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Background to Proposal:

Thiacloprid is a chloronicotynyl insecticide (nicwrgic agonist) that has been reviewed as a
new active substance under both the Biocidal PrisdDirective (BPD) (98/8 EC) and Plant
Protection Products Directive (PPP) (91/414/EEICyvas included into Annex | of the PPP
Directive in 2004 and is currently waiting for lrey in Annex | of the BPD Directive.
Thiacloprid is not listed on Annex VI of Regulati@BC) 1272/2008.

The hazards of thiacloprid have been assesseceldyKrs Health and Safety Executive as
part of the BPD and PPP regulatory programmes.€erassessments were discussed and
agreed by European technical committees underreacw programme.

In accordance with Article 36(2) of EC Regulatid2iv2/2008, thiacloprid should now be
considered for harmonised classification and lafglThis Annex VI dossier presents a
classification and labelling proposal based maagmythe information presented in Document
lIA of the BPD assessment (attached as Annex hisfdossier).

Classification and labelling proposed in the BPD reiew of thiacloprid:

A proposal for classification and labelling of astige substance in accordance with
Directive 67/548/EEC is required in the BPD dossié¢re UK'’s initial proposal during this
review was:

Class of danger Xn: Harmful
N: Dangerous for the environment
R-Phrases R20/22: Harmful by inhalation and if swallowed.
R40 (Carc. Cat 3): Limited evidence of a carcinageiffect
R50/53: Very toxic to aquatic organisms. May cadosg-term adverse effects in the
aguatic environment

Since the initial biocides review, the classifioatifor acute oral toxicity has been changed
from harmful to toxic to take account of an extriaped LD50 value obtained from an acute
oral neurotoxicity study. It was also proposed tHassification for dystocia seen in
reproductive toxicity studies may be appropriateyéver no proposal was put forward.
Dystocia may be considered to be a manifestatioebductive toxicity taken in its widest
sense, as it indicates an adverse effect on pastuthat can potentially result in adverse
effects in the offspring. It was noted in the ba®s review that the current EU classification
criteria do not explicitly cover dystocia and tHere, there was uncertainty about how to
classify for this effect under the Dangerous SuixsteDirective. However, the criteria of the
Globally Harmonized System for Classification arabelling of Chemicals (GHS) (Annex 1,
paragraph 3.7.2.1.1) seems to allow for the classibn for effects on parturition.
Consequently, the UK CA proposed a discussion mmibvel issue at the Technical
Committee for Classification and Labelling beforakimg a firm proposal regarding the
classification for this effect.

Classification and labelling proposed in the PPP ngew of thiacloprid:

A proposal for classification and labelling of astige substance in accordance with
Directive 67/548/EEC is required in the PPP dosdibe UK’s initial proposal during this
review was:

Class of danger Xn: Harmful
N: Dangerous for the environment
R-Phrases R20/22: Harmful by inhalation and if swallowed.
R40 (Carc. Cat 3): Limited evidence of a carcinageiffect
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R50/53: Very toxic to aquatic organisms. May cadosg-term adverse effects in the
aguatic environment

The proposed human health classification had thpat of ECCO 109, the toxicology peer
review meeting under Directive 91/414. Also, thegwsed environment classification had
the support of ECCO 110, the ecotoxicology peeieremeeting.
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Proposal for

Substance Name:
EC Number:

CAS Number:

Registration number:

Purity:

Impurities:

Harmonised Classification and Labellimg

Thiacloprid

A temporary EC number has been allocated (601-347-9
111988-49-9

None - Substance is in scope of REACH Article 15.

The active substance as manufactured has a coattentrange of > 97 to
100%, with a typical purity of > 98.95%. The tydigarity used in studies is
> 97 %.

The manufacturer has requested that impuritiesirecemfidential. There are
9 process impurities; of these, the major impustgresent in a concentration
range of> 0.34% and<2%, with a typical concentration of 0.6%; the remaizir
are individually present & 0.2%. During the reviews under Directive
91/414/EEC and Directive 98/8/EC, none of the intjrs were identified as
contributing towards classification.

Proposed classification based on Directive 67/54FE:

Class of danger

R-Phrases

T: Toxic
N: Dangerous for the environment

R25: Toxic if swallowed

R20: Harmful by inhalation

R40 (Carc. Cat 3): Limited evidence of a carcinageififect

R62 (Repr Cat 3): Possible risk of impaired festili

R50/53: Very toxic to aquatic organisms. May caosg-term adverse effects in the
aguatic environment

Proposed classification based on EC Reqgulation 122P08

Signal Word

Classification

H-Statements

Danger

Acute Tox. 3 —Oral
Acute Tox. 4 — Inhalation
Carc. 2

Repr. 2f

Aquatic Acute 1

Aquatic Chronic 1

H301: Toxic if swallowed

H332: Harmful if inhaled

H351: Suspected of causing cancer

H361f; Suspected of damaging fertility

H400: Very toxic to aquatic life

H410: Very toxic to aquatic life with long lastimdfects

Proposed labelling:

Directive 67/548/EEC:  T:R25 Xn:R20-40-62 N:R50/53

S2- S13-5S23-S36/37-S46-S60-S61
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CLP Regulation: Pictogram: GHS06, GHS08, GHS09
Signal word: Danger
Hazard statement codes: H301, H332, H351, H36180HK¥410
Precautionary statements : Not required as PSari@ciuded in Annex VI.

Proposed specific concentration limits:

Classification of the preparation

N, R50-53 N, R51-53 R52-53

Cn>0.25% 0.025% Cn <0.25% 0.0025% Cn <0.025%

Where Cn is the concentration of thiacloprid in pneparation.

Under GHS M factor 100 based on 0.001 <L (&)}XD.01 mg/l.

Proposed notesNone
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMIC AL
PROPERTIES

1.1 NAME AND OTHER IDENTIFIERS OF THE SUBSTANCE

Name: Thiacloprid

EC Number: A temporary EC number has been allocated (60124

CAS Number: 111988-49-9 [unstated stereochemistry]

IUPAC Name:
(Z2)-N-{3-[(6-Chloro-3-pyridinyl)methyl]-1,3-thiaolan-2-yliden}cyanamide

1.2COMPOSITION OF THE SUBSTANCE

Name: Thiacloprid

EC Number: A temporary EC number has been allocated (60194

CAS Number:  111988-49-9

IUPAC Name:
(Z2)-N-{3-[(6-Chloro-3-pyridinyl)methyl]-1,3-thiaolan-2-yliden}cyanamide

Molecular formula: C10H9CIN4S

Structural formula:

jons:

Cl N

N

Molecular Weight: 252.73

Typical Concentration (% w/w): 98.95% (no individual impurities present at > 2%)
Concentration range (% w/w): > 97% t0< 99.37%

Synonyms: YRC 2894

Page 8 of 63




Thiacloprid

1.3PHYSICO-CHEMICAL PROPERTIES

Table 1.1 Summary of physico-chemical properties

REACH  Property IUCLID  Value [enter comment/reference or]

ref section delete column]

Annex, §

VIl, 7.1  Physical state at 4.1 Yellow- brown solid Reubke K.J (2001)
20°C and 101.3
KPa

VI, 7.2  Melting/freezing 4.2 136°C 92/69/EEC, A1
point Krohn, J (1996)

VII, 7.3  Boiling point 4.3 The substance OECD 103
decomposed at 27C  Krohn, J (1996)
before boiling.

VIl, 7.4 Relative density 4.4 1.46 at 20 °C OECD 109

density Krohn, J (1996)

VIl, 7.5 Vapour pressure 4.6 8x10*Paat25°C OECD 104
3x10"°Paat25°C  Krohn, J (1996)

VII, 7.6  Surface tension 4.10 66 mN/m OECD 115

Krohn, J (1996)

VII, 7.7 Water solubility 4.8 184 mg/L atpH 7 and OECD 105
20°C Krohn, J (1996)

VII, 7.8 Partition 4.7 1.26 at pH 7 and 20 °C OECD 107 (Shake flask
coefficient n- method)
octanol/water Krohn, J (1996)
(log value)

0.73atpH 7 OECD 117 (HPLC
Method)
Gruener R (2001)

VI, 7.9  Flash point 411 Not applicable since
thiacloprid is a solid.

VII, Flammability 4.13 Thiacloprid is not 92/69/EEC, A10

7.10 highly flammable, does Mix, K.H. (1995)

not liberate gases in

hazardous amounts andMix, K.H. (1995)

has no pyrophoric
properties.

92/69/EEC, Al2

92/69/EEC, A13
Mix, K.H. (1995)
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REACH  Property IUCLID  Value [enter comment/reference or]
ref section delete column]

Annex, §

VI, Explosive 4.14 Thiacloprid is not 92/69/EEC, A14

7.11 properties explosive Mix, K.H. (1995)

VI, Self-ignition No self ignition 92/69/EEC, A16

7.12 temperature occurred. Mix, K.H. (1995)

VII, Oxidising 4.15 Examination of the Mix, K.H. (1995)

7.13 properties chemical structure of

thiacloprid establishes
that it does not contain
any chemical groups
typical for oxidizing
agents. Thus the active
substance can be
regarded as incapable of
reacting exothermically
with a combustible
material such as
powdered cellulose.
Xl, 7.16 Dissociation 4.21 Thiacloprid has no acid OECD 112
constant or basic properties in  Krohn, J (1996)
agueous solutions. It is
therefore impossible to
specify dissociation
constants of the active
ingredient in water.

2 MANUFACTURE AND USES
2.1 MANUFACTURE

Thiacloprid is manufactured by Bayer CropSciencgban Germany. Formulation plants

are located in Dormagen (Germany) and in Marler{€&a The quantity manufactured is in
the range of >100-1000 t. In 2008 about 550 mé&dnoes have been synthesised, out of
which > 98% are formulated as insecticidal plamtg@ction product. Very small quantities

are formulated in wood preservatives and in readyse products for the use on ornamentals
in gardens. The major market for thiacloprid is &pe.

2.2IDENTIFIED USE

Thiacloprid is primarily used in agriculture asmigrotection product in form of foliar spray
applications. As such, it is not made availableheopublic in general but restricted to farm
use by qualified and professionally trained farmepgerators and workers. Thiacloprid has
been registered in the EU for PPP-purposes unddbitiective 91/414 and has been included
in Annex | until Dec. 31st, 2014.

Thiacloprid is mainly applied against sucking irtseend beetles in arable crops (primarily
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oilseed rape) as well as sucking pests and sonoolgperan species in orchards (primarily
apples). There are also uses against sucking ssegegetables, rice, cotton and some
tropical crops. Thiacloprid is also approved foe us some “minor uses” such as tea, herbs
and spices. A very small proportion of thiaclogadormulated in ready-to-use formulations
for the control of sucking insects on ornamentalthe garden

Beside the agricultural use thiacloprid will be keted as a new biocidal active substance for
the use in wood preservatives (PT 8), accordirthegrocedures of Directive 98/8/EC
concerning the placing of biocidal products onriegket. The intended uses of thiacloprid
containing products are either as manufacturingeotnates to be used in primers or stains to
then be applied to wood constructions, or for itdalsuse in the protection of wood or wood
based construction products from wood destroyisgdts (beetles, borers, termites).

Biocidal products containing thiacloprid will beagsby industrial, professional and non-
professional users. The industrial wood uses (aslzer treatment) would be at industrial
facilities (professional/industrial applicationsithvapplication such as by dip, brush and
rolling, or by vacuum/pressure processes. Suchmgg# also include use as a glue-line
treatment in the industrial manufacture of wood posites such as laminated veneer lumber,
plywood, or in wood plastic composites.

Thiacloprid containing products are to be usedr alietion to give the desired in-use final
concentration determined by the application metfde. final concentration in a solution to
be used on timber is expected to be between 1Q2@0gpm (0.001 and 0.02%).

2.3USES ADVISED AGAINST
There are no uses which are specifically advisethay
3 CLASSIFICATION AND LABELLING

The substance is not classified in Annex VI of Ration EC/1272/2008. There are no self-
classifications available.
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4 ENVIRONMENTAL FATE PROPERTIES

Presented below is the key information pertinemetermining a classification position
based on the UK’s review of thiacloprid under tHeB(Annex I). The test substance used in
all of the following studies has been judged teefaivalent to the thiacloprid covered by this
proposal.

4.1 DEGREDATION
4.1.1STABILITY

The results of a hydrolysis study following US EBéidelines showed thiacloprid is
hydrolytically stable under acidic (pH 5), neutfjaH 7) and alkaline (pH 9) conditions
(Brumhard, 1998a). The RJis considered to be >1 year at®5at environmentally
relevant pH conditions.

On the basis of two aqueous photolysis studieackbprid is not expected to undergo
significant photodegradation the environment. Tirst §tudy following US EPA guidelines
showed the shortest Jof 79.7 days (Hennebdle and Bornatsch, 1998). Vdlise is based
on 324 solar summer days in Arizona, USA and nasictered representative of EU
conditions. The second study following ECETOC &tBA* methods resulted in a BJof
>1000 days for all seasons based on; pure watecrd-depth; clear sky; 10degree
longitude; and, 36, 40°, 50° and 60 latitude (Hellpointner, 1995a). For the purpose of
classification and labelling, these conditions@asidered representative of EU
environmental conditions and demonstrate that kbyeud is not considered to undergo
significant photodegradation in the environment.

The stability in air is not considered relevantttus type of dossier given that air is not
considered an environmental compartment of confcerthiacloprid (see Section 4.2.2).

4.1.2BIODEGREDATION
4.1.2.1BIODEGREDATION ESTIMATION

As measured data is available an estimation isatevant for this dossier.

4.1.2.2SCREENING TESTS

Thiacloprid is considered not readily biodegradabighe basis of a valid 28 day study
(Manometric Respirometry OECD 301F) where 0% degfiad was observed (Reis, 2005).

4.1.2.3SIMULATION TESTS

Following BBA and SETAC methods, aerobic water/sezht degradation of thiacloprid was
assessed (Riegner, 1997) using pond water/sedenedritke water/sediment in flasks over
100 days in the dark at 20 %T. The water D, ranges calculated based on first-order
kinetics were 2.9-6.3 days for pond water and 1@ days for lake water. The EByfanges

! European Centre for Ecotoxicology and ToxicolofjChemicals and Das Umweltbundsesamt
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were 20.3-27.9 days and 12.1 days respectivelydb@sé¢he whole system. These study
results are based on primary degradation and tiotate mineralisation. Although this study
demonstrates aerobic degradation of thiacloprido&s not demonstrate rapid degradation in
terms of ultimate mineralisation. On this basigdloprid is not considered to meet the
criteria of >70% degradation in the aquatic envinent within 28 days required for
classification and labelling.

Following US EPA guidelines, anaerobic water/sedintegradation of thiacloprid was
assessed using pond water over 360 days in theatl2(KC (Fritz, 1998). The whole system
DTsowas 1041 days based on one valid test concemtraio this basis thiacloprid is
considered anaerobically stable.

An aerobic water/sediment microcosm study conduafiéd outdoor artificial ponds for 98
days between 11-2& ? is available (Heimbach, 1997a). The watesWas 31 days and
the sediment D& was 62 days. Although this study also demonsrageobic degradation,
Thiacloprid is not considered to meet the critefiz70% degradation in the aquatic
environment within 28 days.

4.1.3SUMMARY AND DISCUSSSION OF PERSISTENECE

Thiacloprid achieved 0% degradation in a standeady biodegradation study. Although
there is evidence of aerobic degradation withinattpeatic environment, thiacloprid is not
considered to meet the criteria of >70% degradatidhe aquatic environment within 28

days.

Based on these studies, thiacloprid is not consdlar undergo rapid and ultimate
degradation under environmental conditions anaisiclered not readily biodegradable for
the purpose of classification and labelling.

