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PROPOSAL FOR HARMONISED CLASSIFICATION AND
LABELLING

Substance Name:  Sulcotrione

EC Number: not allocated

CAS number: 99105-77-8

Registration number (s): -

Purity: minimum 950 g/kg (on a dry weight basis),

minimum 630 g/kg (on an “as received” basis, i.atex wet paste)

Impurities: There are a number of impurities claimas confidential by the producer (see
confidential Annex).
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Classification & Labelling in accordance with the QP Regulation

Index | Internationa | EC CAS No Classification Labelling Specific | Notes
No | Chemical No Conc.

Identificatio Hazard Class and Hazard Pictogra | Hazard | Suppl. Limits,

n Category Code(s) statement | m, statem | Hazard M-

Code(s) Signal ent statement | factors
Word Code(s) | Code(s)
Code(s)
Sulcotrione N/A 99105-77-8 | Skin Sens 1A H317 GHSO07 H317 Acute
(1SO); _ GHSO09 M=1
STOT RE 2 (kidney) | H373 H373

2-(2-chloro- Wng Chronic

4- Repr. 2 H361d H361d M=10

mesylbenzoy Aquatic Acute 1 H400 H410

lcyclohexan

e-1,3-dione Aquatic Chronic 1 H410
Classification & Labelling in accordance with Directive 67/548/EEC:
Inde | Internationa | EC CAS No Classification Labelling Concentration Limits Note
x No | I Chemical No S

Identificatio

n

Sulcotrione N/A 99105-77-8 | R43 Xn; N N; R50/53: C 2 25%

(1SO); Xn: R48/22

Repr. Cat. 3; R63 R: 43-48/22-63-50/53 N; R51/53: 2.5% = C < 25%
2-(2-chloro-
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4- N; R50/53 S: (2-)22-36-37-60-61 R52/53: 0.25%< C<2.5%
mesylbenzoy s
lcyclohexan R43: C20.1%

e-1,3-dione

RAC opinion

In their response to the public consultation, tres$der Submitter clarified that the proposed (M-

factor was intended to apply to both the short-tamd long-term aquatic hazard categories (based
on the surrogate approach). However, RAC consithatsthe M-factor (Chronic) is 10, in line with
the 2nd ATP (i.e. based on long-term ecotoxicittaflavhich had not been implemented at the time
the dossier was submitted.

Proposed notes (if any):

None
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Chemical Name: 1,3-cyclohexanedione, 2-[2-chloro-4-(methylsulfonydenzoyl]-

EC Name: -

CAS Number: 99105-77-8
IUPAC Name: 2-(2-chloro-4-mesylbenzoyl)cyclohexane-1,3-dione

1.2 Composition of the substance

For each constituent/ impurity/ additive, fill in the following table (which should be repeated in
case of more than one constituent). The information is particularly important for the main
constituent(s) and for the constituents (or impurity) which influence the outcome of the dossier.

Chemical Name: 1,3-cyclohexanedione, 2-[2-chlor@aéthylsulfonyl)benzoyl]-
EC Number: not allocated
CAS Number: 99105-77-8
IUPAC Name: 2-(2-chloro-4-mesylbenzoyl)cyclohexdn@-dione
Molecular Formula: @H13CIOsS
Structural Formula: o o al
CH
s
0 7\
o o

Molecular Weight: 328.8 g/mol

Typical concentration (% w/w):  confidential data
Concentration range (% w/w): min. 950 g/kg (on a dry weight basis)
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1.3

Physico-chemical properties

Table 1: Summary of physico- chemical properties

REACH ref | Property IUCLID Value [enter
Annex, § section comment/reference
or delete column]
Vi, 7.1 Physical state at 20°C and 3.1 white solid (purity 98.8 94)
101.3 KPa
VIl, 7.2 Melting/freezing point 3.2 139 °C (puriB.8 %) Draft Assessment
VIl, 7.3 Boiling point 3.3 not measureable Report /
Vil, 7.4 Relative density 3.4 density  1.55 gfeat 20 °C Monograph
VII, 7.5 Vapour pressure 3.6 5x10° Pa, extrapolated for
25 °C from measurements
between
90...130°C
VII, 7.6 Surface tension 3.10 69 mN/m at 20 °C (purity
99.6 %)
VII, 7.7 Water solubility 3.8 0.13 g/L (unbuffered, final
pH 3.6)
1.67 g/L (buffered, pH
4.8)
> 60 g/L (buffered, pH 9,
drifting)
at 20 °C (98.8 % purity)
Vi, 7.8 Partition coefficient n- 3.7 partition| log Pow=0.2  (pH 4)
octanol/water (log value) coefficient log Pow = - 1.7 (pH 7)
log Pow=-2.0 (pH9)
at 20 ° C and 99.6 %
purity
VI, 7.9 Flash point 3.11 not relevant
VIl, 7.10 Flammability 3.13 not highly flammable in
the sense of method EEC
A10 (purity 71.5 %)
Vil, 7.11 Explosive properties 3.14 not explosive in the sense
of method EEC Al4
(purity 71.5 %)
Vi, 7.12 Self-ignition temperature not detected
VII, 7.13 Oxidising properties 3.15 No oxidisingoperties in
the sense of method EEC
AL7 (purity 71.5 %)
VI, 7.14 Granulometry 35 not determined
Xl, 7.15 Stability in organic solvents | 3.17 not determined
and identity of relevant
degradation products
XI, 7.16 Dissociation constant 3.21 pKa=3.13123
Xl, 7.17, Viscosity 3.22 not determined
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Auto flammability 3.12 no spontaneous
combustion, multiple
endothermic reactions
until the melting point.

Reactivity towards container |3.18 not determined
material
Thermal stability 3.19 Exothermal process

starting at about 170 °C
(purity 98.8 %)

Slight exothermic
decomposition was
detected at 130 °C, but
never exceede the oven
temperature (water wet
paste, purity 77.6 %)
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2 MANUFACTURE AND USES

2.1 Manufacture

Confidential information.

2.2 Identified uses

Herbicide for selective post-emergence use in maize

3 CLASSIFICATION AND LABELLING

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

None

10
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4 ENVIRONMENTAL FATE PROPERTIES

The environmental fate properties assessment footsione is based on tHeraft Assessment Report
and Proposed Decision of Germany prepared in theegbof the inclusion of sulcotrione in Annex
| of Council Directive 91/414/EEC (DAR July 2006~nal addendum June 2008, RMS Germany)

4.1 Degradation

4.1.1 Stability

Hydrolysis
- Onisko, B.C. et al., 1988, Report No.: RRC 88-16¢ID WAS 94-00173

Under sterile aqueous conditions, at temperatur@s 8C and 40 °C, sulcotrione was found to be
hydrolytically stable at pH 5, 7 and 9. The studgswperformed according to US-EPA Pesticide
Assessment Guidelines, Subdivision N, §161-1 (198f) ““C-radiolabelled sulcotrione dissolved
in sterile buffers at a nominal concentration gbraximately 30 mg/L.

