
201; (Pseudokirchneriella measured 72-h NOErC | 0.40
JMAFF 2- subcapitata) filtered

7-3; samples

OPPTS

850.5400

Comments received during public consultation

Comments by four MS were submitted during public consultation supporting the proposed
environmental classification.

One MS suggested only an addition, which however did not change the proposed
classification. Another MS presented concern on the analyses of results and the potential
impact on the M-factor. This MS provided 5 specific comments, to which the DS
responded point by point. Among the most relevant comments was the observation that
triflumizole is a surface active substance and therefore micelle formation and undissolved
material in general could result in an overestimation of the bioavailability of the
substance. As a solution the MS suggested to provide results based on filtered solutions
and measured data.

The DS expressed general agreement with the MS considerations on the problems of
testing unfiltered solutions. The DS also clarified that the information had been provided
in the DAR documents, where the results were all considered acceptable by the




CLH Report For TRIFLUMIZOLE

rapporteur member state (RMS). The DS specified that the reported data were the only
information available on the aquatic toxicity and the classification had to be based on
available information. However, the DS made a very rough estimation demonstrating that
applying the commenting MS considerations would not change the conclusion on
classification nor the M-factor.

In particular, the MS highlighted that in the Early life stage test (OECD TG 210) a test
duration of 32 days was recommended for Pimephales promelas from start of test (or 28
days post-hatch). In the test provided in the CLH report, a 35-d NOEC was given, but the
measured concentrations at day 35 were much lower than the concentrations measured
on previous days. Therefore the commenting MS suggested determining the NOEC after
32 days for chronic toxicity on fish.

The DS agreed again with the MS but noted that it was not possible recalculate the NOEC
on day 32 since the original study was not available.

RAC highlights that in the DAR, the RMS assumed that deviations from the expected
concentrations did not influence the results of the test. Indeed the study duration was 35
days from the start of the test and 30 days post-hatch, while the OECD TG 210 foresaw a
duration of 32 days or 28 days post-hatch. Considering the post-hatch duration, there
was just a 2-day deviation, and therefore the RMS’s assumption could be plausible.

Assessment and comparison with the classification criteria

Degradation
RAC agrees with the DS proposal to consider triflumizole as not rapidly degradable, based

on the fact that less than 70% of triflumizole degraded within 28 days in the hydrolysis
studies, no ready biodegradability study was available and less than 70% of the
substance was ultimately degraded in the water/sediment studies.

Bioaccumulation
Triflumizole had a calculated logkow value of 4.8 (calculated from the measured
solubilities).

The measured bioaccumulation data based on a GLP-compliant OECD TG 305
bioconcentration test showed that the substance is potentially bioaccumulative.
The measured BCF-values exceeded the CLP criteria (BCF > 500).

Aquatic toxicity
Acute aquatic hazard:

Reliable and relevant acute toxicity data were available for all three trophic levels. The
most sensitive taxonomic group is fish. The lowest reliable short-term aquatic toxicity
result for Oncorhynchus mykiss was the 96-h LCsy of 0.57 mg/L (nominal concentration).

Chronic aquatic hazard:

Reliable and relevant long-term aquatic toxicity data were available for fish and aquatic
invertebrates. The lowest value was for fish species Pimephales promelas, with a 35-d
NOEC of 0.044 mg/L (nominal concentration).

Conclusion on classification
Triflumizole is considered not to be rapidly degradable and does fulfill the criteria for
bioaccumulation.

The lowest available result obtained in an acute aquatic test for triflumizole is an LCsq of
0.57 mg/L in fish. Triflumizole therefore fulfils the criteria for classification as Aquatic
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Acute 1 with an M-factor of 1, because the value is in the range of 0.1 mg/L < L(E)Cso <
1 mg/L.

The lowest available result obtained in a chronic aquatic test for triflumizole is a NOEC
value of 0.044 mg/L in fish. Triflumizole therefore fulfils the criteria for classification as
Aquatic Chronic 1 with an M-factor of 1, because the value is in the range of 0.01 mg/L <
Chronic NOEC or ECx < 0.1 mg/L and the substance is not rapidly degradable.
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