4.2 ENVIRONMENTAL DISTRIBUTION
4.2.1ADSORPTION/DESOPTION

Following US EPA guidelines, adsorption and desormptonstants were determined for
thiacloprid using various soils (Hennebdéle, 19X soils, ranging from sand to silty clay
were used. The § adsorption constant range was 393-870. The gemmetan k.
adsorption constant was 595.8 and the geometrio idgadesorption constant was 718.7.

4.2.2VOLATILISATION

Thiacloprid has a low extrapolated vapour presstiex 10'° Pa at 25 °C and a low
Henry’s Law Constant (5 x 10-10 Pa x m3x mol-1@&f@) based on measured data (Krohn,
1996). On this basis thiacloprid is consideredkeahyi to partition the air.

2 The mean recorded temperature over the first $6 das 12.6+1%C.
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4.2.3DISTRIBUTION MODELLING

Not relevant to this type of dossier.

4.3BIOACCUMULATION
4.3.1AQUATIC BIOACCUMULATION
4.3.1.1BIOACCUMULATION ESTIMATION

Thiacloprid has measured logKvalues of 0.73 (OECD 117) (Gruener, 2001) and 1.26
(OECD 107) (Krohn, 1996). Such low values indicatew bioaccumulation potential. For
example, a BCfg, of 2.35 can be estimated based on the higher jggrteasurement,
following Equation 74 in the TGD (2003). This log#value is within the domain of the
QSAR (log Kow 2-6).

Thiacloprid was observed to be extensively metakdlin metabolism studies using rats
(Section 5.1). Although a slower rate of metabolould be expected in fish, an aquatic
bioaccumulation study has not been conducted,taadssumed that thiacloprid is unlikely
to bioaccumulate in fish.

4.3.1.2MEASURED BIOACCUMULATION DATA

No experimental data are available.

4.3.2TERRESTRIAL BIOACCUMULATION

Not relevant for this type of dossier.

4.3.3SUMMARY AND DISCUSSION OF BIOACCUMULATION

Based on the low measured logKalues (0.73 and 1.26), the estimated BEf.35) and
evidence of extensive metabolism in rats, thiadtbisr considered to have a low
bioaccumulation potential

4.4 SECONDARY POISONING

Not relevant for this type of dossier.
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5 HUMAN HEALTH HAZARD ASSESSMENT

Presented below is the key information pertinemetermining a classification position
based on the UK’s review of thiacloprid under tHeB(Annex ). The test substance used in
all of the following studies has been judged teefaivalent to the thiacloprid covered by this
proposal.

5.1 TOXICOKINETICS

Thiacloprid is well absorbed (100 %) following sie@nd repeated oral exposure and single
inhalation exposure, with approximately 10 % becapsystemically available following a
single dermal application (See Annex I). Thiacldps extensively metabolised following
oral dosing, the main metabolic pathways beingigh/conjugation and monohydroxylation
of the thiazolidine ring followed by glucuronidatioSubsequent distribution of thiacloprid
and its metabolites is widespread. Eliminatiorajzid via both the urine and faeces. There
are no marked gender-related differences in absoristribution, metabolism or excretion.
There is no information to inform on any quantitator qualitative differences that may exist
between species. The toxicokinetic information e suggests that bioaccumulation in
tissues is not a concern.
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5.2ACUTE TOXICITY

The acute toxicity of thiacloprid has been investiggl in a number of studies.

5.2.1ACUTE TOXICITY: ORAL

Table 5.1 Summary of acute oral toxicity studies

Species/Dose LB (mg/kg) Observations and remarks
Rat 836 (males) Deaths occurred 2-8 days after treatment.

Mortality was observed in 0/5, 1/5 and 3/5 femae$00, 300 and
(5/sex/dose) 444 (females) | 500, mg/kg respectively and in 0/5, 1/5 and 4/5asalt 300, 700

62.5 — 1000 mg/Kg

Purity 97.3 %

and 1000 mg/kg respectively. Clinical signs ofitiiy at 100
mg/kg and above included piloerection, decreasetilitpopoor
reflexes, spastic gait, spasmodic state, convudsimamor,
tachypnea, dyspnoea and laboured breathing.

OECD 401 [Krétlinger, 1996a]

Rat 621 (males) Clinical signs were seen at all dose levels antlided decreased
motility and reactivity, poor reflexes, spastigtgapasmodic state,

(5/sex/dose) 396 (females) | convulsions, tremor, tachypnea, dyspnea, laboreathing,

100- 5000 mg/kh

Purity 98.3 %
No guideline stated

diarrhoea.

[Krétlinger, 1995a]

Rat
Acute neurotoxicity study

Range finding:
(5/sex/dose)
27 - 526 mg/kg

Main study: (12/sex/dose
22 - 109 mg/kg

US-EPA guideline

~

177
(calculated
from 100%
mortality at
244 mg/kg and
0% mortality at
109 mg/kg)

All rats died within 24 hours of receiving eithetfor 526 mg/kg.
Clinical observations prior to death included trespaecreased
activity, repetitive chewing movements, cool-to¢bwbody, dilated
pupils and clear lacrimation.

No mortality at 109 mg/kg.

Clinical signs from 22 mg/kg included incoordinatjdremor,
decreased activity, dilated pupils, ptosis and cedwbody
temperature. At 109 mg/kg impaired motor and lostumactivity
were also observed in males.

[Sheets and Gilmore, 1997]

Rat
Acute neurotoxicity study

(12/sex/dose)
0, 3.1, 11 mg/ky

US-EPA guideline

Not observed.

No deaths and no clinical signs xitity at any dose.

[Sheets, 1998]

L. Vehicle was 2 % cremophor EL in demineralisedenat Vehicle was 0.5 % methylcellulose and 0.4 % Twe@iin deionised water

5.2.2ACUTE TOXICITY: INHALATION

Table 5.2 Summary of acute inhalation toxicity stuces

Species/Dose L& (mg/l) Observations and remarks

Rat > 2.5 (male) No deaths occurred in males. Clinical signs ofesysc
toxicity observed up to day 6 post exposure inaude

(5/sex/dose) 1.2 (female) concentration-dependent bradypnea, dyspnoea, lathour
breathing, rales, prostration, mydriasis, chromogathea,

0, 0.08, 0.48, 1.5 tremor, reduced motility, apathy, un-groomed hair,
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or 2.5 mg/l for 4 hypothermia and piloerection.
hours, aerosol

(MMAD <10pm)
Purity 97.2 % [Pauluhn, 1996]

OECD 403

5.2.3ACUTE TOXICITY: DERMAL

Table 5.3 Summary of acute dermal toxicity studies

Species/Dose LE) (mg/kg) Observations and remarks

Rat > 2000 There were no deaths and no clinical sigtexicity or local
skin reactions.

(5/sex/dose)

2000 mg/kg

Purity 97.3 % [Krotlinger, 1996b]

OECD 402

5.2.4SUMMARY AND DISCUSSION OF ACUTE TOXICITY

The oral LB, can be identified as 177-444 mg/kg. The lowestedies within the range
(20-200 mg/kg) for classification as T;R25 underebtive 67/548/EEC.

The oral LDy also lies within the range (50-300 mg/kg) for slfisation as Acute Oral Tox.
3 (H301: Toxic is swallowed) under Regulation (BQY2/2008.

The inhalation LG of 1.2 mg/l lies within the range (1-5 mg/l/4hy fdassification as
Xn;R20 under Directive 67/548/EEC.

The inhalation LG also lies within the range (1-5 mg/l) for classafiion as Acute Inhalation
Tox. 4 (H332: Harmful if inhaled) under Regulati@C) 1272/2008.

The dermal LI, lies above the classification cut-off of 2000 nyglknder both Directive
67/548/EEC and Regulation (EC) 1272/2008 thereforelassification is proposed.

Directive 67/548/EEC: propose T;R25 Xn;R20

CLP Regulation: propose Acute Tox. 3 (H301), Acute Tox. 4
(H332)

5.2.5SUMMARY AND DISCUSSION OF SPECIFIC TARGET ORGAN TOX ICITY —
SINGLE EXPOSURE

There was no clear evidence of any specific toi&ces on a target organ or tissue. Clinical
signs of toxicity were observed after single expesuo thiacloprid but were transient in
nature and are considered to be unspecific siggemdral acute toxicity. There are no
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human data to provide information on this end poMo classification as STOT-SE under
Regulation (EC) 1272/2008 is proposed.

5.3IRRITATION
5.3.1SKIN

The skin irritation potential of thiacloprid (pwi®7.3%) has been tested in a standard
combined skin and eye irritation study in 3 malev\Ng&ealand White rabbits (Krotlinger,
1995c). Very slight erythema of the skin occurne@li three rabbits tested but all skin
reactions had resolved by 72-hours post-application

Table 5.4 Summary of skin irritation study

Species/ Average score 24, 48, 72 Reversibility Result
No per group Erythema Oedema (Y/N)
Rabbit, New
Zealand White,
3 males 1,1,0 0.0,0 Yes No classification
OECD 404 [Krétlinger, 1995c]
5.3.2EYE

The eye irritation potential of thiacloprid (puri®y.3%) has been tested in a combined skin
and eye irritation study (Krétlinger, 1995c). Namweal or iridial lesions were evident.
Conjunctival redness (grade 1) and swelling (grhded 2) were seen in all animals at the 1
and 24 hour observation points. The average saaetbe 3 animals was 0.6 for
conjunctival redness, and 0.6 for chemosis at 24\l ocular lesions had resolved by 48
hours post application.

Table 5.5 Summary of eye irritation study

Species/ Average score 24, 48, 72 h Reversibility
- - Result
No./group . Conjunctiva (Y/N)
Cornea Iris -
Redness| Chemosis

Rabbit, New
Zealand
White,

0,0,0 0,0,0f 06,0,0 0.6,0,0 Yes No classification
3 males
OECD 405 [Krétlinger, 1995c]
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5.3.3RESPIRATORY TRACT

No information from humans is available. The resairy tract irritation potential of
thiacloprid has not been directly investigatednimzals. In an acute toxicity study via the
inhalation route clinical signs seen after exposar@.48 mg/l (4 h) thiacloprid included
bradypnea, dyspnoea, laboured breathing, ralegnedistations around snout and nose.
However, these signs are considered as commonwaltieers during acute inhalation studies
and do not indicate a potential for thiaclopricctuse respiratory tract irritation. In the
available repeat dose inhalation studies (5- and&38& exposure, 6 h per day; Pauluhn, 1995;
1998), a few common, non-specific signs of toxi¢liyadypnea, laboured breathing), typical
of those seen following repeat inhalation exposugee noted. In the 5-day study it was
concluded that thiacloprid (0.205 mg/l, 6h/day) feachinor potential to act as an upper
respiratory tract irritant’ although ‘conclusiveyes of respiratory irritation (e.g. serous
discharge from nose) had not been observed atraey (Pauluhn, 1995). In addition, no
changes in lung weights or macroscopic changebketuhgs were noted (no histopathology
data are available). Microscopy of the respiratoagt in the 28-day study did not reveal any
treatment related findings (Pauluhn, 1998). Onrdathere is limited evidence from
animals that thiacloprid has the potential to caeseiratory system irritation and therefore
no classification is proposed.

5.3.4SUMMARY AND DISCUSSION OF IRRITATION

Thiacloprid caused only slight (Score 1), reversiilythema and swelling of the skin, which
is below the response required (mean score ofi2ooe) for classification as a skin irritant
under both Directive 67/548/EEC and Regulation (EZ§2/2008.

Thiacloprid caused only mild, transient eye irfidatcharacterised by conjunctival redness
and swelling where the average score did reachea@®: This observation does not meet the
appropriate criteria for classification (averagersdor redness 2.5; oedema?2; iris lesion
1-1.5; corneal opacity 2-3) under either Direct®@548/EEC. Nor does this meet the
classification criteria (average score for iritid >and/or corneal opacityl, and/or

conjunctival redness 2, and/or conjunctival oederra2, in at least 2 of 3 tested animals) for
irritation under Regulation (EC) 1272/2008.

There is no evidence that thiacloprid causes ratpy tract irritation.

In conclusion, no classification for skin, eye respiratory irritation is proposed.

Directive 67/548/EEC: no classification proposed

CLP Regulation: no classification proposed
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5.4 CORROSIVITY

Thiacloprid did not lead to full thickness, or wegsible damage to the skin (Section 5.3) and
therefore does not meet the criteria for clasdificeas corrosive.

Directive 67/548/EEC : no classification proposed

CLP Regulation: no classification proposed

5.5SENSITISATION
5.5.1SKIN

Table 5.6 Summary of skin sensitisation study

Number of animals sensitised/Total

Species ; Result
number of animals

OECD 406 | 1/10 thiacloprid Negative

Guinea pig | 0/10 vehicle only controls [Stropp, 1996]

Formulated in 2 % Cremophor

In a standard Magnusson and Kligman guinea pig migaiion test, 10 test animals were
treated with intradermal injections of thiaclop¢murity 97.3%) (0.1 ml) at 5 %, by topical
induction (0.5 ml) at 50 %, and challenge at 25%0(%, 1996). Skin reactions (grade 1)
occurred in 1/10 animals and was observed at I®#mnd 72 hours after challenge.
Sensitisation did not occur around a naive arekiafin thiacloprid-induced animals.
Contemporary positive control data are availablench 2-mercaptobenzothiazole produced
the expected responses.

5.5.2RESPIRATORY SYSTEM

There is insufficient information to determine wiwt or not thiacloprid can cause
occupational asthma.

5.5.3SUMMARY AND DISCUSSION OF SENSITISATION

In a standard Magnusson and Kligman guinea pig migaiion test, Thiacloprid led to skin
sensitisation in only 1/10 animals tested. Thisélow the response required in 30é6
animals tested for classification under both Dikex67/548/EEC and the CLP Regulation.

There is no evidence to suggest that thiaclopradrsspiratory sensitiser. No classification is
proposed.

Directive 67/548/EEC: no classification proposed

CLP Regulation: no classification proposed

% In an adjuvant study, for example the Magnussahkdigman Guinea pig maximisation test.
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5.6 REPEATED DOSE TOXICITY

Thiacloprid has been studied extensively in stash@tP/OECD compliant studies involving
repeated oral treatment of rats and mice for up/toyears, and for up to one year in dogs.
Exposure via the inhalation and dermal routes leas Istudied in rats for up to 28-days.

Substances are classified for repeated dose tpxitien serious damage (‘clear functional
disturbance or morphological change which has td&gical significance’) is seen following
repeated or prolonged exposure below guidance sg@itevided in the classification criteria.
In this report, there is therefore a focus on weeterious damage is induced by thiacloprid
and, if so, whether the doses at which effectsaem merit classification.

5.6.1REPEATED DOSE TOXICITY: ORAL
5.6.1.1RAT

There are 5 studies available: two of 14-day domatiwo 90-day studies, and a 2 year-study.

Table 5.7. 14-day studies

Dose Dose levels Observations and remarks
schedule (effects of major toxicological sigficance)

Daily gavage| 0, 5, 10, 20, 60 | No deaths occurred; male and female body weightsaasociated

14 days or 120 food intake were decreased at 60 and 120 mg/kg/day,
mg/kg/day

Wistar rats: Plasma ASAT, ALAT, AP increased at 120 mg/kg/day @

3 males and | Purity: 98.3% 65 % above controls).

3 females pe

group Increased relative liver weights of approximately?2 and 40 %
were seen in males and females at 60 and 120 nagikg/

Non-GLP correlating with a slight untypical structure oéthepatocellular

cytoplasm. Hepatic enzymes were induced at allsldsereased
cell proliferation in perivenular region of livan females at
120 mg/kg.

Increased mitotic rate in thyroids (males) at 120kg.
No effects on TSH, T3 or T4.

Reduced thymus weights at 60 mg/kg and above.
NOAEL = 20 mg/kg/day; LOAEL = 60 mg/kg/day

[Krétlinger, 1995a]

Diet,adlib. | 0, 25, 100, 500 | No deaths occurred. Decreased terminal body weafhip to 11
14 days or 2000 ppm and 24 % at 500 and 2000 ppm; also food intakecestiby up to
17 % and 37 % at 500 and 2000 ppm.