Photolysis in water

- Onisko, B.C. et al., 1988, Report No.: RRC 88-16¢ID WAS 94-00173

Sulcotrione was comparatively stable at pH 7 uniderdight exposure. Concentrations in irradiated
samples of aqueous solutions decreased with animeugal half-life of 100 days natural summer
sunlight (USA at latitude, north 38).

- Moffatt, F., 1994, Report No.: RJ1657B, Doc ID L@604-156

The quantum yield of direct phototransformatiorsolcotrione was determined to be 6.3 ¥,12.9
x 10%and 1.7 x 10 mol/Einstein at pH 4, 7 and 9.

Based on this quantum yield ABIWAS 2.0 calculatidas middle Europe (55 ° North) result in
DTso values of 1.8 days (June, Minimum) to 309 dayscédeber, Maximum).

Photolysis in soil

- Stupp, H.-P., 2002, Report No.: MR-032/02, Doc HDD 2004-929

The photolytic degradation of radiolabelled [Phebyl'‘C]sulcotrione was studied following
application to a test soil under artificial sunligithe samples were incubated at 20 °C irradiated
continuously for 24 hours/day for a maximum periofl 192 hrs (8 days). The maximum
experimental test duration corresponded to 40 soldsummer days under environmental
conditions in Phoenix (Arizona, USA) or to 61 dagkated to such conditions in Athens (Greece).

The presence of light slightly will contribute tioet degradation of sulcotrione in the environment,
but to a rather low extent, only. The experimelt@k, value for sulcotrione assuming first order
kinetics was 18.3 days under the prevailing lightemsity, this corresponds to a £of 91 days

under environmental light conditions (Phoenix sofammer days). In relation to that the
experimental D, of sulcotrione in the dark controls was shortes. (extrapolated to be 54 days,

only).

11
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Photo-oxidative degradation in air

- Hellpointner, E., 2003, Report No.: MEF-003/03, D@C LUF 2004-157

Based on an overall OH reaction rate of 7.5124'% d®/molecule-sec obtained by addition
reactions to aromatic rings of sulcotrione, anduassg a 24-hours-day with an OH radical
concentration of 0.5 x £@H radicals/cr) the half-life of sulcotrione in air was calculdt® be
2.136 days (AOPWIN-software version 1.90). More ssmative assumptions concerning the OH
radical rate constant, assuming an overall OH i@acate of 6.2 x 1& cm’/molecules-sec would
result in half-life of sulcotrione in air of 2.6 ylg corresponding to a maximum chemical lifetime
(t) of sulcotrione in air of 3.7 days, with respextiie OH radical reaction, only.

The chemical stability of sulcotrione in air is rsatlely determined by an attack at one single site,
but at different parts of the molecule. This shaelsult in the formation of various primary radgal
leading to secondary oxidation products, which lbareliminated from the air by wet and/or dry
deposition. On account of the short half-life ofcetrione in air of utmost 2.6 days, it is expected
that the active substance cannot be transportg@seous phase over large distances and cannot
accumulate in the air. This indicates that thereukhbe no difference in the behaviour between
sulcotrione and other organic substances whiclearéted into the air from natural sources (e.g.
from plants and soil).

4.1.2 Biodegradation

4.1.2.1 Biodegradation estimation

No data available.

4.1.2.2 Screening tests

No data available.

4.1.2.3 Simulation tests

Biodegradation in water/sediment systems

The behaviour of [Phenyl-UL‘C]-sulcotrione was studied in two different watedsnent
systems, characterised as a loamy sand (VirginidekVsystem) and a silt loam (Old Basing
system), over a period of 100 days according to BBA Guidelines, Part IV, section 5 — 1
(December 1990). The results of the aerobic indabatre summarised in Table 2.

Table 2: Degradation of sulcotrione in aerobic watdiment system

Water / t°C [pH pH ocY | DT50 DT50 DT50 Method/ Reference
sediment water |sed. [%] water sed. whole system Guideline
system 0

12
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Water / t°c |pH pH ocY | DT50 DT50 DT50 Method/ Reference
sediment water |sed. [%] water sed. whole system Guideline
system 0
Virginia 20 n.d. 6.1 21| 15 n.d. 48 BBA Waring, A.R.
Water Guideline for | (1995); report
system | the Official | no 38/186-
OldBasing (20 |[nd. |73 | 151 6 n.d. 84 Testing of | 1015; Doc
system Il Plant ID: WAS 95-
Protectants, 00157
Part IV, 5-1,
1990
Geometric mean 9.5 63.9
Dorganic carbon content of sediment n.d. = no data

Sulcotrione can be described as being not easiyad@ble in the water/sediment system: The

overall degradation half-life in the test systemsswon average 64 days (geometric mean, linear
regression first order). At the end of study 2144 %) active substance and 61 % (41 %) of the
major metabolite CMBA (2-chloro-4-(methylsulfonydgnzoic acid) are still present in the system.

Mineralisation can be described as being negligible

The DTsp-values for the active substance in the water plaasecalculated to be 15 and 6 days,
respectively, with a geometric mean 49 Df 9.5 days (linear regression first order). Ndadan
degradation of the major metabolite CMBA in the evgihase is available.

An additional water-sediment study performed withulcstrione radiolabelled in the
cyclohexanedione-ring or evidences to demonstrhtd potential metabolites containing the
cyclohexanedione ring are labile are required.

Estimation of biodegradation in soil

The rate of biodegradation of sulcotrione and itgjan metabolite CMBA ( 2-chloro-4-
methanesulfonyl'fC]benzoic acid) in soil under aerobic conditionssveatimated from the results
of laboratory studies conducted at 25 °C with ¢tesicentration of 1 ppm. Additionally, 2 soils were
investigated in darkness (20 °C and 40% MWHC saiistare) with non-radiolabelled sulcotrione.
Estimated DT50 (single first order non linear resgien) were 14.1-74.0 days for sulcotrione (n=5)
and 12.2-44.8 days for CMBA (n=5). After normaliesatto reference conditions (20 °C and pf2
soil moisture content) these single first order DMgere in the range 10.8-89.7 days (geometric
mean = 25.3 days) for sulcotrione and 9.4-38.3 dggemetric mean = 24.2 days) for CMBA. The
experiments are summarised in Table 3 and Table 4.

Mineralisation to C@took place to a great extent (58.3 % Cfiter 120 days). One degradate (2-
chloro-4-(methylsulfonyl) benzoic acid (ICIA0051-@W)) was found in major amounts (max.
28.7 % of applied radioactivity at DAT 30, already)nextracted soil residue did not exceed a
portion of 28 % (at DAT-60).