Wistar rats: | Males:

5malesand | 0, 2.5. 11.2, Liver and thyroid were the only organs examined by
5 females pef 49.5 or 187.6 histopathology.
group mg/kg/day
Small increases in liver weight at 500 and 2000 jpporeased
GLP Females: incidence of distinct lobulation of the liver ind4éales at
0, 2.3, 9.8, 49.5,| 2000 ppm and in 1/5 females each at 25, 100, 569 ppd in 2/5
or 187.2 females at 2000 ppm; hepatocyte hypertrophy witihsl
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mg/kg/day cytoplasmic changes at 500 ppm and above. Hepatioee
induction at 500 ppm and above: (including ECODDAIEH,

mg/kg/d GLU-T).

equivalents

calculated from | No effects on thyroid weight. The frequency of emsed

actual food follicular epithelial mitotic rate was increasedrsficantly in

intake males at 500 and 2000 ppm, and hypertrophy ofdtieular

epithelium was seen only in males (100 %) at 2q20.Slightly
Purity: 98.6% increased TSH at 2000 ppm (female only). No treatmeated
effects on T3, T4 or thyroxin-binding capacity (TBC

Dose related increased cholesterol statisticagjgiicant at
100 ppm and above (male) and 2000 ppm (femalexesed
bile acid and GGT at 2000 ppm (male + female).

NOAEL = 9.8 mg/kg/day; LOAEL = 49.5 mg/kg/day (app)

[Krétlinger, 1996c¢]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

The 14-day studies of Krotlinger (1995a; 1996chd¢monstrate that rats show an adaptive
response to repeated dosing with thiacloprid.

In the first study with dosing by gavage, increassditive liver weights in males and females
at 60 and 120 mg/kg/day thiacloprid, accompanietidpatic enzyme induction, demonstrate
adaption to cope with an increased metabolic I8adhe higher dose, increased cell
proliferation in the livers of females is furthesi@gence of this. In males, increased mitotic
rate in the thyroid at 120 mg/kg/day might alsoénbeen linked to this adaptive response.

In the second study, with addition of thiaclopacdthe diet, there was a focus on the liver and
the thyroid. At approximately 50 mg/kg/day and 18¢/kg/day, there were again modest
increases in liver weight and this was accompahiesigns of hypertrophy and induction of
hepatic enzymes. There were also signs of increagedis and hypertrophy in the thyroid at
these doses.

There was no evidence of severe liver or thyroxdcity in either of these studies.

Table 5.8. 90-day studies

Dose Dose levels Observations and remarks

schedule (effects of major toxicological signifance)

Diet, ad 0, 25, 100, 400 or| No animals died or showed clinical signs of toyiclecreased

libitum 1600 ppm. body weight (up to 16 %) at 1600 ppm. The effecbody
weight diminished with time during the recoveryipdr Food

90 days Males: intake was not affected, although water intake slightly

(+35 days 0, 1.9, 7.3, 28.6 o reduced in males at 1600 ppm.
recovery) 123.2 mg/kg/day
No evidence of severe toxicity at any dose level.
Wistar rats, | Females:

10 males 0,2, 7.6, 35.6 or | Increased mean absolute liver weights in males (G¥) at
and 10 160.6 mg/kg/day | 400 ppm, and 21 % and 17 % at 1600 ppm, for madds a
females per females respectively. Moderate hepatocyte hypentroyth
group Purity: 98.6% cytoplasmic changes in 9/10 males and 2/10 fenzld80 ppm
and in all animals at 1600 ppm. Hepatocellular hypphy was
GLP not reversible in 3/10 males of the 1600 ppm reppgeoup.
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Significant reversible induction of hepatic cytochme P450 and
UDPGT in males and females at 400 and 1600 ppm.

Increased thyroid weight by 66 % in males at 16025 %
above controls after recovery. Also in males: TBaamtrations
were increased in all dose groups at week 3, bytairl 600
ppm in week 12 (by 30%); T4 concentrations sligiritreased
at 400 and 1600 ppm at week 3, but not week 12cEf
reversible during recovery. No effects in females.

At 90 days: decreased clotting time, increasedtioceand
increased cholesterol (up to 85 %) at 1600 ppm.dslnalysis
showed an increase in sodium and calcium at 16@0ipp
males during weeks 3, 11/12 and 17, although tivaieno
histopathological sign of damage to the kidney.

NOAEL = 7 mg/kg/day; LOAEL = 30 mg/kg/day (appjox

[Krétlinger and Geil3, 1997]

Diet, ad 0,50, 400 or 1600| Study focussing on potential neurotoxicty.
libitum ppm
No deaths or clinical signs of toxicity; decreabedy weights
Fischer rats;| Males: at 1600 ppm only, maximal values in comparisonaatiols:
12 males 0,2.94,24.2 or male decreased 12 % (day 7) remaining within 10%oofrols
and 12 101 mg/kg/day for the remainder of the study, female decreas&d(@ay 7),
females per recovering to values similar to controls thereafter
group Females:
0, 3,.41, 27.9 or | No signs of neurotoxicity or effects on motor ocdmotor
GLP 115 mg/kg/day activity at 50 ppm and above.
Purity: 96.6- No microscopic observations (tissues examinedeskkel
97.5% muscle, peripheral nerves, eyes, optic nervestiasides from
CNS).

[Sheets, 1997]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

According to the classification criteria in Annex &f Directive 67/548/EEC, substances
inducing serious damage in 90-day studies at dngxd of 50 mg/kg/day or less should be
classified as harmful.

In the dietary study of Krétlinger and Geil3 (1993Y, body weight was significantly
decreased and absolute liver weight was increasaopaox 125 mg/kg/day thiacloprid.
There was also evidence of moderate hepatocelyjartrophy with cytoplasmic changes
and increased hepatic enzyme levels and activigndiently increased triiodothyronine (T3)
and thyroxin (T4) levels were observed at 125 mfiglkg, and this may have led to the
increased thyroid weights seen at this top dosereltvas no evidence of serious damage to
the liver or thyroid at this dose. At about 30 nggday, there was also some evidence of
effects in the liver and associated changes inhyr®id, but these were less prevalent and
marked than at the top dose.

In the dietary study of Sheets (1997), focussingeurotoxicity parameters, there were no
significant body weight changes persisting throudhbe 90-day treatment period. Small,
transient decreases at approx 100 mg/kg/day sebavtobeen related to decreased food
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intake. No signs of neurotoxicity or effects on oradr locomotor activity were seen at any
of the dose levels.

There was no evidence of serious damage in eiffiteese studies to justify classification of
thiacloprid as harmful.

Table 5.9. 2-year study (non-tumour findings)

Dose Dose levels Observations and remarks

schedule (effects of major toxicological significance)

Diet, ad 0, 25, 50, 500 or | No effects on mortality. In females only, decrealsedy weight at
libitum 1000 ppm 500 and 1000 ppm: maximal difference from contodl$5 %

between weeks 55 — 77 and remained above 10 % until
Wistar rats, | Males: 0, 1.2, termination (500 ppm); max. 21 % in week 69/71 @HPm).
25,2520r51.7

2-year: mg/kg/day In males, there was increased liver weight (2094080 ppm; ang
50 males centrilobular hypertrophy, cytoplasmic changesim hepatocytes
and 50 Females: 0, 1.6, | (eosinophillic cytoplasm with basophilic strandajla
females per| 3.3, 33.5 or 69.1| eosinophillic/clear cell foci at 50, 500 and 10@Hm In females,
group mg/kg/day similar histopathological changes were only sees0atand
1000 ppm. Hepatic enzyme induction (inc. cytochrdi&0) seern
Interim Purity 96.8 — from 25 ppm in males and 500 ppm in females.
sacrifice; 97.2%
10 males & In the thyroid, follicular epithelial hypertrophyas increased in
10 females males from 50 ppm and in females from 500 ppm.idtdér cell
2 yn). hyperplasia seen at 1000 ppm in females only (3/6@ritrols
0/50). No effect on T3/T4 at any time point, blagma TSH
GLP increased in males and females at 1000 ppm.

Prevalence of skeletal muscle atrophy was increasfanales at
500 and 1000 ppm and increased sciatic nerve degf@rewas
seen in males from 500 ppm and in females at 1@ p~emaleg
also showed significantly increased incidences of
radiculoneuropathy (31/50, 32/50, 32/50, 37/50539), retinal
atrophy (15/50, 20/50, 24/50%, 25/50* and 32/50&%)d lens
degeneration (9/50, 18/50, 16/50, 20/50** and 38pat 1000
ppm, and from 50 ppm and 500 ppm, respectivelyt eN@ent
after 1 year.

Decreased incidence of galactocele and lacteat ayshe
mammary glands of females, combined incidences 26,060,
500 and 1000 ppm: 21/50, 18/50, 14/50, 14/50 abkd.6/

NOAEL = 1.2 mg/kg/day (25 ppm) ; LOAEL = 2.5 mg/&gk (50
ppm).

[Bomhardet al., 1998]

Satitical significance: p<=0.05* and p<=0.01**. NB: The values for NOAEL and LOAEL are provided for
information only: they have already been agreed by the Technical Meeting of the Biocide Competent
Authorities.

The most severe non-neoplastic toxicological figdim this 2-year study were seen in
females from 500 ppntifca 33.5 mg/kg/day): degenerative myelopathy in theaes

system characterised by radiculoneuropathy, sanxgtice degeneration and subsequent
skeletal muscle atrophy (Bomhard, 1998). Radiculongathy is a degenerative lesion in the
ventral roots of spinal nerves (mainly lumber segineharacterised by cholesterol clefts and
demyelination and infiltration by foamy, lipid-ladenacrophages. The study report indicates
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that these findings are known to occur spontangansild rats and are termed spinal
radiculoneuropathy or degenerative myelopathy aag ne exacerbated by xenobiotics.
Also, the dosedrca 33.5 mg/kg/day for 2 years) at which these effesse seen is judged

to be well-above the cut-off for classificationsAnple extrapolation of the 90-day (3 month)
cut off value of 50 mg/kg/day to 2-years (24 mohtheuld give a cut-off value of 6.25
mg/kg/day.

Retinal atrophy and lens degeneration were setreiryes of control and treated female
animals. These potentially serious lesions werg seén after 2-year (near lifetime)
exposure of rats: similar effects were not seegr dftyear in this study or in the 90-day study
of Sheets (1997), in which the eyes and optic reewere examined by histopathology. It is
guestionable whether these findings justify classifon. On balance, given that these
degenerative changes were seen in many controkds)ithappears that these findings do not
provide a sufficient basis to justify classificatiof thiacloprid as harmful. Historical control
data for these findings were not readily available.

In both the liver and thyroid there were changessstent with an adaptive response to
treatment. Hepatic enzymes were induced at 50 puhabove. Histopathological changes,
likely to be a secondary consequence of enzymectraiy were seen in the livers of males
from 50 ppm and in females from 500 ppm. In matés0gppm these changes included
centrilobular hypertrophy, cytoplasmic changesimliepatocytes (eosinophilic cytoplasm
with basophilic strands), and eosinophilic/cledf foei. Thyroid follicular epithelial
hypertrophy was also seen in males at 50 ppm -+gmmst likely to have also been
secondary to hepatic enzyme induction.

The incidence of galatocele and lacteal cystsemtiammary glands of females was
decreased at 25 ppm and 50 ppm. The toxicologigaifieance of this isolated effect is
unknown although it is not further observed, noeglthere appear to be a functional
consequence in reproductive toxicity studies aedaslevant for classification.
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5.6.1.2MOUSE
Table 5.10. 14- and 21-day studies
Dose Dose levels gebvations and remarks
Schedule (effects of toxicgiical significance)
Diet, ad 0, 50, 200, There were no deaths, clinical signs of toxicityeffects on body
libitum 2000 or 10000| weight.
ppm
14 days Increased absolute liver weights (up to 32 %) &028pm. The
Males: 0, 22, | liver was the only organ assessed for histopathyoldgpertrophy
B6C3F1 84, 765 or of centrilobular hepatocytes and cytoplasmic charag&00 ppm
mice: 5 males| 4143 and above, predominantly in males. Increased tipistent (not
and 5 females| mg/kg/day severe fatty change) in hepatocytes at 2000 ppnabode (m-+f).
per group Dose related induction of hepatic cytochrome P4&ymes at

Females: 0, 30, 200 ppm and above.
OECD 407 113, 1201 or
5450 Decreased cholesterol (male + female), increaseainsprotein

GLP mg/kg/day (male), decreased albumin and bilirubin (female)®000 ppm.

Purity 98.6% | NOAEL = 22 mg/kg/day (50 ppm); LOAEL = 84 mg/kg/dé300
ppm).

[Krétlinger, 1997a]

Diet, ad 0, 100, 1000, | No deaths or clinical signs of toxicity observed.
libitum or 10000 ppm
Decreased body weight gain and increased food captson at
21 days Males: 0, 30, | 10,000 ppm in males. Decreased food consumptifeniales at
368 or 4141 1000 ppm but no significant effect on body weight.
B6C3F1 mg/kg/day
mice: 3 males Macroscopic examination of liver and kidneys omiplarged livers

and 3 females| Females: 0, 64} in 2/3 males at 10,000 ppm. Increased liver wefghsoluterirca
per group 559 or 5785 10 %) at 1000 ppm. Liver enzyme activity was ndedained.
mg/kg/day.
No guideline; NOAEL = 30 mg/kg/day (100 ppm); LOAEL 368 mg/kg/d@yp00
non-GLP. Purity 98.6% | ppm).

[Wirnitzer, 1994]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

Adaptive changes in the liver were seen after diegaposures of mice to approximately
100 mg/kg/day thiacloprid or more for 14-21 daysdtkinger, 1997a; Wirnitzer, 1994). Even
at much higher doses (up to 5000 mg/kg/day) treeligle, if any, evidence of serious
damage to the liver or any other tissues. Theshestwlo not support the classification of
thiacloprid for repeated-dose toxicity.

Table 5.11. 90-day study

Dose Dose levels g@bvations and remarks
Schedule (effects of toxicaiical significance)

Diet, ad 0, 50, 250, No treatment related deaths or clinical signs gicity. Decreased
libitum 1250 or 6250 | mean body weight of 14 % (male) at 6250 ppm. Ireeddood intake
ppm (male + female) of 8-12 % at 1250 ppm and above.

90 days
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Males: 0, 20, | No effects on T3 or T4. Decreased cholesterol mdfles at 250 ppm
B6C3F1 103, 542 or and above and in males at 6250 ppm; up to 30 %edsed at 6250
mice: 10 2819 ppm. Decreased bilirubin at 1250 ppm (male + fejnafl@ip to 40 %.
males and | mg/kg/day
10 females Dose-related liver enzyme induction (CYP 450), éase of 7, 14,
per group | Females: 0, 27} 66.9** and 107.7** % (male), and 1, 11, 59** and.&% % (female),

139, 704 or at 50, 250, 1250 and 6250 ppm, respectively.
OECD 408 | 3351 Increased liver weights at 1250 ppm (up 8 %*) an@250 ppm (up tg

mg/kg/day 40 %*). Hepatocellular hypertrophy at 1250 ppm @hand 6250
GLP ppm (male + female).

Purity: 98.6-

98.7% Increased adrenal weights (female) of 25, 50 an%h42 250, 1250

and 6250 ppm, respectively. Dose related increaste severity of
fatty vacuolation of the adrenal X-zone leadindghypertrophy at 50
ppm and above. Mean grade was 1.7, 2.5, 3.4, 48 &at 0, 50,
250, 1250 and 6250 ppm, respectively.

Decreased old corpora lutea and activation of avairiterstitial
glands at 1250 ppm and above.

NOAEL = not established; LOAEL = 27 mg/kg/day (58

[Wirnitzer and Rihl-Fehlert, 1995]

Satistical significance: p<=0.05* and p<=0.01**. NB: The values for NOAEL and LOAEL are provided for
information only: they have already been agreed by the Technical Meeting of the Biocide Competent
Authorities.

Only the lowest dose in this study was below thteoivalue of 50 mg/kg/day for
classification of the chemical as harmful (Wirnitzed Rihl-Fehlert, 1995).

Significant findings at approximately 25 mg/kg/dagre limited to the adrenals, in which
there were dose-related increases in severityttyf ¥acuolation of the X-zone leading to
hypertrophy. At higher doses, in females, this a@sompanied by small increases in adrenal
weight. The X-zone is located between the zonaultiis and the adrenal medulla; its
function is unclear. The presence of the X-zoneeappto be dependent on age and
reproductive status and has been described in rotes, red squirrels, shrews, rabbits and
cats. Histologically similar tissue has been regabit the foetal zone of the human adrenal
gland. The relevance of these changes seen irbfemee of other signs of toxicity is largely
unknown. Without further evidence to indicate tthas is a serious, relevant lesion, the
induction of fatty vacuolation of the X-zone in mionly is not judged to justify
classification of thiacloprid as harmful.

Table 5.12. 2 year study (non-tumour findings)

Dose Dose levels gebvations and remarks
Schedule (effects of toxicgiical significance)
Diet, ad 0, 30, 1250 or | No effects on mortality or body weight.
libitum 2500 ppm
Small (< 10.7 %) increase in absolute and reldiigs weight in
2 year (inc1 | Males: 0, 5.7, | males & females, only statistically significant fefative weights at
year interim) | 234.1 or 564.4| the top dose. Histopathological changes in the limeidences at 0,
mg/kg/day 30, 1250 and 2500 ppm: hepatocyte hypertrophy (ro&i®, 0/50,
B6C3F1 mice 46/50, 49/50; female: 0/50, 0/50, 2/50, 3/50), degation (male
Females: 0, only: 1/50, 0/50, 5/50, 16/50), fatty change (m&l&0, 4/50, 15/50,
ly: 10 males | 10.9, 475.3, 21/50; female: 2/50, 3/50, 3/50, 7/50), and neser¢siale: 5/50,

Page 27 of 63




Thiacloprid

& 10 females | 872.5 3/50, 6/50, 31/50; female: 15/50, 17/50, 17/505@%/Induction of

per group mg/kg/day hepatic enzymes was not assessed.

2y: 50 males | Purity: 96.8- | Adrenal X-zone vacuolation in females: increaseidience and

and 50 97.2% severity with increasing dose (mean grade at 1260 2.0 in

females per comparison to 1.1 in controls; incidence of 67 %%, 96 % and

group. 100 % at 0, 30, 1250 and 2500 ppm).

OECD 451 Increased incidence (not statistically significasfteosinophillic,
luteinised cells in the ovaries, incidences at(),1250 and 2500

GLP ppm: 3/50, 0/50, 5/50 and 8/50.

No effects on the uterus or thyroid. No assesswiEenB8/T4 or
TSH concentrations.

No histological findings in the neurological system

NOAEL = 5.7 mg/kg/day (30 ppm); LOAEL = 457. 3 mg/day
(1250 ppm)

[Wirnitzer, and Geiss, 1998]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

Thiacloprid dosing in the range 5 to 10 mg/kg/daryZ years induced no toxicologically
significant effects in mice (Wirnitzer and Geis898). The liver was the main target organ,
with increased weight, hypertrophy, fatty change eanzyme induction seen from 230-

470 mg/kg/day, and severe microscopic lesions toepHular degeneration and necrosis) at
approximately 500 mg/kg/day. At this high dose ctassification is justified.

A dose-related increase in vacuolation of the aar¥rzone, and associated hypertrophy,
was seen in this study from 230-470 mg/kg/day thjaad. As previously discussed, the
toxicological significance of these effects is warl although there appeared to be no clear
evidence of an effect on adrenal function. Alsarfriis dose, there was an increase in the
incidence of eosinophilic, luteinised cells in thearies, which may have been linked to the
tumour findings in this tissue (see Section 5.8ye@ the high doses at which these effects
were seen, they do not justify classification ehthoprid as harmful.
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5.6.1.3DOG

Table 5.13 Dog studies

Dose Dose levels g@ebvations and remarks

Schedule (effects of toxicgiical significance)

Diet, ad libitum | 0, 100, 300 or No deaths, clinical signs of toxicity or treatmeelated effects
1000 ppm on reflex responses, pulse rates or body tempesatur

70 days (increased

Beagle dogs: 2

gradually from
day 19 to 2500

The only effects of note were seen at the top dose;
these included:

males and 2 ppm at day 38)
females per Decreased food consumption and body weight gaferrales
group On average, (satellite group). Increased absolute prostatghtsi(up to
calculated intake| 69 %) in both the main and satellite groups.
Similar to was:
OECD 409 0, 3.3, 9.6 or 80 | Hepatocyte cytoplasmic changes in both the mainsatellite
mg/kg/day groups. Slight increased liver enzyme activity.
Non-GLP
+ Satellite group | Decreased T4 and increased T3 and thyroxin-bindapgcity
exposed to 2500( (TBC) in females (satellite group).
ppm (65.7
mg/kg/day) for 4
weeks. NOAEL = 9.6 mg/kg/day (300 ppm); LOAEL = 80 mg/kegid
(1000/2500 ppm)
Purity: 98.6%
[Wetzig, and Geil3, 1998a]
Diet, ad libitum | 0, 250, 1000 or | No deaths, clinical signs of toxicity or effects loody weight

105-106 days

Beagle dogs, 4
males and 4
females per

group
OECD 409

GLP

2000 ppm

Males: 0, 8.5,
34.9 or 68
mg/kg/day

Females: 0, 8.9,
34.7 or 65.3
mg/kg/day.

Purity: 96.8-
97.2%

or food consumption, pulse rate or reflex reactions

Combined (male + female) liver weights were 16a8@ 17 %
above control at 250, 1000 and 2000 ppm, respéytive
However, control liver weights (326 g) were beldw t
historical control range (334-438 g). Liver xendluio
metabolising enzymes were induced at 1000 ppm bodea

T4 was decreased at 1000 ppm and above.

Mean absolute prostate weight increased by 148 .86 at
1000 and 2000 ppm, respectively. In this tisstighsto
moderate hypertrophy of the glandular epitheliuralirdogs at
1000 ppm and above.

Increased incidence of spermatocytic degeneratidihd testes
(2/4 dogs) and/or epididymides (4\4 dogs, compéoed
control) at 2000 ppm. The interstitial testiculafls also
appeared to be slightly more prominent in 3 dodghiatdose.
Such findings are thought to show a wide variaitioseverity
and incidence in young dogs.

Uterine weight was increased by 32, 26 and 71 26@t 100
and 2000 ppm, respectively.

NOAEL = 8.5 mg/kg/day (250 ppm); LOAEL =
34.8 mg/kg/day (1000 ppm)

[Wetzig and Rinke, 1998]
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Diet, ad libitum | 0, 40, 100, 250 | No deaths, clinical signs of toxicity, effects aomdly weight,
or 1000 ppm for | pulse rate, heart rate or body temperature.
1 year 52 weeks
At 1000 ppm, hepatocellular cytoplasmic changeke(pa
Beagle dog, or perinuclear cytoplasm) were seen in males at wéeku® not at

4 males and 4

0, 100 or 1000

week 52. No hepatic enzyme induction observed.otider
treatment-related changes were noted during thepaithology

females per ppm for 26 investigations (which included the neurologicalteys).
group for 52 weeks

weeks; or 3 At week 52, there was an increase in group meamlaies
males per groupg Males: 0, 1.42, | prostate weight of 76% at 1000 ppm. Smaller ineeeavere
for 24 weeks 3.60, 8.88 or seen at 40 and 250 ppm (but not 100 ppm) at 52 sveek

34.42 mg/kg/day

OECD 452 NOAEL = 8.7 mg/kg/day (250 ppm); LOAEL =34 .8
Females: 0, 1.39| mg/kg/day (1000 ppm)
GLP 3.27,8.30 or
33.80 mg/kg/day
Purity: 96.8-
97.1%

[Wetzig and Geil3, 1998b]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

In the 70-day dietary study of Wetzig and Geil398#),Beagle dogs showed signs
consistent with adaptive hepatic enzyme inductiecluding increased enzyme activity,
hepatocyte cytoplasmic changes and some changi@gtod hormone parameters at
approximately 80 mg/kg/day thiacloprid. Increagepriostate weights were also seen at this
dose. Although the increase observed was relathigly (69% above controls), there was no
evidence of organ dysfunction to support clasdifica

In the 106 day study (Wetzig and Rinke, 1998),dlveas an induction of hepatic enzymes at
approximately 35 mg/kg/day and above, associatédincreased liver weight, which was
most likely an adaptive response to increased roktateed due to treatment. There were
again significant increases in prostate weightseoled at approximately 35 and

65 mg/kg/day, together with slight hypertrophy loé pprostate glandular epithelium at

65 mg/kg/day. This is not considered to represgstuhction of the prostate. Uterine weights
were increased at all three dose levels, but tlvaseno evidence of organ dysfunction.

In the longer term study (Wetzig and Geil3, 1998i8re were only minimal changes in the
liver at the highest dose level (approximately 3¥kg/day). Prostate weights were
increased most significantly at 35 mg/kg/day, assIso at lower doses. However, there was
no evidence of glandular epithelium hypertrophy.

None of the findings in dogs appear to indicatdigehtly serious tissue/organ damage to
justify classification for repeated dose toxicity.
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5.6.2REPEATED DOSE TOXICITY: INHALATION

5.6.2.1RAT

Table 5.14 Inhalation exposure studies in the rat

Exposure Exposure Observationadiremarks
Schedule levels (effects of toxicaiical significance)
Inhalation, 0, 1.97,19 | No deaths occurred.
nose-only or
205 mg/m At 205 mg/m, signs of general toxicity included un-groomed
Wistar rats, 10 pelt, piloerection, reduced moatility, tremor, laled breathing
males and 10 Aerosol pattern and emaciation. There was also evidensbgbit
females MMAD = respiratory tract irritation. Body weight was deased on day 4
29-3.3um |and 7.
6 h/day
Purity: Also at 205 mg/r}) increased mean absolute and relative liver
5 days; + 2 week | 97.2% weight and decreased mean absolute thymus weighip(lbo
recovery 60%) that recovered by end of the study. Hepati® ®450
similarly induced.
Similar to
OECD403 & 412 Dark spleens were noted at 19 mgand above in females after
the treatment period, but not at terminal sacrifice
GLP (but no QA)
NOAEC = 19 mg/m; LOAEC =205 mg/m
[Pauluhn, 1995]
Inhalation, 0,2,18or No deaths occurred.
nose-only 143 mg/m
At 143 mg/ i, signs of general toxicity included decreased
Wistar rats, 10 motility, tremor, laboured breathing pattern, pilegtion, un-
males and 10 Aerosol groomed hair-coat, atony, crepitation, salivatidecreased
females MMAD = (slight) body weights and hypothermia.
2.9um
6 h/day g At 143 mg/ ni, decreased absolute and relative liver weights (
Purity: to 17 and 12 % in males and females, respectivelight
5 d/week for 28 97.2% hepatocellular hypertrophy and liver enzyme induetincreased

days

Similar to OECD
403 & 412

GLP (but no QA)

thyroid weight in males and females; slight hypmstry of the
follicular epithelium in 2 males.

At 18 mg/nt: slight hepatocellular and thyroid follicular
epithelial cell hypertrophy.

NOAEC = 18 mg/m
LOAEC = 143 mg/m

[Pauluhn, 1998]

NB: The values for NOAEC and LOAEC are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

None of the findings in these 2 studies are judggatovide evidence of serious damage
following repeated inhalational exposure of ratghiacloprid. There is evidence from the 28-
day study of relatively minor changes in the limad thyroid after repeated exposure to 143
mg/nt thiacloprid (Pauluhn, 1998). Although this expeslevel is below the cut-off for
classification as harmful (750 mgimthe effects are not of sufficient concern tdifys
classification. More significant changes are likedybe induced at higher exposure levels, but
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no classification is proposed given the absenadatd.

The “dark” spleens observed in female rats atri®205 mg/m after exposure in the 5-day
study were resolved after recovery (Pauluhn, 19BBg.toxicological significance of these

findings is unclear, but they are not judged t@bserious concern given that they resolve
after cessation of exposure and have not beentegpior other repeat dose studies.

5.6.3REPEATED DOSE TOXICITY: DERMAL

5.6.3.1RAT

Table 5.15 Dermal exposure studies in the rat

Dose/ Dose Observationadiremarks
Schedule levels (effects of toxicgiical significance)
Dermal, 0, 100, No deaths, clinical signs of toxicity, or effects lnody weights
28 days 300 or observed. No treatment-related local skin effects.
1000
Wistar rats, mg/kg/day| Increased absolute liver weights (up to 14 %) &0lfg/kg/day.
5 males and 5 Hepatic centrilobular hypertrophy associated wittren
females homogenously structured cytoplasm in males at 3ggiday
Purity: and above and in females at 1000 mg/kg/day. ThHéset®
6 h/day, 5 d/week | 97.2% persisted in 2/5 males treated with 1000 mg/kg#tiayng the

for the first 3 weeks,
and 7 d/week for the
final week.
OECD 410

GLP

recovery period.

Thyroid follicular cell hypertrophy at 1000 mg/kapéle +
female), reversible in females but persisted inri#ies at the eng
of recovery.

NOAEL = 100 mg/kg/day; LOAEL = 300 mg/kg/day.

]

[Krétlinger, 1997b]

NB: The values for NOAEL and LOAEL are provided for information only: they have already been agreed by
the Technical Meeting of the Biocide Competent Authorities.

In the only available study (Krétlinger, 1997b)yaiving repeated dosing over a 28-day
period, there was evidence at 300 mg/kg/day andeabban adaptive response in the liver.
This was similar to that seen after oral and inf@hal dosing. At 300 mg/kg/day, which is
the cut-off level for classification as harmful fibis type of study, the only significant

finding was in males: hepatic centrilobular hypaptry associated with more homogeneously
structured cytoplasm in males. No effects were s¢d®0 mg/kg/day. In the absence of any
serious damage following repeated dosing at 30&ghdidy or less, no classification is

justified.
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5.6.4CLASSIFICATION RATIONALE

As discussed in detail, at relevant exposure leideloprid does not appear to cause serious
damage (clear functional disturbance or morphokigibange which has toxicological
significance) following repeated or prolonged expedy oral, inhalation or dermal routes.
Consequently, no classification for repeated dogkity under Directive 67/548/EEC or
STOT-Repeat under the CLP Regulation is proposed.

Directive 67/548/EEC: no classification proposed

CLP Regulation: no classification proposed

5.7 MUTAGENICITY
5.7.1IN VITRO DATA

Thein vitro genotoxic potential of thiacloprid has been welldstigated in a number of

valid, standard tests. Thiacloprid tested negatite/o bacterial gene mutation tests and a
mammalian cell gene mutation test at the HPRT latwkin an unscheduled DNA synthesis
test. Thiacloprid also tested negative in a chramd aberration test using Chinese hamster
V79 cells.

Table 5.16 Summary ofin vitro mutagenicity studies.