13
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Table 3: Degradation of sulcotrione in aerobic labmtory studies

Soil type pH |t.°C /% DT50/DT90 |DT50 [d] St. Method | Method/ Reference
MWHC [d] 20°C (7] g;lcu_ Guideline
pF2/10kPa lati
ation
silt loam 5.6 | 25 °C/ 24.0/79.7 29.1 0.979 SFO |U.S.A. EPA, | Subba-Rao,
(lowa) 75 % FC Pesticide R.V.; Wang,

; Assessment | W.W. (1989);
sTandI 5.2 250C/ 15.0/49.8 18.2 0.967 SFO Guidelines, |report no RR89-
(Toulouse) 75 % FC Subdivision | 029B; Doc ID:
sandy loam| 7.3 | 25 °C/ 74.0/245.9 |89.7 0989 | sFo |N.8162-1 |BOD 94-00959
(San Jose) 75 % FC
loamy sand| 5.9 | 20 °C/40 %| 14.1/47 10.8 0.993 SFO | BBA Newcombe, A.C
(Speyer 2.2 Guideline for | (1994); report no

the Official | RJ1768B; Doc
sand (East 8.0 | 20 °C/40 %| 23.6/78.4 20.2 0.985 SFO Testing of ID: BOD 95-
Anglia) Plant 00115

Protectants,

Part 1V, 4-1,

1986
Geometric mean 24.5 25.3

Table 4: Degradation of major metabolite CMBA in agobic laboratory studies

Soil type pH [t.°C/% |DT50 DT50 [d] St. f.f. Method | Method/ Reference
MWHC /DT9O0 [d] 20°C Ir 2] Kap/Ks g;lcu_ Guideline
pF2/10kPa lati
ation
silt loam 5.6 | 25 °C/ 23.1/n.a. | 28.1 0.979 0.7 SFO | U.S.A. EPA, | Subba-Rao,
(lowa) 75 % FC Pesticide R.V.; Wang,

R Assessment | W.W. (1989);
sTandI 5.2 250C/ 28.1/n.a. | 34.1 0.967 0.81 SFO Guidelines, |report no RR89-
(Toulouse) 5% FC Subdivision | 029B; Doc ID:
sandy loam| 7.3 | 25 °C/ “increase” N, §162-1 |BOD 94-00959
(San Jose) 75 % FC
loamy sand|5.9 | 20 °C/40 (12.2/n.a. | 9.4 0.993 0.22 SFO | BBA Newcombe, A.C.
(Speyer 2.2 % Guideline for | (1994); report no

the Official RJ1768B; Doc
sand (East 8.0 | 20 °C/40 | 44.8/n.a. 38.3 0.985 0.22 SFO Testing of ID: BOD 95-
Anglia) % Plant 00115
Protectants,
Part 1V, 4-1,
1986
Geometric mean 24.4 24.2 0.49
arith.
mean
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Soil dissipation field studies were performed i®09.993 in Southern France (2 trials, soil cropped
with maize), Italy (3 trials, soil cropped with ma) and Germany (4 trials, bare soil) up to a
nominal application rate of 600 g a.s./ha. The Djswalues for sulcotrione kinetic modelling
analysis (including normalisation procedure to mefee conditions of 20 C and pf2 soil moisture
content) led to first-order normalised in the ran§é.2-11.4 days. The Disgilvalues for the major
metabolite CMBA ( 2-chloro-4-methanesulfony!*G]benzoic acid) kinetic modelling analysis
(including normalisation procedure to referenceditions of 20 C and pf2 soil moisture content)
led to first-order normalised in the range of 2544days.

It was noted that in three out of the nine tridtaly: Emilia Romagna, Lombardia and Veneto)
residues of sulcotrione were determined in soitlepths below 10 cm and/or in some soil-pore
water samples down to a depth of 90 cm. Therefonnot be excluded that in the Italian trials
some fraction of the dose can have leached outeofoil layers that were sampled and the related
dissipation DT50 values for sulcotrione cannot beduas degradation rates in soil. Consequently,
the appropriate geometric mean normalised DegTh@sare 3.6 days for sulcotrione and 8.5 days
for CMBA. The experiments are summarised in Tabée& Table 6.

Table 5: Degradation of sulcotrione in field dissigtion studies

Soil type Location pH | Depth | DT50 [d] DT90 [d] Chiz | Reference
[cm] [norm. norm.
sandy / clay |South France 8.1 0-20 1.2 4.0 14.4 | Earl, M.; Cary, C. A,;
loam Grisolles Hepburn, D. F. (1991);
report no RJ1045B; Dot
coarse sand | South France |6.2 | 0-20 [89* 29.3 25 ID: BOD 94-00956
Ychoux
clay Italy 81 |[0-20 (10.373 34.1 11.2 |Earl, M. et al. (1993);
Emilia Romagna report no RJ1549B; Dot
ID: BOD 94-00960
loam Italy 78 |0-20 |22 7.4 10.1
Lombardia
sandy loam Italy 7.3 | 0-20 |11.4-3 38 17.5
Veneto
loamy sand Germany 6.1 |0-10 |21 6.9 10.5 |Earl, M.; Runnalls, J.K.
Bienenbdttel- Chamier, O. (1994);
Varendorf report no RJ1673B; Dor
sandy loam Germany 6.1 [0-10 | 5.3 17.6 7.5 ID: BOD 94-00958
Klein-Zecher
clay Germany 53 |0-30 5.2 17.2 8.9
Ottersweiher-
Unzurst
clay loam Germany 6.8 |0-30 | 34 11.3 7.5
Sollern
Geometric mean/median (SFO) 3.6/4.3

7 back-calculated from DT90 as conservative DT50est for modelling
9 not considered for DegT50
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Table 6: Degradation of major metabolite CMBA in field dissipation studies

Soil type Location pH |Depth [DT50 [d] DT90 [d] Chiz | Reference
[cm] [norm. norm.
sandy/ clay |South France |8.1 | 0-20 | 4.9 16.3 14.8 | Earl, M.; Cary, C. A;
loam Grisolles Hepburn, D. F. (1991);
report no RJ1045B; Do
coarse sand South France (6.2 | 0-20 |34.7 115.1 16.3 ID: BOD 94-00956
Ychoux
clay Italy 8.1 |0-20 |45.4 150.8 14 Earl, M. et al. (1993);
Emilia Romagna| report no RJ1549B; Dor
loam Italy 78 |0-20 |428 142 172 |'D+BOD 94-00960
Lombardia
sandy loam Italy 7.3 |[0-20 (25.6 85 7.4
Veneto
loamy sand Germany 6.1 0-10 |10.6 35.5 7.8 Earl, M.; Runnalls, J.K.
Bienenbdittel- Chamier, O. (1994);
Varendorf report no RJ1673B; Dot
sandy loam Germany 6.1 | 0-10 25 8.4 4.8 ID: BOD 94-00958
Klein-Zecher
clay Germany 53 | 0-30 | 30.5 101.5 12.5
Ottersweiher-
Unzurst
clay loam Germany 6.8 [0-30 | 2.8 9.2 8.2
Sollern
Geometric mean/median (SFO) 8.5/7.8

4.1.3 Summary and discussion of persistence

Biodegradation in water

In water/sediment systems sulcotrione was metablesxhibiting moderate persistence in the
whole system with Dg values of 48 days and 84 days. Sulcotrione ananagr metabolite
CMBA was found to be not readily biodegradable e twater/sediment study. No data on
degradation of the major metabolite CMBA in the evgihase is available.