- Result
Method Organism/Strain Concentrations Reference
tested +S9 -S9
Bacterial Salmonella
typhimurium Limit test

reverse

mutation test Negative Negative| Herbold, (1995a

TA1535, TA1537, | Purity: 97.2%
TA98 and TA100

Salmonella
typhimurium
Bacterial Limit test
reverse TA1535, TA1537, Negative Negative| Otha, (1995)

mutation test | TA98 and TA100 Purity: 96.8%

E. Coli WP2/urvA

0.075, 0.3 or
Invitro 0.75 mg/ml
mammalian Chinese hamster o . .
chromosome | V79 cells S;Jrétg;o 96.8- Negative Negative| Herbold, (1995c

aberration test

4 h exposure

0.015, 0.031,
Invitro HPRT Chinese hamster 0.063, 0.12, 0.2§ _ _ Brendler-
gene mutation V79 cells or 0.5 mg/ml Negative Negative| Schwaab,
test (1996hb)
Purity: 97.2%
Invitro Sprague Dawley rat| 0.075, 0.15, 0.3, Negative Brendler-
unscheduled | hepatocytes 0.35,0.4 ,0.450 Schwaab,
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DNA
synthesis

0.5 mg/ml

Purity: 96.7-
97.2%

(1996a)

5.7.2IN VIVO DATA

Thein vivo genotoxic potential of thiacloprid has been invgted in a standard
micronucleus test. No statistically significantneases in incidence of micronuclei were

observed at a dose that led to significant sigriexatity and mortality.

Table 5.17 Summary ofin vivo data

Method Strain Concentrations Result Reference
tested
Mammalian Mouse, 0 or 60 mg/kg i.p.
erythrocyte NMRI .
micronucleus male + female| Purity: 96.8- Negative Herbold, (1995b)
test 5/sex/dose 97.2%

5.7.3HUMAN DATA

No human data are available.

5.7.4 OTHER RELEVENT INFORMATION

No further relevant information available.

5.7.5SUMMARY AND DISCUSSION OF MUTAGENICITY

Data indicate that thiacloprid is not mutagemitro orin vivo and does not meet the
criteria for classification as a mutagen.

Directive 67/548/EEC:

CLP Regulation:

no classification proposed

no classification proposed
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5.8 CARCINOGENICITY

The potential carcinogenicity of thiacloprid hagbevaluated in standard studies in rats and
mice after two years of dietary exposure. Tumoweiaoed in the thyroid and uterus of rats

and the ovaries of mice, as summarised in theviatig table. The non-neoplastic
observations in these studies are summarised t8&C6.

Table 5.18 Summary of carcinogenicity studies

Species/ Dose levels Carcinogenicity observations and remask

Dose schedule

Rat, Wistar 0, 25, 50, 500 or| In females, there were increased uterine tumous®@tand
1000 ppm 1000 ppm. Tumour incidences (out of 50) at 0, 25,500

Diet, ad libitum and 1000 ppm were: malignant adenocarcinoma (&, B4,
Males: 0, 1.2, 18), benign adenoma (0, 0, 1, 1, 2), malignant

2-year: 2.5, 25.2 or 51.7 | adenosquamous carcinoma (0, 0, 0, 1, 2).

50 males and 50 | mg/kg/day

females per group
Interim sacrifice;
10 males & 10
females (1 yr).

OECD 453

GLP

Females: 0, 1.6,
3.3,33.50r69.1
mg/kg/day

Purity 96.8 —
97.2 %

Although the study authors described these findasyaot
statistically significant, the mean incidence dadririe
adenocarcinoma at 500 and 1000 ppm was well alhave t
mean historical control value for this laborato8yg %: range
0 — 24 %]. The historical control incidence for
adenosquamous carcinoma is not known.

Female rats also showed a very slight increadeein t
incidence of thyroid follicular cell adenoma (0/3050, 1/50,
1/50 & 2/48), but this was within the historicalntml range
(0-2%, mean 0.8%).

In male rats, there was an increase in the incelefthyroid
follicular cell adenoma (0/50, 0/50, 1/50, 5/50 &449), and
this was statistically significant at the highestdses. The
mean historical control incidence for this tumogpe was
1.6 % (range 0 — 5 %). One follicular cell adenomae
observed in a male at 1000 ppm at the 1-year mteri
sacrifice. There were no other significant tumfdodings.

[Bomhardet al., 1998]

Mouse, B6C3F1
Diet, ad libitum

2 year (inc. 1 year
interim sacrifice)

1ly: 10 males & 10
females per group

2y: 50 males and
50 females per

group.
OECD 451

GLP

0, 30, 1250 or
2500 ppm

Males: 0, 5.7,
234.1 or564.4
mg/kg/day

Females: 0, 10.9
475.3, 872.5
mg/kg/day

Purity 96.8 —
97.2%

In females, there was an increase in benign ovéutanmas:
0/47, 1/48, 5/49 and 5/47. A single malignant lmt@owvas
seen in the mice at 2500 ppm. None of these firgdvngre
statistically significant, but the values at thp tavo dose
levels appear to have been above historical conalakes for
this mouse strain.

Historical control data (i) laboratory performirtgttest:
luteomas occurred in 6/29 studies at incidences &f 2, 2, 4
and 6.25 %. Mean incidence = 0.64 %.

Historical control data (ii) National Toxicology &gramme:
luteomas occurred in 3/927 animals examined (0.3 %)

There was no evidence of thyroid or uterine tumdurrsice.

[Wirnitzer, and Geiss, 1998]
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5.8.1MECHANISTIC STUDIES
There has been some effort by industry to estaliisimode of action behind tumours seen

in the thyroid and uterus (summarised in the follmmable). These studies are further
discussed in Section 5.8.2.

5.19 Summary of carcinogenicity mechanistic studies

Method Dose level Result

Invitro study on the | 483 or 87QuM Thiacloprid had no direct inhibitory action on tbig
inhibition of thyroid peroxidase catalysis of guaiacol oxidation or the
peroxidase from hog | Purity: 98.6% formation of iodine from iodide.

thyroid extracts.
[Freyberger, 1994]

In vivo study of 0, 100, 200, 500 | A dose-related increase was observed in hepatic
aromatase activity or 1000 ppm. aromatase: statistically significant at 200, 506 2600
ppm (1.8, 2.1 and 2.4-fold increase, respectively).
Rat, Wistar Calculated
intake: 0, 6.6, There was no induction of ovarian aromatase.
Oral, dietary 20.4,475or

60.4 mg/kg/day. | No serum hormone levels were measured.
15/sex/dose at 0, 100

and 1000 ppm. 4 weeks

10/sex/dose at 200 anfd

500 ppm. [Andrewset al., 1998a]

In vivo study, 0, 30, 250 or No deaths or body weight effects.

including observations| 2500 ppm.

of aromatase activity Increased liver weight at 2500 ppm (26% increaswab
and changes in plasma Calculated controls). Hepatic aromatase was induced signifigat
hormone levels intake: 0, 6, 18, | dose levels >250 ppm (11.9, 14.5, 19.6 and 56.2

139 and 1101 pmol/g/min at 0, 30, 250 and 2500 ppm, respectjvely
Mouse, B6C3F1 mg/kg/day.
Slight decrease in serum oestradiol at 250 ppm (8 %
Oral / dietary 13 weeks decrease) and 2500 ppm (19% decrease). Increase
serum progesterone levels at 2500 ppm (29 %).

=)

30 females per dose

[Andrewset al., 1998b]

5.8.2SUMMARY AND DISCUSSION OF CARCINOGENICITY

The available evidence indicates that thiaclopeatiment results in increased frequencies of
malignant uterine tumours and benign thyroid tursonrrats and of mostly benign ovarian
luteomas in mice.

i) Rat uterine tumours

Bomhardet al., (1998) have shown that repeated treatment witickbprid (approximately
30 and 60 mg/kg bw/day, via the diet) induces nmalig tumours in the rat uterus.

Although there is no clear understanding of thelmasm(s) leading to increased uterine
tumours in exposed Wistar rats, thiacloprid is pnresd to be non-genotoxic in this tissue
given the profile of results seen in the tests cotell to assess mutagenicity (see Section
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5.7).

A hypothesised mode of action involves thiaclopriddiated induction of hepatic aromatase
resulting in elevated plasma oestradiol conceitnat(Andrewst al., 1998a and b; see

Table 5.19). Following prolonged agonism of oestrogesponsive tissues such as the uterus,
this could lead to increased tumour formation.upport of this, Christenson (1998; see
Table 5.21) observed increased serum oestradigketdrations in pregnant and non-pregnant
rats receiving repeated doses of about 60 mg/kddmthiacloprid via the diet. However,

this doesn’t explain why increased tumours whettg seen in the uterus, and not in other
oestrogen-responsive tissues.

i) Rat thyroid tumours

In the study by Bomharet al., (1998), thiacloprid induced relatively small noens of

benign follicular cell adenomas in Wistar rats. Tin@eased incidence of these tumours was
seen at dietary exposures equivalent to approxiynakeor 50 mg/kg bw/day thiacloprid. At
these doses, in the same study, there were chantfesliver and thyroid consistent with an
adaptive response to treatment. Body weight wasfgigntly increased in females but not in
males.

There are a number of possible mechanisms by witokgenotoxic chemicals may induce
thyroid tumours in rodents, acting via a disturleaotthe thyroid- pituitary axis.

One such mechanism involves the inhibition of tiyyeroxidase (TPO). TPO is an enzyme
found mainly in the thyroid that plays a criticale in the formation of T3 and T4. Inhibition
of this enzyme could disturb the thyroid-pituitaxis and impact on the synthesis of thyroid
hormones which may result in thyroid tumours. & baen accepted previously by the
Commission Group of Specialised Experts in thael§ief Carcinogenicity, Mutagenicity and
Reproductive toxicity (1-2 September 1999) that hnsare considerably less sensitive than
rodents (especially rats) to the formation of thgrmimours via this mechanism.

An invitro study investigated the possibility that thiacldpor its metabolites could exert a
direct effect on TPO (Freyberger, 1994; See Tall@)5Interactions of 435 and 8jM
thiacloprid with TPO-catalysed reactions were eatdd using a partially purified fraction of
hog thyroid glands as an enzyme source. TPO-cathlysaiacol oxidation and iodine
formation were used as measures for peroxidasatgctlasma extracts from rats treated
with 2000 ppm thiacloprid for 14 days were alsa@saed for an inhibitory effect on TPO-
catalysed iodine formation. The results show thigcloprid did not inhibit either TPO-
catalysed guaiacol oxidation or iodine formaticonfriodide. The plasma extracts also had
no inhibitory effect on the TPO-catalysed iodinenfation. Therefore, it was concluded that
thiacloprid and its metabolites have no directliitory effect on TPO.

There is only limited information available to imfo about other possible mechanisms. For
example, it is known that liver enzyme inductiom é@ad to increased conjugation and
excretion of thyroid hormones which in turn leadsdmpensatory hyperplasia in the thyroid
and ultimately may lead to the formation of tumotdtamans appear to be less sensitive to
the effects of enzyme-inducing compounds on thyhaidnone metabolism. Bomhaetal .,
(1998) observed that plasma TSH was increased lie amal female rats at approx 50 mg/kg
bw/day thiacloprid. This may have been relateth&inhducing effect that thiacloprid has on
liver metabolism. Increased TSH might lead to astérrulation of the thyroid gland and
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subsequently to thyroid tumours. However, thereewr clear effects seen on T3 or T4
levels in this study and increased TSH was not aééme lower dose of 25 mg/kg/day at
which an increased frequency of tumours was alen.geonsequently, the mode of increased
thyroid tumour formation in rats treated with th@arid is not fully elucidated and should
therefore be considered as relevant to humans.

iii) Mouse ovarian tumours

Small increases in benign ovarian luteomas wene selemale B6C3F1 mice treated with
approx. 475 and 875 mg/kg bw/day thiacloprid indiet for 2 years (Wirnitzer and Geiss,
1988). A single malignant tumour was seen in tighéi dose group. Ovarian luteomas are
seen only rarely in control mice.

It is possible that the increased incidence ingltamours may have been a consequence of
an over-stimulation of the ovaries following hornabperturbation (e.g. perturbation of
prolactin release by oestrogens) by repeated expaosuhiacloprid. This substance has an
inducing effect on hepatic aromatase, which couttldase oestradiol levels. However, this
has not been established as the mode of actios@nd of the available data do not fit very
well. For example, contrary to what might have begpected, Andrews (1998b), who
treated B6C3F1 female mice with approx 1100 mgiképhy thiacloprid in the diet for 13
weeks, observed slightly increased plasma progesteand slightly reduced plasma
oestradiol levels, concomitant with an increaskepatic aromatase.

The mechanism by which thiacloprid treatment resluih increased ovarian tumours remains
unknown and should therefore be considered releeamimans.

5.8.3CLASSIFICATION RATIONALE

The tumour findings in rats and mice treated onaily thiacloprid indicate that this
substance has the potential to act as a carcinagédrtherefore that classification for
carcinogenicity is justified.

In accordance with the criteria in Directive 67/H8BC, classification in category 1 for
carcinogenicity is not justified given that thesenio evidence of thiacloprid having caused
cancer in humans. It is therefore necessary taldaghether to classify thiacloprid in
category 2 or category 3.

Since increased tumours have been seen in 2 spa@ssple argument for category 2
classification can be made. However, on considmraif all the available data, there are a
number of factors that indicate classification &egory 3 would be more appropriate. Most
significantly, there is the lack of genotoxicityesewith thiacloprid in short-term testsvitro
andin vivo. Also, there is the lack of consistency betweenttimour findings in rats and
mice suggesting that they could be species-spetifiis is particularly relevant to the rat
thyroid tumours.

Malignant tumours are generally considered to baast concern for classification. The
criteria indicate that when seen at very high desels exceeding the “maximal tolerated
dose”, the significance of such tumours in labaragtudies is reduced and category 3 may
be the more appropriate classification. With troacid, malignant tumours were only seen in
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the uteri of rats alongside relatively severe tiximdicating that the maximum tolerated
dose had been achieved or exceeded. In these anlmdly weights were reduced by a
maximum of 15 — 20 % and histopathological chanvge® noted which included
degenerative myelopathy in the nervous system ctearsed by radiculoneuropathy, sciatic
nerve degeneration and subsequent skeletal musophg (See Table 5.9). In the eyes,
retinal atrophy and lens degeneration were noted.

In view of these observations, the available eviganr considered to best match the criteria
for classification as a category 3 carcinogen.

Similarly, according to Regulation EC/1272/200&sslfication as a category 2 carcinogen is
judged to be appropriate. There are no groundsaw attention to a particular route of
exposure on the label.

Directive 67/548/EEC: propose Carc. Cat 3; R40

CLP Regulation: propose Carc 2; H351
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5.9TOXICITY FOR REPRODUCTION

5.9.1EFFECTS ON FERTILITY

The effects of thiacloprid on fertility were inilia studied in a one-generation range finding

study and a standard two-generation study in rats.

Table 5.20 Summary of fertility studies

Method Exposure Observations and remarks
conditions,
Species & doses
2-Generation | Oral, diet There was no evidence of an effect on mating,litgror implantation.
(similar to However, in PO pregnant females there was dys{deiscribed as
OECD 416) | 0, 50, 300 or| ‘difficulty delivering’) leading to death in 0, & and 3 dams at 0, 50,
600 ppm 300 and 600 ppm (gestation days 23-24). Parturgiarted (i.e. some
Rat, Sprague- but not all, pups delivered) in 3 dams with dystgtiut not in the
Dawley Calculated | remaining 4 (all pups found deauutero). Several gross observations
intakecirca: | including pallor, wet/stained perineal areas, radinval discharge were
30 males and| 0, 3.7, 22 or | generally associated with dystocia. ‘Pinpoint red’fin the liver were
30 females 43 also noted in one of the 600 ppm females with dyato
per dose mg/kg/day
group (m+f) There was no dystocia in F1 females.
GLP Purity: 96.7- | At 600 ppm: decreased live birth index in F1 andyE8erations of
97.5% approximately 89¢° below controls; increased incidefgef still-born

pups: F1 5.7 % at 600 ppm, 0.6% controls; F2 5&atppm, 2.9 %
in controls; reduced viability index at day 4: FA8%" at 600 ppm,
97.4 % in controls; F2 91.6"%%at 600 ppm, 93.9 % in controls. Pup
weights at birth were unaffected by exposure tadlbiprid but by day
21 they were reduced by 15 %* at 600 ppm compatddaantrols.
These effects were probably secondary non-spegfigcts to materna
toxicity. It is not clear from the study report wher these findings
only occurred in pups from dams with dystocia.