Biodegradation in soil

Sulcotrione exhibits moderate to medium persistenice soil under aerobic conditions.
Mineralisation of the phenyl ring to carbon dioxidecounted for 2.5-73.8 % applied radioactivity
(AR) after 120 days. The formation of unextractaf@sidues was a sink, accounting up to 26.5 %
AR after 120 days. The major metabolite CMBA wasedd in soil at maximum level of 60%
AR.

In aerobic laboratory soil degradation studiesawerall geometric mean 3 value of sulcotrione
and its major metabolite CMBA is 25.3 days and 2#ags (SFO, 20 °C, pF2), respectively. In field
dissipation studies the overall geometric meang¥alue of sulcotrione and its major metabolite
CMBA is 3.6 days and 8.5 days (SFO, 20 °C, pF2peetively.
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Based on the findings from the water/sediment st tests and soil studies sulcotrione appears
to be susceptible for primary degradation and ftohate mineralisation. Considering the levels of
mineralisation in the simulation studies, sulcatgois considered not readily biodegradable (a
degradation of >70% degradation within 28 days)plamposes of classification and labeling.

4.2 Environmental distribution

4.2.1 Adsorption/desorption
- Simmonds, M.; Early, E., 2004, Report No.: CX/02060C ID: BOD 2004-934

Sorption properties of sulcotrione in soil were @stigated in batch equilibrium tests. The
Freundlich adsorption constantgddetermined in the tests performed with in sumftedént soils
ranged from 17 to 58 mL/g, Freundlich coefficiefita ranged from 0.812 to 0.888. Thus, low to
moderate adsorption of sulcotrione to soil occurrpeedominantly influenced by the organic
carbon content of the soil but at least also bypgHevalue, which itself correlates to the organic
carbon content. Based on a meajt Mras 36 mL/g (1/n = 0.84) sulcotrione is classifésda mobile
compound in soil.

- Subba-Rao, R. V., 1990, Report No.: RB 90-048B, ODBOD 2004-935

Sorption properties of the major metabolite CMB2-¢hloro-4-methanesulfonyt{C]benzoic acid)

in soil were investigated in batch equilibrium gsfThe Freundlich adsorption constantscK
determined in the tests performed with in sum Bed#nt soils ranged from 1.08 to 8.98 mL/g,
Freundlich coefficients 1/n ranged from 0.708 9831 Soil pH and clay content had no apparent
influence on the adsorptive nature of CMBA in tivefsoils investigated. Based on a meagt K
was 4.76 mL/g (1/n = 0.861) CMBA is classified asigh mobile compound in soil.

4.2.2 Volatilisation
- Lee, K. S.; Myers, H. W., 1987, Report No.: RRC7#AY-DOC ID: LUF 2004-153

The vapour pressure of sulcotrione was determinduet5.3E° Pa at 25 °C. On the basis of this
value it can be concluded that due to the low vapmessure no significant evaporation of
sulcotrione has to be expected after its use.

- Schneider, J., 2003, Report No.: 14 0032 1078, DT UF 2004-154

The Henry's law constant of sulcotrione at 20 °Cswvealculated to be H = 6E-07 P& mol™.
Based on this value it can be concluded that samif volatilisation of sulcotrione from water is
not to be expected.

- Emburey, G. T.; Hadfield, S. T., 1995, Report N®©J1835B, DOC ID: LUF 95-00140

The recoveries of radioactivity (means of duplisagxpressed in percent of zero time) obtained
from the soil after 1, 3, 6, 20 and 24 hours we®e7999.7, 101.1. 99.3 and 99.9 %, and those
obtained from the leaves were 99.3, 98.5, 101.@.2l@nd 109.5 %, respectively. The results
obtained showed that sulcotrione formulated asspesusion concentrate, was not volatilised from
either soil or leaf surfaces (i.e. < 2 % volatilisa) over the 24 hour period of the experiment.
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4.2.3 Distribution modelling

Not relevant for this dossier.

4.3 Bioaccumulation

4.3.1 Aquatic bioaccumulation

4.3.1.1 Bioaccumulation estimation
- Schneider, J., 2003, Report No.: MO-03-003112, DDGCHE2004-2211

The log Pow of sulcotrione has been determined @2 (pH 4-9), therefore a bioconcentration in
aguatic organisms is unlikely. A BCF study was meafuired.

- Robson, C. G., 1994, Report No.: RIC0453, DOC IDAVZ004-1082

The major aquatic metabolite CMBA (M01) has a lgg €f -0.2 and a bioconcentration in fish is
also unlikely. A BCF-study is not required.

4.3.1.2 Measured bioaccumulation data

No data available.

4.3.2 Terrestrial bioaccumulation

No data available.

4.3.3 Summary and discussion of bioaccumulation

The log Pow of sulcotrione and of its major metadbdCMBA has been determined €9€.2 (pH 4-
9), therefore a bioconcentration in aquatic orgasisis unlikely. Sulcotrione and its major
metabolite CMBA do not fulfil the trigger of log Ro> 3 (criterion for bioaccumulating potential
conform Directive 67/548/EEC) and log Peaw4 (criterion for bioaccumulating potential conform
Regulation EC 1272/2008) for not readily biodegtddaubstances.

4.4 Secondary poisoning

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

Sulcotrione has been reviewed under Council Directive 91/414/EEC. For more detail on the studies
described or mentioned below reference is made to the Draft Assessment Report, the final
addendum to the DAR, and the EFSA conclusions.

5.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

Sulcotrione is rapidly absorbed and excreted, milgnan the urine, at an average of 93 % of the
administered dose in the rat and 50-81 % in thekepr®6 hours after treatment. Excretion via
faeces occurs in small amounts (2-6 %) in bothisgeé& comparison of faecal excretion data after
intravenous application in rats and measurementulzitrione in the bile of monkeys, revealed
that absorption from the gastrointestinal traatamplete upon oral administration. Distribution of
sulcotrione into tissues and organs is poor, witfemidence of accumulation of residues, not even
in the eye which was identified as a target organ tbxicity. In the rat, the majority of the
remaining radioactivity is found in the liver anddikeys 96 hours after oral administration.
Metabolism studies in rat and monkey showed thigbsione is poorly metabolised and over 91 %
of the urinary radioactivity corresponded to unafeth parent. Small amounts of the parent
molecule were metabolised by hydroxylation of tlgelehexanedione ring, forming either M02 (4-
hydroxy-sulcotrione; 1- 6 %) or M04 (5-hydroxy-soddone; < 1 %). The metabolite MO1 (2-
chloro-4-(methylsulfonyl)-benzoic acid, CMBA) whids formed by hydrolytic cleavage of the
benzoyl moiety was detected in small amounts ineufk 1 %); in the eye however, a different
pattern of metabolism was revealed in the rat }itH6 of the radioactivity detected being CMBA.
This metabolite may contribute to the corneal cleanfpr which the rat appears to be the most
sensitive species. In contrast, monkey’'s metabolmatiern in ocular tissues does not differ
substantially from other tissues and 11 % of thiko@ctivity was identified as M02 (Peffer, R. C.,
1990, report no. T-13011; Peffer, R. C., 1990, repo. T-13223).

Dermal absorption of sulcotrione was measuredtro with human skin exposed for 24 hours to a
concentrate (1.512 mg/&nand a diluted formulation (0.0154 mg/ 9m Uptake into and through
the skin was found to be less than 0.1 % of the dosthe concentrate and 0.5 % for the in-use
dilution (Clowes, H.M., 2000, CTL/JV1611/REG/REPTIndirect support for thesen vitro
findings comes from a comparison of tyrosine blée¢kls in rats after dermal (Krotlinger 2003)
and oral (dietary) exposure (Milburn, 1991), shayihat systemic exposure appears to be similar
after dermal doses of 250 and 1000 mg/kg bw/dayaatidoses of 1.4 and 6.8 mg/kg bw/day,
respectively.

5.2 Acute toxicity

5.2.1 Acute toxicity: oral

Sulcotrione was of very low acute oral toxicity riats. No mortality occurred in rats and body
weight was not affected. Clinical signs in all aalmconsisted of depression, greasy-appearing fur
or rough coats, and piloerection. Some of the femals showed alopecia (3/5), stained fur (2/5),
and wet and yellowish anogenital region (4/5). #iins in male rats had reversed by day 2 after
treatment, and all signs in females except fored@had reversed by day 6 after treatment. There
were no significant findings at necropsy.
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Table 7: Summary of acute oral toxicity

Method/ |Route Species, Dose levels Value LDsq Remarks Reference
Guideline Strain, Sex, (mg/kg bw) (mg/kg bw)
No/group
OECD 401 | Oral Rat, SD 5000 LDso > 5000 Vehicle: Morgan, R.L.
5M+5F corn oil (1988); report
no T-13151

5.2.2 Acute toxicity: inhalation

Sulcotrione is of low acute inhalation toxicity iats. No mortalities were observed at the highest
attainable concentration. Treatment-related finglidgring exposure were mucoid nasal discharge
and a reduced response to sound. Immediatelyeffmsure, treated animals showed paw flicking,
upright tail, salivation and lacrimation, abnormegpiratory noise in some males, and mucoid nasal
discharge in nearly all animals. Almost all treamtaeelated clinical signs had resolved by the
second day after treatment, although piloerectiod abnormal respiratory noises were fairly
persistent. Abnormal respiratory noises were atsardhin some of the control males and females,
and the study report suggests that this was daemdd respiratory infection. Neither body weight

nor organ weight were affected by inhalation expego sulcotrione. No abnormal or treatment-
related findings were seen at necropsy.

Table 8: Summary of acute inhalation toxicity
Method/

Route Species, Dose levels Value LCsq Remarks Reference
Guideline Strain, Sex, (mg/L) (mg/L)
No/group
OECD 403 Inhalative | Rat, 1.63 LGo>1.63 Dust, 4-h, Lewis, R.W.
Alpk:APfSD nose only, (1989); report
5M+5F highest no CTL/P/2715
attainable
concentration

5.2.3 Acute toxicity: dermal

Sulcotrione is of low acute dermal toxicity in raisb No deaths occurred. Clinical signs were
limited to mild depression. All rabbits appearedmal by day 9. Local, mild to moderate erythema
was observed following removal of sulcotrione. Boagight was unaffected. At necropsy, one
female showed pale kidneys, but no other findirfgeny significance were observed.
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Table 9: Summary of acute dermal toxicity

Method/ | Route Species, Dose levels | Value LDsy | Remarks Reference
Guideline Strain, Sex, (mg/kg bw) | (mg/kg bw)
No/group
OECD Dermal | Rabbit, 4000 LD;o >4000 | Vehicle: Morgan,
402 Stauffland not R.L.
albino reported (1988);
SM+5F report no
T-13151

5.2.4 Acute toxicity: other routes
No data are available.
5.2.5 Summary and discussion of acute toxicity

Sulcotrione is of low acute toxicity by oral (k&> 5000 mg/kg bw) and dermal route #>> 4000
mg/kg bw) in rats and by inhalation route @G 5.06 mg/L) in rabbits (L& > 1.63 mg/L). No
classification is required.

RAC opinion

No information to oppose this classification waseiged during the public consultation or RAC
discussion. RAC agrees with the view of the DosSiglomitter that the available information does
not support a classification for acute toxicity.

Summary and discussion of specific target organ tasity — single exposure

RAC opinion

The Dossier Submitter did not include a discussiospecific target organ toxicity — single

exposure. Based on the available data, sulcotdahaot meet the criteria for classification as
STOT-SE. No information to oppose this evaluati@sweceived during the public consultation pr
RAC discussion. Therefore, RAC concluded thatlasgification for specific target organ toxicity
— single exposure is required.

53 Irritation
5.3.1 Skin

Sulcotrion?e was not irritating to rabbit skin whapplied as dry or moistened powder at a dose of
80 mg/cm.
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Table 10: Summary of skin irritation

Method | Species, Average score Reversibil | Results | Remark | Reference

/ Strain, 24,48,72h ity S

Guideli | Sex, yes/no

ne Nolgroup Erythema Oedema

OECD | Rabhit, 0-0-0 0-0-0 Not Not None Morgan,

404 Stauffland applicable | irritatin R.L.
albino g (1988);
1IM+5F report no

T-13151
5.3.2 Eye

Slight irritation, manifested most strongly 1 haidter the application of 100 mg sulcotrione to the
eye, was seen in rabbits. The findings includedl mitis (4 rabbits), mild to moderate conjunctival

reddening, and mild corneal epithelial erosiongBhits). Five of the six animals showed grade 2
conjunctival redness at 24 and 48 h after insfabf the test material. All of these findings had
resolved by 7 days after treatment.