Decreased body weights at 600 ppm in PO (parental) (males and
females). There was no evidence that body weigbtedhises were
especially pronounced in dams suffering from dyistoSignificant
toxicity seen in the liver and thyroid at 600 ar pm, as follows:

Statistically significant increased absolute linaight: 600 ppm — PO
males (29%), PO females (19.7%), F1 females (20.99¢) ppm — PO
males (17%), F1 females (18.8%). Minimal to moteetrepatocellula
necrosis occurred in each of the mid-and high-deswles that died
or were sacrificed due to dystocia. Necrosis wsisiduted in a
scattered, patchy manner through the parenchymapgpehared to be
an acute response with minimal inflammatory irdiler of neutrophils.
Necrosis was not observed in dams that deliveredessfully.
Increased incidence of hepatocyte hypertrophy: Blesn(0/30, 0/30,
10/29 and 28/30), PO females (0/30, 0/30, 10/302&480), F1 males
(0/30, 0/29, 18/30, 27/30), F1 females (0/30, 04330 and 29/30).

Increased thyroid weights: 600 ppm - PO males (257 females
(21%); PO females 300 ppm (14 %). No change in Blesmor
females. Thyroid follicular cell hypertrophy: PO les (5/30, 4/30,
7/29, 20/30), PO females ( 0/30, 0/30, 5/30, 17/B@)males (6/30,
7/29, 13/30, 19/30), females (4/30, 4/30, 18/30 25/80).
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[Eigenberg and Hamilton, 1997]
1-Generation,| Oral, diet There was no evidence of an effect on mating,litgror implantation.
range-finding Decreased maternal body weight gain seen througttody period in
(similar to 0, 100, 400 | top dose animals. During the pre-mating phase baaght gain was
OECD 415) | or 1600 ppm| 48 % lower than controls in animals treated witd@ @pm.
for entire
Rat, Sprague-| study Hepatocyte hypertrophy and cytoplasmic changede@les (0/7, 1/7
Dawley period, from | and 7/7 at 0, 400 and 1600 ppm); PO males (0/7aff@7and 1600
28 days ppm); F1 females (0/7, 7/7) and F1 males (0/7,.@/@yroid follicular
7 males and 7| before cell hypertrophy: PO males (0/7, 1/7 and 4/7 a&0W and 1600 ppm),
females per | mating PO females (0/7, 6/7), F1 males (0/7, 2/7) ander@ales (0/7, 1/7).
dose group
Daily mg/kg | Increased F1 pup deaths at 1600 ppm only (16 cadgar3 in
GLP intake was | controls). This contributed to a decrease in papility index on day
not 4 at 1600 ppm only (mean 83.9'%compared with 96.4 in controls).
calculated in| Decreased pup weights from day 4 after birth (wieggtin from birth
the study to termination was 28 %* less than controls in1680 ppm group).
report These findings are considered as a secondary remifispconsequenct
of maternal toxicity.
Purity
98.6% [Porteret al., 1995]
NS = Not significant
*=P<0.01

Thiacloprid showed no effects on mating performawrctertility in either of these studies.

In a one-generation range finding study, there wereeatment related effects on
reproductive performance (Porter, 1995). The nurobeup deaths (day 0-4) was
significantly increased at 1600 ppm, resulting slightly lower viability index for this
group. However, dystocia was not reported in thuslg Hepatocyte hypertrophy,
vacuolisation and a ‘ground glass’ appearanceehtpatocyte cytoplasm were noted at
400 ppm and above. Thyroid follicular cell hypeping was also observed from 400 ppm.

In a two-generation study, effects in the liver éimgroid of parental animals were noted in
animals treated with 300 and 600 ppm (Eigenber§7LEffects seen in dams were
increased incidences of hepatocyte hypertrophyf@hdular cell hypertrophy in the thyroid,
and are consistent to those indicative of enzyrdadtion outlined previously in repeat dose
studies. Parental body weights were also reducé@@ppm particularly in females. No
effect was seen on male or female mating perforemanon fertility. In the offspring,
decreased F1 and F2 pup viability and pup weigimt gecurred at 600 ppm and were likely
to represent secondary non-specific consequenaesteinal toxicity.

Dystocia (described as ‘difficulty delivering’) aaced in 4/30 animals at 300 ppm and in
3/30 at 600 ppm in PO females. This effect wasseen in F1 females although it is possible
that dystocia may have contributed to reduced paptity seen in this generation. Several
gross observations seen including pallor, wet/sthjperineal areas, red vaginal discharge
were signs of maternal distress as a consequerthestaicia. ‘Pinpoint red foci’ in the liver
were also noted in one of the 600 ppm females dy#tocia. ‘Slight’ to ‘moderate’ necrosis
of the liver was seen only in dams with dystocilae Dccurrence of dystocia after thiacloprid
treatment has been confirmed in further studieats (see Table 5.21).

In a series of studies, Eigenberg (1998 a, b amah@)Christensen (1998)/Schmidt (1998a)
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further investigated the induction of dystociaamsrtreated with thiacloprid. These studies

are summarised in the following table:

Table 5.21 Summary of dystocia studies

Method Exposure Observations and remarks

conditions, &
Species doses
One- Oral / dietary There was no evidence of an effect on mating,litgror
generation ad libitum implantation. No histopathological examinations evarade.
fertility study

0, 25, 300 or The only significant findings were at 1000 ppm (LBI4:

Rat , Sprague
Dawley

15 males per
dose +

30 females
per dose

OECD 415
GLP

1000 ppm

Entire study
period (starting
10 weeks before
mating).

Males - 0, 2, 20
or 69 mg/kg/day;

Females - 0, 2, 21
or 75 mg/kg/day.

Purity not stated.

Clinical signs of toxicity included paleness, labedibreathing
and cold to touch. Mean body weights of femalesewer
significantly lower during the last three weekstad pre-mating
phase (5.8%), during gestation (4.9-10.4%) andhdudctation
days 0-4 (10-13%). Mean body weight gain was Sicamtly
reduced (16.6%) during gestation; no clear treatsrelated
effects on food consumption were noted. In femadlese was an
increase of 22% in group mean liver weight and##olin
thyroid weight.

Most significantly, there were deaths due to dyisto2/28
females, in addition to one [1/28] female that di@dgestation
day 24 without any signs of initiation of laboungidence of
dystocia 0/30 in controls and lower dose groups).

There was a very slight reduction in the numbdivefborn pups
in the top dose group, but pups born in this groag a
statistically significant lower mean weight (13%vier than
controls) and, on day 4 of lactation, a reducedilitg index
(76%, compared with 98% in controls) and body weigare
noted.

[Eigenberg, 1998a]

One-
generation
fertility study
+
physiological
assessments
of uterus and
cervix

Rat, Sprague-
Dawley

30 males per
dose +

30 females
per dose
(multiple-
dosing
groups)

Oral / dietary
0 or 1000 ppm

Entire study
period (starting
10 weeks before
mating)

Approximately
75 mg/kg/day
(based on
Eigenberg,
1998a)

Purity: 96.7-97%

There was no evidence of an effect on mating,litgror
implantation.

One dam (1/30) died from dystocia on day 22 wigiuBs born
and 12in utero.

Statistically significant decrease in overall numbgfoetuses pef
litter (treated 10.2 compared to 12.3 in controtsnbined data
from all subgroups of the study).

No treatment related effect on uterine electropiggiy, cervical
extensibility, cervical collagen content of uterimereceptors.
Microscopy did not reveal any effects on the utenuservix.

Non-statistically significant, although reproduéhlecrease in
uterine contractility at gestation day 22.

[Eigenberg, 1998b]

Page 42 of 63




Thiacloprid

GLP

Investigation | 0, 17, 35 or 60 The mean body weights of the 35 and 60 mg/kg bwiplayps
of whether mg/kg/day were significantly lower than the control group idgrthe dosing
short-term period. Significant reductions in food intake weeen on
exposure on | Purity: 96.7- gestation days 18-21 at all dose levels.

gestation day9
18-21 induces

97.5%

Reproductive findings:

dystocia. Dose (mg/kg)
0 17 35 60
Oral / gavage No. of 27 9 29 25
animals
Rat, Sprague- No. pregnant | 21 9 29 16
Dawley No. of litters | 21 9 22 11
Total No. of | 257 109 231 128
30 pregnant pups
females per No. of live | 253 102 192 81
dose births
Mean litter 12 12 10 12.7
GLP size
Mean No. of | 12 11 9 7
viable pups
No. of 4 5 28 34
stillborn pups
No. 0 2 11 13
cannibalised
Mean live 99 94 83* 71*
birth index
*statistically significant
The findings in this study appear to have beenedlto
problems associated with the birth of the pupsienathan to a
toxic effect on the pups themselves.
[Eigenberg, 1998c]
One Oral / dietary There was no evidence of an effect on mating,litgror
generation Ad libitum implantation. Dystocia was seen in 2/12 group 3slam
phased
exposure 0 or 800 ppm Significant reductions in mean body weight gaineweoted in
study, focus dosed animals during the pre-mating and gestatoiog.
on steroid 54 or 61 Increased liver weight and hepatocytomegaly. Groegn
hormones mg/kg/day for absolute liver weights were increased by 21 %; €d6& 10 %
males and (groups 1,2 and 3, respectively).
Rat, Sprague | females,

Dawley

Non-
guideline

GLP

10-16
females/group

respectively
Purity: 97%

Group 1: killed
following a 9
weeks’ pre-
mating phase

Group 2: killed
following a 9
weeks’ pre-
mating phase

At termination, there was increased hepatic aroseata
cytochrome P450, n-demethylase and o-demethyldséyamn
treated rats. No changes seen in serum concemsaifd-SH,
T4, T3, TSH, oxytocin or prolactin.

There was increased serum oestradiol comparechtootsr
group means increased by 40 %, 26 % and 151 %®irpgrl, 2
and 3, respectively. No change in uterine oestragen
progesterone receptor concentrations. No changeeiine
weight in any group.

Aromatase activity in the ovary increased signifityain both
controls and treated animals during gestation. @rogan values
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+ were similar in controls and treated animals anhteation in both
mating/pregnancy groups 1 and 2. At lactation day 2 (group 3), tkated animals
phase + gestatior], showed a similar group mean aromatase activithdbgeen at
then sacrificed gestation day 18 (group 2); whereas the contralevhbad

day 18 or 21 of | decreased significantly.

gestation.

There was no significant difference between pregese
Group 3: concentrations in controls and treated animalsg&sterone
Killed following | concentrations were lower on lactation day 2 thagestation
post-delivery day 18 in both the control and treated animal gsougowever,
(lactation). individual animal data varied considerably as shawtie

following table (circulating serum progesteroneelsy ng/mL):

Group 2 (gestation day 18) Group 3 (lactation day)2

Control 800 ppm Control 800 ppm
61.32 40.11 32.29 29.80
66.22 102.08 8.83 18.52
85.44 72.79 14.81 28.81
86.20 101.56 18.28 24.42
62.02 96.92 18.36 17.87
65.94 68.92 16.86 [24.22]*a
43.63 67.68 13.10 [16.49]*b
84.36 87.56 12.15 32.65
84.80 79.79 13.87 29.76
88.16 81.92 11.67 22.49
91.40 176.37 12.88 27.10
66.07 - 28.25 17.96
59.90 - 16.86 -

- 17.12 -

Mean: 72.73 Mean: 88.70 Mean: 16.81 Mean: 25.71*
* Dams sacrificed because of dystocia. The firshda)
delivered several pups, but did not complete pitidar The
second dam (b) died without successfully deliveang pups,
with one pup lodged in the birth canal. Other damtfe group
had delivered successfully.

** Excluding the two dams with dystocia

[Christenson, 1998; and Schmidt, 1998b]

In the study reported by Eigenberg (1998a), thect$fof dystocia and increased stillbirths
were again observed. The mean body weights of gsredated with 1000 ppm
(approximately 75 mg/kg bw/day) thiacloprid wergrsficantly reduced; mean body weight
gain was significantly reduced during gestation.dar treatment-related effects on food
consumption were noted. There were significantaases in mean relative liver weight at
300 and 1000 ppm.

At 1000 ppm, the 2 dams that died were considerdx tsuffering with dystocia. Several
pups were delivered followed by a long period ofdiwith no further deliveries. One dam
delivered 1 pup on gestation day 22 but deliver@funther pups, and was found dead on
gestation day 23. The second dam delivered 10 pugestation day 23 and was found dead
on gestation day 24. A third dam considered to ltygtocia was found dead on gestation
day 24 without ever having been observed in labGlinical signs in these animals were
consistent with difficult labour. There were no gg@athological findings in the organs
(including liver) of these animals. Histopathologgs not assessed. There was no evidence
of dystocia in female rats treated with the lowesek of thiacloprid.
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In a second one-generation study, Eigenberg (1998lde physiological assessments of the
uterus and cervix of pregnant rats that had bestad with 0 or 1000 ppm (approximately
75 mg/kg bw/day) thiacloprid. One of the exposechsld1/30) died whilst giving birth, the
likely cause for this was dystocia. Treated rat$ loaver body weights than control animals
and there was a significant decrease in the nuofifeetuses per litter in treated dams used
for the pathological investigations. However, afignn a small decrease in uterine
contractility on gestation day 22, functional andrphological investigations did not reveal
any compound-related effects on the cervix or steru

A study is available that investigated whether stem treatment on gestation days 18-21
with thiacloprid could induce dystocia (Eigenbet§98c). Pregnant Sprague-Dawley rats
were initially gavaged with 0, 35 and 60 mg/kg thogrid on gestation days 18-21. Because
of severe toxicity and deaths in the 35 and 60 mdbse groups, an additional dose level of
17.5 mg/kg was introduced into the study. Clingighs of toxicity were seen at dose levels
>35 mg/kg and included hypoactivity, chromorhinaeh and clear vaginal discharge.
Marked toxicity was observed at all dose levels iactiided death, clinical signs, body
weight changes and reduced food intake at 35 nayikigabove. Dystocia was not observed
but there was a dose-related increase in the incelef stillbirths at 35 mg/kg. One-
generation studies from the same laboratory (Eigentd998 a;b) have provided evidence to
suggest that this was related to a maternal effieittiacloprid on parturition itself or
generally related to severe maternal toxicity.

A further one-generation study also investigatedititreased incidence of dystocia and
stillbirths after treatment with thiacloprid, alomgth possible effects on circulating hormone
levels (Christenson, 1998; and Schmidt, 1998b)u@smf rats were administered diet
containing 0 or 800 ppm (approximately 60 mg/kgjdaiacloprid for 10 weeks before
mating and during pregnancy. Among the rats scleeldiar sacrifice after delivery, one
female was found dead and two pregnant females seer&iced due to prolonged or
incomplete parturition (dystocia). One of these daa successfully delivered several pups
but did not complete the delivery of all pups. Beeond female showed some indications
that parturition had been initiated but did notvil One pup was found lodged in the birth
canal of this dam. In both cases, the animals geen at least 24 hours to complete the
process. Both rats were killed on days 23-24 ofagies (normally gestation is 22 days
long).