Table 11: Summary of eye irritation

Method/ |Species, |Average Score Reversi- |Results | Remarks | Reference
Guideline | Strain, 24,48,72 h bility
Sex - es/no
! Cornea |lIris Redness | Chemo- y
No/group . .
Conjunc- | sis
tiva
OECD 405 | Rabbit, 0-0-0 0-0-0 1.8-1.8-0.831.2-0.8- |yes Not None Morgan, R.L.
NZW 0.17 irritating (1988); report
6F no T-13151

5.2.4 Respiratory tract

No data are available. A slight potential for reafary irritation may be deduced from findings in
the acute inhalation toxicity study (salivatior;rianation, abnormal respiratory noise, mucoid nasal
discharge).

5.2.5 Summary and discussion of irritation

Sulcotrione is not irritating to the skin but preeéd slight eye irritation shortly after dosing.
According to the criteria in council directive 648EEC no classification is required. As the mean
scores following grading at 24, 48 and 72 hoursrdfistillation of the test material were < 2 and
full reversibility was attained within 7 days tbkassification criteria of the CLP Regulation ac¢ n
met.

RAC opinion

One comment received during the public consultatimuested more information to clarify
whether or not the classification criteria for eyé@ation had been met. RAC checked the origina
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test report (Morgan 1988, T-13151) containing ti@ividual animal data, and were satisfied tha
classification for eye irritation under CLP is rsipported. Effects in all animals were reversed by
day 7 (post treatment). There were no mean scovwes 24, 48 and 72h) above the cut-off value
for classification in any animals.

U7y

RAC agrees that classifications for skin and redpiy irritation are not supported by the available
information.

5.3 Corrosivity

In skin and eye irritation studies there was nalence for a corrosive action of sulcotrione.

RAC opinion

RAC agrees that a classification for corrosivity@ supported.

5.4 Sensitisation

5.4.1 Skin

In the Magnusson and Kligman test, Guinea pigs wieduced intradermally with 0.3 %
sulcotrione, followed by topical induction with & %6 solution. A sensitisation rate of 80 % was

noted after challenging with a 30 % sulcotrionaigoh in corn oil.

Table 12: Summary of skin sensitisation

30% sulcotrione:
16/20

scattered mild to
intense redness,
swelling

Method/ Species, Strain, | Number of animals| Results Remarks Reference
Guideline Sex, No/group sensitised/Total
number of animals
OECD 406 Guinea pig, 0/10 (control) Sensitising Vehicle: Rattray, N.;
GPMT Alpk:Dunkin Hartley . intradermal induction: | Robinson, P. (1989);
20F (treated) 10% sulcotrione: Freund’ s Complete | report no.
10F (control) 14/20 Adjuvant/ 3 % CTLIP/2714

dimethylformamide/
corn oil;

topical induction and
challenge: corn oil

5.4.2 Respiratory system

No data are available.

5.4.3 Summary and discussion of sensitisation

Sulcotrione was sensitising in the Guinea pig masation test. Therefore, a classification is

required.
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Classification and Labelling for acute toxicity [DOSSIER SUBMITTER ERROR: skin
sensitisation] according to Directive 67/548/EEC:

Xi; R43 (Irritant; May cause sensitisation by skontact)

Classification and Labelling for acute toxicity [DOSSIER SUBMITTER ERROR: skin
sensitisation] according to GHS:

Skin Sens. 1H317 (May cause an allergic skin reaction)

RAC opinion

No information to oppose this evaluation was reeeiduring the public consultation and RAC
discussion. However, one comment received duriegptiblic consultation highlighted that, with
the publication of the second ATP to the CLP Retiuha sub-categories had been introduced tq the
sensitisation end-point, and that sufficient infation was available in the dossier for sulcotritm
place it in category 1A: a sensitisation rate oR@@fter intradermal induction with 0.3%
sulcotrione. This is consistent with the criterfon classification in category 1A(60% responding
at > 0.1% to< 1% intradermal induction dose). Therefore, RAC pauis the following
classification, with a specific concentration lingBCL) of 0.1% under the DSD in line with the
generic concentration limit for the sub-category(LAder CLP according to the 2nd ATP).

D

CLP, taking into account the 29 ATP: Skin Sens. 1A (H317)May cause an allergic
reaction

R43: May cause sensitisation by skin conta¢DSD)

SCL (DSD): R43: C>0.1%

5.5 Repeated dose toxicity

5.5.1 Repeated dose toxicity: oral

Sulcotrione is an inhibitor of 4-hydroxyphenylpyaig dioxygenase (HPPD), a key enzyme of the
tyrosine catabolic pathway. Inhibition of this enay results in increased 4-hydroxyphenyl pyruvate
(the proximal tyrosine metabolite) and tyrosine acamtrations in blood. The primary toxic effects

were an increased incidence of corneal lesionsirer@ased liver and kidney weights, generally
more prominent in males than in females. The effetiserved in the liver and kidneys (increased
organ weight, minor to slight hepatocellular hypgwhy) may in part be related to increased
metabolic load or excretion of the test substanespectively, as well as tyrosine concentrations.
However, a direct effect of sulcotrione on thesgaos cannot be ruled out and the NOAEL in rats
at the dose level of 3.3 mg/kg bw/day is basecdend findings.

Corneal opacity was also seen in dogs albeit dtenigoses than in rats. The overall NOAEL from

two acceptable studies in dogs was 50 mg/kg bw/day.
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Table 13: Summary of oral repeat dose toxicity