Liver weight was increased in the treated animafsearopsy. Microscopy revealed
centrilobular hepatocytomegaly and proliferatiortted smooth endoplasmic reticulum in the
liver. Tissues from the two animals with dystocierezthowever not examined
microscopically. The hepatic enzyme activities|uding cytochrome P450 and aromatase,
in treated animals were elevated at all time points

A number of hormones were monitored in treatedamdrol rats during and after

pregnancy; gestation day 18 or 21 and lactation2dagspectively. These data do not
provide a clear explanation for the effects seemegated animals and therefore do not impact
significantly on how thiacloprid should be classifi Briefly, the picture observed can be
described as follows. Oestradiol plasma concentratere significantly increased at the end
of the pre-mating period and on lactation day 2tiCoasterone levels were significantly
raised at all time points. No changes were detaoté&H, T4, T3, TSH, oxytocin or

prolactin levels. Uterine oestrogen and progestereneptor concentrations were not
affected by treatment, but progesterone conceatstvraried amongst treated animals. No
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aromatase induction was detected in the ovaridgeatnd of the pre-mating phase or during
gestation. Ovarian aromatase activity, however, wagased at 800 ppm on day 2 of
lactation. In particular, levels were especiallghin animals that had dystocia. It is unclear
how these hormone related parameters related $e ttharing parturition.

5.9.1.1ADDITIONAL MECHANISTIC STUDIES

There has been some effort by industry to undedsiae mode of action for the dystocia seen
in thiacloprid-treated rats, with a focus on whetinereased serum progesterone levels in
pregnant rats might be a key event (see Annex2hd rat, a marked decrease of serum
progesterone concentrations at term is a prereguai the initiation of parturition. An
increase in progesterone concentrations couldftirereead to prolonged gestation and
dystocia. In humans, progesterone concentrationairehigh during parturition; down-
regulation of progesterone receptor activity isujitt to be a key event in the initiation of
parturition. Such a species difference in physigloguld mean that increases of
progesterone concentrations after exposure toltied may not lead to dystocia in pregnant
women.

However, as noted in the previous section, thelablai evidence is not sufficient to enable a
clear conclusion to be reached on this subjectekample, if a decrease in serum
progesterone concentration is required to inifgtgurition in the rat, sustained serum
progesterone levels would actually inhibit its dnstowever, although parturition failed to
complete, it was initiated (as shown by the deina@rsome pups) in some of the rats with
dystocia. Also, dystocia was not seen in damshhdtthe highest pre-and post parturition
progesterone concentrations (Christenson, 1998nitii998b). This suggests that the
mode of action by which thiacloprid causes dystawvalves more than a simple increase in
progesterone concentrations.

In addition, there is oni@ vitro and onean vivo study that have been conducted in order to
help elucidate the mechanism by which thiacloprighnhincrease the levels of steroid
hormones such as oestradiol and progesterone udisdcuently help explain how thiacloprid
might induce dystocia.

Table 5.22 Summary of mechanistic studies

Method Test system and | Observations and remarks
concentration
range
Invitro Liver Thiacloprid was found to be a very weak inhibit6i7e

investigation of
cytochrome P450
in liver
microsomes.

Non-GLP

Non-guideline

microsomes of
male rats and
dogs pre-treated
with
phenobarbital

0 — 1000uM
Thiacloprid

ethoxycoumarin-deethylase (ECOD) in rat and dog
microsomal preparations.

Thiacloprid was shown to induce enzymes that mdisdbo
the steroid testosterone to androstenedione.

No inhibition of the main hydroxylation and oxidati
reactions of testosterone. Effects on oestradimj@sterone
were not studied.

[Schmidt, 1998a]

Plasma levels of
thiacloprid

Oral / dietary
Ad libitum

No treatment-related deaths or clinical signs gitcity or
body weight changes were reported. Mean gestatiugth
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and frequency of stillborn pups were similar in ttohand
Rat , Sprague 0 or 1000 ppm | treated groups.

Dawley

(mg/kg not In non-pregnant rats a constant group mean coratentrof
8 pregnant, 12 known — approx. 60 nmol un-metabolised thiacloprid/ml plasnas
non-pregnant estimated to be | seen. In pregnant rats, levels tended to increase d group
exposed rats; approx. 75 mean of 60 to approx. 80 nmol/ml by the end of jimt.
5 pregnant, 5 mg/kg/day) The plasma levels of thiacloprid increased duriesgtation
pregnant controls and reached a peak at the end of the gestatioodperi

Purity: 97.2%
rats treated during
pre-mating and ug rats treated up to
to 21 days of 21 days (during

gestation. gestation for
pregnant [Andrews and Schmidt, 1998]
Not GLP animals)

Although thein vitro study did not reveal any inhibiting effect on emas involved in

steroid degradation, it did show that thiacloprehtment of microsomes can stimulate the
metabolism of testosterone to androstenedione (Bitht®98a). However, further
investigation would be needed to establish whedhgrof these observations are relevant to
pregnant female rats exposed to thiacloprid, am$eguently whether thiacloprid-mediated
changes in oestradiol metabolism might be invoiveithe processes leading to dystocia in
some of these animals.

In addition to studies on hormone levelsjm@ritro study monitored the circulating plasma
levels of unchanged thiacloprid in female ratstedaluring pregnancy, compared to that in
non-pregnant rats (Andrews and Schmidt, 199Bjs study investigates potential differences
in the pharmacokinetics between pregnant and negrant rats and potential susceptibility
to toxicity. However, this study does not provideeful information on the mode of action
that leads to dystocia.

Consequently, it is concluded that the mechanishy(syhich thiacloprid caused dystocia in
rats has not been established.

5.9.1.2CLASSIFICATION RATIONALE

There is no evidence from any of the availableistithat thiacloprid has an adverse effect
on fertility: i.e. it has not been shown to haveaanerse effect on mating performance or any
of the standard parameters used in the assesshferilily in 1- and 2-generation studies.

Dystocia has been seen in rats treated with 22 grgikday thiacloprid. This adverse effect
has been seen most commonly in rats treated befatiag through to the end of gestation.

Although it is not known how treatment with thigota leads to dystocia in rats, some
plausible suggestions are available. Given thactbprid may modify the metabolism of
steroid hormones, at least in the liver, it hamtmeggested that a rat-specific mechanism
involving perturbation of progesterone levels & time of parturition may be involved.
Equally, signs of maternal toxicity have been saetioses causing dystocia, most
significantly decreased body weights and minimahtuderate liver necrosis. The effects
seen are not judged to represent “severe matemxialty”, but they may still have had a role
in the disruption of the physiology of pregnhansrebntributing to the processes leading to
dystocia.
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The reproductive toxicity classification criteriaDirective 67/548/EEC do not provide
clearly for the classification of substances tfatse dystocia.

However, dystocia is considered to be a manifestadf reproductive toxicity taken in its
widest sense, as it indicates an adverse effepadnrition that can potentially result in
adverse effects to the offspring and dams. Thieflected in the criteria of Regulation
EC/1272/2008, which make provision for classifioatfor effects on parturition under
‘sexual functioning and fertility’.

Considering the criteria in Regulation (EC) 127220classification in either category 1 or
category 2 for reproductive toxicity is possiblet€gory 1A is inappropriate because the
adverse effect of dystocia has not been reportéaiacloprid- exposed humans. As there is
some uncertainty over the extent to which mateimactity has contributed to dystocia and,
although not proven, there is a plausible mechafignperturbation of hormonal
mechanisms controlling parturition) that would lirtiie concern for human health,
classification into category 1B also seems inappabg Given this uncertainty, it is therefore
proposed to classify thiacloprid in category 2 eldihg with phrase H361f.

Since it is important to ensure a harmonisatioalagsification and labelling, for example to
avoid confusion over different labels and safetiaddneets, it is also proposed to classify
thiacloprid in category 3 for reproductive toxiciipder Directive 67/548/EEC, with label
R62. Category 3 under these criteria is considegealvalent to category 2 under Regulation
(EC) 1272/2008.

Directive 67/548/EEC: propose Repr. Cat 3; R62

CLP Regulation: propose Repr 2; H361f
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5.9.2DEVELOPMENTAL TOXICITY

There are studies of developmental toxicity in eatd rabbits, as summarised in the
following table.

Table 5.23 Summary of developmental studies

Method Exposure | Doses Observations and remarks
conditions
Species
Developmental Oral, 0, 2, 10 or | No maternal deaths occurred. At 50 mg/kg, thereavas
toxicity gavage 50 statistically significant decreased food consumptio
(OECD 414); mg/kg/day| (reduced by 64 %) and weight loss from day 6-9.yBod
GLP Days 6-19 weight gain from days 6-19 was 45 % lower than st
post Purity: Body weight at day 20 was 12 % lower than contrNs.
Rat (Wistar) coitum 97 to significant toxicity at 10 mg/kg/day.
97.3%
28-35 females At 50 mg/kg: decreased implantations (79; agaiBsn9
per dose group controls), increased post implantation loss (21; 7)
increased late resorptions (20; 7), decreased fitesan
size (9.3 foetuses; 11.5), decreased foetal wéidido
decrease) and increased skeletal retardation. Hressl
considered to be secondary, non-specific effeetsviere
a consequence of maternal toxicity. No significant
findings at 10 mg/kg/day.
Also at 50 mg/kg: increased incidence of forelimb
deviations characterised by bone dysplasia (8/276;
1/321, 0.3 %). This lies within the historical caitrange
for the laboratory (0-3.45 %) and is concludedepresent
a chance finding.
[Stahl, 1997, amended by Boman and Klaus, 2000]
Developmental Oral, 0, 2, 10 or| No maternal deaths occurred. At 45 mg/kg, there wa
toxicity gavage 45 statistically significant decreased terminal maa¢body
(OECD 414); mg/kg/day| weight (6 %). Decreased weight gain at 45 mg/kgsdiy
GLP Days 6-28 11 (controls -17 g, top dose -113 g) and 6-28 (oisit
post Purity +154 g, top dose +5.4 g). Decreased food consumptio
Rabbit, coitum 97.3% was evident between days 6-11 (76% lower than otm)tr
Himalayan and days 24-29 (20% lower). At 10 mg/kg: materradyb

24 females per
dose group

weight gain was reduced between days 6-11 (cotitiod,
10 mg/kg -113 g) as was food consumption (28% lowe
than controls). There were no significant findirg®
mg/kg/day.

At 45 mg/kg, there were: 2 abortions and 3 totsei
resorptions among the 24 dams; increased incidence
skeletal retardations (reduced or delayed ossificaaind
marginally increased incidence of supernumerafyritss
with or without supernumerary lumbar vertebra. Eheas
also a statistically significant decrease in foataight
(21% lower than controls for males and females doed)
and an increased incidence of arthrogryposis (42M6in
controls). This historical background rate for teision
was 0.05-6%. All these findings are concluded teeha
been secondary non-specific effects, a consequence
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maternal toxicity.

A change in the sex ratio of litters at the topedos
considered to have been a chance finding. The nuaibe
male foetuses (% litter mean) was decreased (deri686
male, and 42 % at the top dose).

At 10 mg/kg: a small (6%) decrease in foetal weight
(males + females combined).

[Holzum, 1996]
Developmental Oral, diet | 0, 50, 300 | At 300 and 500 ppm, there were significant decrease
neurotoxicity or 500 body weight and food consumption of dams and pups.
study ppm There was also a delay in sexual maturation of pips
these two dose levels.
Rat
(Sprague- There were no signs of developmental neurotoxicity.
Dawley)
25 females per
dose group
GLP [Hoberman, 2001]

In the study by Stahl (1997), signs of maternaldibxwere seen in rats at 50 mg/kg and
included reduced body weight and food consumptiteternal body weight loss was
particularly evident on gestational days 6 — 9.iBDgithis period animals treated with 50
mg/kg lost 17.7 g in body weight compared to cdsttbat gained 7.6 g. During pregnancy
the main findings were an increased post-implamtdtiss, a decrease in foetal weight and an
increased incidence of skeletal variations. Thé&ets are considered to have been
secondary non-specific consequences of the matenxiaity induced by thiacloprid. The
NOAEL for both maternal and foetal toxicity in tlegudy was 10 mg/kg.

Holzum (1996) exposed pregnant rabbits to thiadaopy gavage on days 6-28 post-coitum.
Maternal toxicity was evident at 10 and 45 mg/kignS of maternal toxicity were decreased
body weight and food consumption. At 45 mg/kg, ¢hiatal litter resorptions, an increased
incidence of skeletal retardations (reduced orydelassification), marginally increased
incidence of supernumerary™.8bs with or without supernumerary lumbar vertelaiang
with a 20% reduction in foetal weight were observHtkese effects were considered to be
secondary non-specific consequences of materngityoxX here was also an increased
incidence of arthrogryposilut this was within the historical control range tioe laboratory
and therefore not regarded as a significant findkglight alteration of the sex ratio
(decreased males) is also considered to have belmemnae finding. The NOAEL for both
maternal and foetal toxicity in this study was 2/kgg

In a study designed specifically to investigateedlepmental neurotoxicity, there was a
decrease in pup weight that is regarded as a sappndn-specific consequence of maternal
toxicity (Hoberman, 2001). A delay in the sexualunation of pups can readily be accounted
for by the low pup weight.

5.9.2.1CLASSIFICATION RATIONALE

In the available studies, there are no indicatmfrthiacloprid having induced a direct
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developmental effect (e.g. a teratogenic effect), there are no signs of developmental
toxicity in a wider sense in the absence of matdmécity. On this basis, classification in
category 1 or category 2 (Directive 67/548) woubdifiappropriate. The effects in pups that
are seen (increased pup mortality, decreased betyhty delayed maturation of pups) can all
be accounted for by secondary non-specific consemseof generalised maternal toxicity.
On this basis, it is judged that no classificati@ther than classification in category 3, is
appropriate.

Directive 67/548/EEC: No classification proposed

CLP Regulation No classification proposed
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-
CHEMICAL PROPERTIES

6.1 EXPLOSIVITY

In a standard study (Mix, 1995) thiacloprid wasrfdunot to exhibit any explosive properties.
No classification for explosivity is proposed.

6.2 FLAMMABILITY

In standard studies (Mix, 1995) thiacloprid wasrduo be non-flammable, it did not exhibit
any pyrophoric properties and did not liberate imymable gases in contact with water.

No classification for flammability is proposed.

6.3 OXIDISING POTENTIAL

Examination of the chemical structure of thiacldpestablishes that it does not contain any
chemical groups typical for oxidizing agents. Thius active substance can be regarded as

incapable of reacting exothermically with a combalstmaterial such as powdered cellulose.

No classification for oxidising properties is preed.
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7 ENVIRONMENTAL HAZARD ASSESSMENT

Presented below is the key information pertinemetermining a classification position
based on the UK’s review of thiacloprid under tHeB(Annex I). The test substance used in
all of the following studies has been judged teefaivalent to the thiacloprid covered by this
proposal.

7.1 AQUATIC COMPARTMENT (INCLUDING SEDIMENT)
7.1.1TOXICITY TEST RESULTS
7.1.1.1FISH

Short-term toxicity to fish

Two static 96-hour acute toxicity studies are aldé (OECD 20) usin@ncor hynchus

mykiss (rainbow trout) (Dorgerloh, 1995a) ahdpomis macrochirus (bluegill sunfish)
(Dorgerloh, 1995b). Measured concentrations we®8% of nominal and results were based
on measured concentrations. The 96-BdfGr Oncorhynchus mykisswas 30.5 mg/l. The 96-
h LCso for Lepomis macrochirus was 25.2 mg/l.

Additional studies performed with thiacloprid dedmats were also conducted (further details
are available in Annex ). The degradants weretiess than thiacloprid, but as thiacloprid
is considered stable in acute aquatic studies,dheyot relevant to this type of dossier.

Long-term toxicity to fish

In a 97-day long-term toxicity study following OECI10 and flow-through conditions,
measured concentrations wer80% of nominal and results based on measured
concentrations (Dorgerloh, 1997). The following poitits and NOECs were recorded; time
to hatch 3.91 mg/l; hatchability 3.91 mg/l; fry giwal 3.91 mg/l; growth 0.244 mg/I; and,
morphological and behavioural effects 1.91 mg/le Tdwest NOEC is 0.244 mg/l for growth
based on length and weight.