Method/ | Route of |Species, |Dose levels| NO(A)EL |LO(A)EL Results, Remarks | Reference
Guideline | exposure, | Strain, ppm m m Main effects/
Duration | Sex, (ma/kg bw ?rgg kg bw ?rgg kg bw Target
No/group |/d) Jd) Id) organs
OECD 407 | Oral/diet, |Rat, SD; |0-5000- <5000 5000 Kidney Range- | Pavkov,
with 28days  |10M+10F | 7500- (M: <574; |(M: 574; F: | weight1; finding K. L.
deviations 10000 F:<581) |581) liver: weight | study; (1986;
(M: 0-574- 1, hepato- insufficien | report no
756-1160; cellular t T-12736
F: 0-581-7411 hypertrophy | endpoints
1107) yp phy andp
reporting
No Oral/diet | Rat, 0-10-50- | Overall: Overall: =10 ppm: Recovery 4| Milburn,
Guideline |35days |Alpk:APfS, | 1900-12000| < 10 10 plasma weeks; G.M.
12M (0-1.4-68 |(<1.4) (1.4) tyrosinet, effects (1991);
Recovery | 253-1590) corneal reversible | €port no.
group: Relevant: |Relevant: |opacity, CTL/P/322
12M 1900 12000 corneal 3
(253.4) (1590) keratitis
12000 ppm:
food
consumption,
bw |
OECD 408 | Oral/diet |Rat, 0-50-300- |Overall: Overall: 50 | Overall: Pavkov,
90 days crl:cD 800-1900- | <50 (M: 3.3) corneal K.L.,
(SD)BR 4800-12000 (M: <3.3) opacity and Taylor,
10M+10F Relevant: | keratitis D.O.N
Relevant: | M: 300 (1991);
(2'\{':20'5%?; M: 50 (21.2), Relevant: ;_egggonoos-c
12.8.7-3.28.3- (3.3) F: 12000 M liver and
702.2:F:0- |F:4800  |(848.6) kidney
35215 | (364.6) weightst;
58.7-134.3- F: food
364.6-848.6) consumption
!
OECD 409 | Oral/ Dog, (0-40-100- | (40) (100) Corneal None Sauerhoff,
capsule Beagle, 300-800) opacity, M.W. et al.
90 days AM+4F keratopathy, (1989);
microcytosis, report no.
hypochromia T-12964
OECD 452 | Orall Dog, (0-5-50-300) | (50) (300) Corneal None Moxon,
capsule Beagle, opacity; M.E.
1 report no.
CTL/P/383
4

5.5.2 Repeated dose toxicity: inhalation

No data are available. Based on the results ohtlwte toxicity study, a repeated dose inhalation

toxicity study has not been required.
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5.5.3 Repeated dose toxicity: dermal

Dermal application of sulcotrione to rats resultedfew findings but gave evidence for dermal
absorption of the test substance. Absolute antiveldver weight were generally increased at 1000
mg/kg bw/day in the absence of any histopatholdgdiicelings. Plasma tyrosine concentration
increased at all doses; the extent of the incresgsegreater in males than in females. No corneal
opacities were seen. Thus the NOAEL was 1000 migikglay.

Table 14: Summary of dermal repeat dose toxicity

Method/ |Route of |Species, [Dose levels| NO(A)EL |LO(A)EL Results, Remarks | Reference
Guideline | exposure, | Strain, mg/kg bw/d Main effects/
Duration | Sex, mg/kg bw/d| mg/kg bw/d Target
No/group organs
OECD 410 | Dermal, Rat, Wistar [ 0-50-100- 1000 > 1000 >50: Moistened | Chevalier,
28 days HsdCpb:W | 250-1000 Blood tyr 1 solid; 6 h/d,| G. (2002);
U; 5SM+5F . 5 d/week | report no
1000: 21601TSR
Liver wt 1

5.5.4 Other relevant information

No eye lesions developed upon oral administratibrsudcotrione up to 750 mg/kg bw/day in
monkeys for one year and in rabbits after a treatrobthree months.

The EU Commission Scientific Committee on Plantsisiarised a number of volunteer studies in
its 2002 evaluation of mesotrione (a moderatelgrngtrHPPD inhibitor structurally very similar to
sulcotrione), and concluded that a tyrosine comeéinh threshold exists for the development of
ocular lesions after HPPD inhibition, and furthieattin humans even complete inhibition of HPPD
activity through administration of NTBC does nobguce tyrosine concentrations greater than this
threshold. Thus, corneal opacities and keratissiltang from administration of sulcotrione to rats
or dogs are not relevant for human risk assessment.

Table 15: Summary of other oral repeat dose toxatiidies

Method/ |Route of |Species, |[Dose levels Results Remarks Reference
Guideline | exposure, | Strain, ppm
Duration | Sex, (ma/kg bw
No/group |/d)
No Oral/diet Rat, Wistar| Sulcotrione: | Sulcotrione; NTBC+Tyr; NTBC10 : Mechanistic Kroetlinger,
Guideline |90 days HsdCpb:W | 0-225 Bw gain|; corneal opacity, keratitis,| study F.etal.
\4 NTBC: neovascularisation; blood and (2003);
10M+9M 19 2.10 urinary tyr1; liver wt 1, report no.
for satellite Tyr: hepatocellular hypertrophy (also in AT00590
groups 20000 NTBCO.2); kidney wtt
NTBC+Tyr:

0.2+20000 | Renal cortex gene expression
(mRNA): Day 1: up-regulation of
inflammatory signals, growth
signals, transcriptional activation,
HNF1 betat; downregulation of
metabolic function, energy
production. Day 4-7: up-regulation
apoptosis, regenerative processeq
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Method/ |Route of |Species, |[Dose levels Results Remarks Reference
Guideline | exposure, | Strain, ppm
Duration | Sex, (ma/kg bw
No/group |/d)
No Oral/ Rhesus (0-75-750) No relevant toxicity, no eye lesions |5 days/week Pettersen, J.
Guideline | gavage monkey, NOAEL 750 mg/kg bw/d C. (1990);
1 year control: report no.
8M+8F T-12986
low dose:
5M+5F
high dose:
8M+8F
No Oral/ Rabbit, (0-50-250- | No relevant toxicity, no eye lesions Endpoints: food| Potrepka, R.F
Guideline | gavage NzZwW 750) NOAEL 750 mg/kg bw/d consumption, | (1988);
90 days | 10M+10F bw, report no.T-
ophthalmology | 13251

5.5.5 Summary and discussion of repeated dose toxicity:

The primary finding after exposure to sulcotriosehypertyrosinaemia. The cornea, the liver and
the kidney have been identified as main target regalhe corneal lesions seen with the
administration of HPPD inhibitors in rats have beenepted as a result of increased blood tyrosine
or tyrosine metabolite concentration. Due to spesfgecific differences in tyrosine catabolic
pathways humans are less susceptible to the hypsimgemic effect of HPPD inhibitors and
therefore unlikely to develop corneal lesions. rea effects are considered not relevant for
humans. In contrast, direct effects of sulcotriane at least partially responsible for the lived an
kidney findings, consistent with the involvementloése organs in metabolism and excretion of the
compound. Accumulating tyrosine is excreted vianeirand contributes to the renal load. The
increased organ weights in males only are likelpe¢cadaptive and the hepatocellular hypertrophy
observed in the mechanistic study was describadiasr to slight. No classification for repeated
dose toxicity is required.