7.1.1.2AQUATIC INVERTEBRATES

Short-term toxicity to aquatic invertebrates

Four static 48-hour acute invertebrate toxicitydgts following OECD 202 (modified where
appropriate) and four different speciBaphnia magna water flea (Heimbach, 1995a),
Asellus aquaticus freshwater hog louse (Manson, 200Zzgmmar us pulex freshwater shrimp
(Manson, 2002c), anicydonurus sp. (mayfly larvae) (Manson, 2002d) are available. An
additional static 96-hour acute toxicityktyalella azteca (freshwater amphipod) (Bowers,
1996) following US EPA guidelines is available.

All studies include immobilisation as an endpoirtie studies usinGammarus pulex,
Asellus aquaticus andEcydonurus sp. also included mortality as an endpoint. In abes
measured concentrations were >80% of nominal atessiispecified, results are based on
nominal data.

The test guidelines usirgammarus pulex andEcydonurus sp. were modified for test
organism — i.e. the temperature was adjusted kectahe preferred range for the specific
species. All guideline validity criteria were metdathe studies are considered valid.
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The measured 48-h E§for Daphnia magna was > 85.1 mg/l with a NOEC of 9.10 mg/l.
The 48-h EG for Asellus aquaticus was 0.0758 mg/l (mortality and immobilisation) va
NOEC of 0.041 mg/l. The 48-h EBg&for Gammarus pulex was 0.027 mg/l (mortality and
immobilisation) with a NOEC of 0.009 mg/l. The 4&Ks, for Ecydonurus sp. larvae was
0.0077 mg/l (mortality and immobilisation) with &0C of 0.004 mg/l. The 96-h Bgfor
Hyalella azteca was 0.0245 mg/l (immobilisation and surface flositevith a NOEC of
0.011 mg/l.

A range-finding study (OECD 202) witBericostoma personatum (caddis fly) larvae is also
available (Manson, 2002b). The 48-hour static sugBd nominal concentrations of 0.001,
0.01, 0.1 and 1.0 mg/l, and involved three repdéisdte. three larvae) for the control and
lowest test concentration, and four replicates four larvae) for the remaining test
concentrations. Variability in the dose-responsatie@nship was observed with 75 per cent
immobilisation at 1.0 mg/l, zero immobilisationGafl mg/l, 25 per cent immobilisation at
0.01 mg/l and 33 per cent immobilisation at 0.0QImA follow-up definitive study was not
conducted, although the range finding study inéisdhe 48-h E&; lies between 0.1 and 1.0
mg/l. As the study does not include a sufficiemtnter of replicates or include analytical
support, it is not suitable for classification dalelling purposes. However, it can be
considered as supporting data.

The lowest observed acute &@& 0.0077 mg/l foEcydonurus sp. larvae based on mortality
and immobilisation. The study was performed adogrtb GLP, and followed the OECD
202 test guideline, and all validation criteria eenet (including control mortality).
Ecydonurus sp are considered a representative aquatic speci¢isfanvertebrate trophic
level and they appear to be four orders of mageitadre sensitive thabaphnia magna
(three other Crustacean species are also sigrifycaaore sensitive thaBaphnia).

Two additional acute studies were performed wita orajor and one minor degradant,
conducted wittHyalella azteca andDaphnia magna respectively. Further details are
available in Annex I. The major degradant was tegg than thiacloprid for the same
species whilst no E{g could be calculated fdd. magna as no toxicity was observed. As
thiacloprid is considered stable in acute aquatidiss, these results are not relevant to this
type of dossier.
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Long-term toxicity to aquatic invertebrates

A semi-static 21-day long-teridaphnia magna toxicity study following OECD 211 is
available (Heimbach, 1996a). Measured concentratimre> 80 % of nominal and results
are based on measured concentrations. No matatiticurred in the pareniaaphnia but
there was a significant effect on number of offisgmper parent, parental body length and dry
weight. The following endpoints and NOECs wererded; number of offspring per parent
3.3 mg/l; parental body length 0.58 mg/l; and ptakdry weight 1.85 mg/l. The lowest
NOEC is 0.58 mg/l based on body length of the garen

7.1.1.3ALGAE AND AQUATIC PLANTS

Two static algal growth inhibition studies are dadle usingScenedesmus subspicatus and
Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum) (Anderson 1995b
and 1995a). The studies follow OECD 201 guidelit®8@). Measured concentrations were
>80 % of nominal and results were based on noncimatentrations.

For Scenedesmus subspicatus, the calculated 72-h,Eso was 96.7 mg/l with a NQE of 32
mg/l.

For Pseudokirchneriella subcapitata, the study report 5-day (120-hourJg, for was >100
mg/l with a quoted NOE of 18 mg/l. While the study length is longer ti¥éhhours, cell
concentrations had increased by a factor of 16 é&tvd-72 hours. At 72 hours, 46.6 %
growth rate inhibition was observed for the highegiosure concentration of 100 mg/l. This
indicates that the 72-h&50 forPseudokirchneriella subcapitata is also >100 mg/l based on
nominal concentrations.

A 15-day study of toxicity th.emna gibba following US EPA guidelines is also available
(Dorgerloh, 1996). Based on measured data and fnamber, the E§ was >95.4 mg/l with
a NOEC of 46.8 mg/I.

Two additional studies performed with thiacloprebdadants were conducted (further details
are available in Annex I). In both cases the&@lues were >100 mg/l, but as thiacloprid is
considered stable in acute aquatic studies, thepatrrelevant to this type of dossier.

7.1.1.4SEDIMENT ORGANISMS

Not relevant for this type of dossier.

7.1.1.50THER AQUATIC ORGANISMS

7.1.2CALCULATION OF PREDICTED NO EFFECT CONCENTRATION (P NEC)
Not relevant for this type of dossier.

7.2TERRESTRIAL COMPARTMENT

Not relevant for this type of dossier.

7.3ATMOSPHERIC COMPARTMENT

Not relevant for this type of dossier.
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7.4MICROBIOLOGICAL ACTIVITY IN SEWAGE TREATMENT SYSTEM S
Not relevant for this type of dossier.

7.5CALCULATION OF PREDICTED NO EFFECT CONCENTRATION FO R
SECONDARY POISONING (PNEC_ORAL)

Not relevant for this type of dossier.

7.6 CONCLUSION ON THE ENVIRONMENTAL CLASSIFICATION AND
LABELLING

Thiacloprid exhibited limited acute toxicity to alg/ aquatic macrophytes, compared to other
trophic levels, with the lowest 72-h@, of 96.7 mg/l. It is acutely toxic to fish with avwest
96-h LG of 25.2 mg/l. No acute toxicity was observed vidéphnia magna although
significant acute toxicity was observed for otherartebrates. Acute Egvalues <1 mg/l

were observed foksellus aquaticus (freshwater hog lousegammarus pulex (freshwater
shrimp),Ecydonurus sp. (mayfly larvae), antHyalella azteca (freshwater amphipod).

The lowest observed acute result is a 48-go©€0.0077 mg/l folEcydonurus sp. larvae
based on mortality and immobilisation. The studg warformed according to GLP and
standard test guidelines and all validation critevere met.Ecydonurus sp are considered a
representative aquatic species for the invertelrapdic level and appear to be significantly
more sensitive thaDaphnia magna and other Crustaceans. In summary, the study is
acceptable for the purpose of classification umdezctive 67/548/EEC and Regulation (EC)
1272/2008 since a suitable test method and repedsanaquatic species were used.

Thiacloprid degradants were found to be less agttdgic than thiacloprid.

There is some experimental evidence to suggesthizatioprid may undergo aerobic
degradation in the aquatic environment. Howeveaactbprid achieved 0 % degradation in a
standard ready biodegradation study and for thpgaer of classification and labelling under
Directive 67/548/EEC, is considered to be not fgdniodegradable. Under the Regulation
(EC) 1272/2008, thiacloprid is not considered tdengo rapid degradation in the
environment.

Based on the low measured logalues (0.73 and 1.26) and the estimated &JE.35),
thiacloprid is considered to have a low bioaccurtiottepotential.

Following Directive 67/548/EEC, thiacloprid shoddd classified Dangerous for the
Environment with the following risk phrases:

N Dangerous for the Environment

R50 Very toxic to aquatic organisms

R53 May cause long term effects in the environment

Given the very low acute toxicity to invertebratesaccordance with Directive 67/548/EEC
the following Special Concentration Limits shoufzpdy:

Classification of the preparation

N, R50-53 N, R51-53 R52-53

Cn>0.25% 0.025% Cn <0.25% 0.0025% Cn <0.025%

Page 56 of 63




Thiacloprid

Where Cn is the concentration of thiacloprid in pineparation.

Based on the Regulation (EC) 1272/2008, thiacloghiould be classified:

Aquatic Acute 1, Aquatic Chronic 1

Labelling: H400 ‘Toxic to aquatic life’ and H410 &ry toxic to aquatic life with long lasting
effects’

Signal word ‘Warning’ and environmental warningeab

M factor 100 based on 0.001<L(E}0.01 mg/l should apply.

8 JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

Thiacloprid is a chloronicotynyl insecticide (nicwrgic agonist) that has been reviewed
under the Biocidal Products Directive (98/8 EC)udse as a wood preservative against wood
destroying organisms such as termites and longbeetles. Thiacloprid has also been
evaluated as a new active substance, for useiasecticide on various outdoor and
protected crops, in the context of Directive 91/EEIC concerning the placing of plant
protection products on the market and was includedAnnex | of the Directive in 2004.

In accordance with Article 36(2) of Regulation (EX272/2008 on classification, labelling
and packaging of substances and mixtures, thiadigpould now be considered for
harmonised classification and labelling.
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F. weeks). (#2)
Date: 1996-12-09, amendment report dated: 1999202-2
Krétlinger, |1997al YRC 2894 - Study for subacute oral toxicity in m{€eeding study over 2 7.5.1
F. weeks). (#2)
Date: 1997-02-25
Krétlinger, |1997b| YRC 2894 - Study for subacute dermal toxicity itsrdour-week treatment | 7.5.2
F. and two-week recovery period). (#5)

Date: 1997-02-07
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Section
Krétlinger, 1997 | YRC 2894 - Subchronic toxicity study in Wistats (Feeding study over 12/ 7.5.1
F.; Geil3, V. weeks with a subsequent recovery period over 5 gjeek (#8)
Date: 1997-05-06
Krohn, J. 1996 Physical and chemical propertiesRE€ 2894. 4.2, 4.3,
Date: 1996-07-09 4.4,4.6,
4.7, 4.8,
4.9,
4.10,
4.21,
4.23 (all
#1)
Manson, P.S| 2002a| Thiacloprid: Acute toxicity to Asellus aquaticusOZANCE Ltd., North 6.1.3
Yorkshire, England. (#3)
Date: 2002-09-24
Manson, P.S| 2002b| Thiacloprid: Acute toxicity to larvae of Sericostarpersonatum (caddis fly)] 6.1.3
COVANCE Ltd., North Yorkshire, England. (#4)
Date: 2002-09-24
Manson, P.S| 2002c| Thiacloprid: Acute toxicity to Gammarus pulex. COMEE Ltd., North 6.1.3
Yorkshire, England. (#5)
Date: 2002-09-24
Manson, P.S| 2002d| Thiacloprid: Acute toxicity to mayfly larvae. COVAGE Ltd., North 6.2 (#2)
Yorkshire, England.
Date: 2002-09-24
Mix, K.H. 1995 | Final GLP report - determinationsaffety-relevant parameters of YRC 2894 4.11
Mischpt 290894 97,5 %. (#1),
Date: 1995-10-30 4.12
(#1),
4.13
(#1-3),
4.14
(#1),
4.15
(#1)
Otha, K. 1995/ YRC 2894 - Reverse mutation asSalyronella typhimurium and 7.6.1
Escherichia cali). (#2)
Date: 1995-08-24
Pauluhn, J. 1995 YRC 2894 - Pilot study on subaiciitalation toxicity in rats (Exposure: 5x 7.5.3
6 hours). (#7)
Date: 1995-08-21
Pauluhn, J. 1996 YRC 2894 - Acute inhalation tayistudy on rats according to OECD No,| 7.2.2
403. (#1)
Date: 1996-02-09
Pauluhn, J. 1998 YRC 2894 - Subacute inhalatioititg»on rats (Exposure 5 x 6 hour/week 7.5.3
for 4 weeks). (#6)

Date: 1998-07-20
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Section
Porter, M.C.;| 1995 | A two-generation reproduction range-findingdstwith YRC 2894 technical| 7.8.1
Jasty, V; in rats. (#2)
Grosso, D.S. Date: 1995-06-02
Hartnagel,
R.E.
Reis, K-H. 2005 Ready biodegradability of Thiacidgn a Manometric Respirometry Test. | 5.2.1
Sponsored by LANXESS Deutschland GmbH. (#1)
Date: 2005-07-18
Reubke, K. J| 2001 | Material Accountability of Thiacloprid (YRC 28) (including Amendment | 4.1 (#2)
1).
Date: 2001-07-02, amended: 2002-09-04
Riegner, K. 1997 Aerobic aquatic degradation anthlb@ism of YRC 2894 in the water- 5.2.1
sediment system. (#2)
Date: 1997-12-09
Schmidt, U. | 1998alnvestigation of the inhibition of Cytochrome P4&&pendent 7.9.3
monoxygenases in liver microsom@s\itro). (#6)
Date: 1998-07-27.
Schmidt, U. | 1998bYRC 2894 - Determination of aromatase activity Wiaxy tissue of a modified 7.9.3
1-generation study in Sprague Dawley rats. (#10)
Date: 1998-07-27
Related to Christenson, R (1998)
Sheets, L.P.| 1997 A subchronic dietary neurotoxmitreening study with technical grade YRC 7.9.1
2894 in Fischer 344 rats. (#3)
Date: 1997-06-03
Sheets, L.P.| 1998 A special acute oral neurotgxstitdy to establish a no-observed-effect leve?.9.1
with technical grade YRC 2894 in Fischer 344 rats. (#1)
Date: 1998-05-04
Sheets, L.P.;| 1997 | An acute oral neurotoxicity screening studhwechnical grade YRC 2894 in 7.9.1
Gilmore, Fischer 344 rats. (#2)
RG. Date: 1997-05-12
Stahl, B. 1997| YRC 2894 - Developmental toxicity study in ratseaforal administration. 7.8.2
(#2)
Stropp, G. 1996 YRC 2894 - Study for skin-sensitiséffects in guinea pigs (Guinea pig 7.4.1
Maximization test method according Magnusson angrian). (#1)
Date: 1996-01-16, amendment report dated 1996-02-07
Wetzig, H.; |1998a YRC 2894 - Subacute toxicity in Beagle dogs (Das®e finding study by 7.5.1
Geil3, V. feed admixture over at least 10 weeks). (#10)
Date: 1998-02-05, revised 1999-02-11
Wetzig, H.; |1998b| YRC 2894 - Chronic toxicity study in Beagle dog (Beek feeding study). | 7.5.1
Geil3, V. Date: 1998-06-22 (#13)
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Section
Wetzig, H.; | 1998 | YRC 2894 -Subchronic toxicity study in Beagiteys (Feeding study for 7.5.1
Rinke, M. about 15 weeks). (#11)
Date: 1998-05-08
Wirnitzer, U.| 1994 | YRC 2894 - Pilot study on subacute toxicityBiC3F1 mice (Administration 7.5.1
in feed over 3 weeks). (#4)
Date: 1994-11-04
Wirnitzer, 1998 | YRC 2894 - Oncogenicity study in B6C3F1-mi&dministration in the food| 7.7 (#1)
U.; Geiss, V. over 2 years.
Date: 1998-03-05, amendment report dated: 1998608-2
Wirnitzer, 1995 | YRC 2894 - Subchronic range-finding studyddwo-year study in B6C3F1 7.5.1
U.; Rahl- mice (Administration in feed over about 14 weeks). (#9)
Fehlert, C. Date: 1995-03-14, amendment report dated: 1998608-2
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