RAC opinion

RAC made a detailed evaluation of the repeated tlmseity of sulcotrione, given that several
members of the Committee commented that classdicamay be appropriate. Although neither the
Dossier Submitter nor those who responded to th®igeonsultation made such a proposal, it
appears that they did not take into account tHerdmige of findings from the standard repeat dose
toxicity studiesand the carcinogenicity and reproductive toxicity sagli

Sulcotrione has been tested for repeated doseitiokig the oral and dermal routes in rats, dags,
monkeys and rabbits. The cornea, the liver andkitdheey were identified as the main target organs;
some of the effects were postulated by the DosSiabmitter to be a consequence | of
hypertyrosinaemia, which occurs in rats after eypeso sulcotrione.

Effects on the Cornea

In a 90-day study in the rat, there was an incit@seidence of corneal opacities and keratitis at
doses below the guidance values for classificdtiormrepeated dose toxicity. Corneal opacity also
occurred in a 90-day study in the dog, albeit ghér doses than in rats. No eye lesions develpped
upon oral administration of sulcotrione in dosestaiy50 mg/kg bw/day in monkeys for one year
and in rabbits after a treatment of three months.
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Sulcotrione is an inhibitor of 4-hydroxyphenylpyaig dioxygenase (HPPD), a key enzyme of|the
tyrosine catabolic pathway. Inhibition of this enmy results in increased 4-hydroxyphenyl pyruvate
(the proximal tyrosine metabolite) and tyrosine ecantrations in the blood. The corneal lesipns
seen with the administration of HPPD inhibitorgats have been accepted as the result of increased
blood tyrosine or tyrosine metabolite concentrati@wing to species-specific differences |in
tyrosine catabolic pathways, the rat, and espgdia male, is extremely sensitive to these effects
whereas mice are known to be quite insensitive. difsence of corneal effects in monkeys at high
and prolonged doses of sulcotrione indicates thiat éffect would not be expected in humans at
doses relevant for classification.

Another enzyme involved in tyrosine metabolismo$me aminotransferase (TAT), accounts |for
species differences in tyrosine levels and, theeefthe sensitivity of the rat to sulcotrione. TAT

activity in humans is relatively high compared witiat of the rat, therefore humans are less
sensitive to sulcotrione-mediated increases irsiplevels.

Studies on mesotrione (a moderately strong HPPIbitoh that is structurally very similar t
sulcotrione) demonstrated that a tyrosine concgotrahreshold exists for the development| of
ocular lesions after HPPD inhibition, and furthieaittin humans even complete inhibition of HPPD
activity does not produce tyrosine concentratiaester than this threshold (European Commission
Opinion, Opinion of the Scientific Committee forats, OJ L 230, 19.8.1991, p. 1). Thus, corneal
opacities and keratitis resulting from administratof sulcotrione to rats or dogs are not consilere
relevant for humans.

Effects on the Liver and Kidney

In a 90-day study in the rat, liver and kidney vieggwere generally increased. In a two-year
carcinogenicity study in rats, kidney effects waoded at gross necropsy from 0.04 mg/kg/d. They
also occurred in pups and parents in two two-geiograeproductive toxicity studies. During the
public consultation and RAC discussions, commeeitsrred to these findings of kidney effectg in
rats and requested their clarification in relatiothe potential of sulcotrione to cause repeatesk
toxicity. In contrast to the corneal effects, wherereased tyrosine levels were the proposed cause,
direct effects of sulcotrione were likely to beleast partially responsible for the liver and the
kidney findings, consistent with the involvementloése organs in metabolism and excretion of the
substance. The observed liver effects consisteth@kased organ weight and minor to slight
hepatocellular hypertrophy; since both of these iadicative of adaptive rather than advefse
responses by the liver, they will not be considdether in deciding upon a classification.

Additional information, taken from the Draft Assesnt Report produced for the review |of
sulcotrione in accordance with Directive 91/414/EH€ovides a greater understanding of the
nature of the renal effects: cystic kidneys; kidremjargement; pelvis dilatation, calcificatign;
papillary necrosis and tubule dilatation. The rdimalings from the relevant studies are summarised
in the table below.

Table R1. Renal findings from the oral repeated das carcinogenicity and reproductive
toxicity studies

Study design Doses (mg/kg/d Severe renal Other renal effects
effects
Repeated dose toxicity studies
28 days, dietary (range- M: 0, 574, 756 None Ineedkidney weight
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finding study) 1160 from 574 mg/kg/d
Rat, Sprague Dawley, F: 0, 581, 741,
10/sex/group 1107
[Pavkov, 1986]
35 days, dietary 0, 1.4, 6.8, 253, | None None
. . 1590
Rat, Wistar-derived, 12
males/group, plus recovery
groups of 12/group
Conducted at ICI Central
Toxicology Laboratory
[Milburn, 1991]
90 days, dietary M: 0, 3.3, 21.2, | None Increased kidney weight
55.5, 128.7, from 21.2 mg/kg/d
Rats, Sprague Dawley- | 308 3 792 2
derived, 10/sex/group '
. F: 0, 3.5, 21.5,
Conducted at Richmond | 5g 7 1343
Toxicology Laboratory 364.6. 848.6
[Pavkov, 1991]
90 days, dietary 0, 225 None Increased kidney weigh
mechanistic study at 225 mg/kg/d
Rats, Wistar, 10
males/group
[Kroetlinger, 2003]
90 day, capsule 0, 40, 100, 300, | None None
800
Dogs, Beagle, 4/sex/group
Conducted at Richmond
Toxicology Laboratory
[Sauerhoff, 1989]
1 year, capsule 0, 5, 50, 300 None None
Dogs, Beagle, 4/sex/group
Conducted at Zeneca
Central Toxicology
Laboratory
[Moxon, 1993]

Carcinogenicity studies

\v2J
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24 months, dietary

Rats, Sprague Dawley-
derived, 60/sex/group

Conducted at Richmond
Toxicology Laboratory

[Pavkov, 1990]

M: 0, 2, 72,484
F: 0, 2.2, 91, 555

Increased severity
of chronic
progressive
nephrosis of males
at 484 mg/kg/d (¢
year of study only).

Increased kidney weight
in males at 72 mg/kg/d &
1-year interim sacrifice.

Gross necropsy and
histopathology: males
from 2 mg/kg/d:
increased incidence of
kidney cysts, kidney
enlargement, enlarged
renal lymph nodes (2
year of study only).

Pelvis dilatation in males

from 2 mg/kg/d.

wn

D

Mice, CD-1, 50/sex/group

Conducted at Richmond
Toxicology Laboratory

F:0,5.2, 46, 409
909

24 months, dietary M: 0, 0.04, 0.4, | None Gross necropsy only. In
0.8,2 males from

Rats, Sprague Dawley- 0.04 mg/kg/d: increased

derived, 50/sex/group F: 0, 0.05, 0.5, incidences of kidney

Conducted at Richmond 0.9.24 cysts, enlarged kidneys

Toxicology Laboratory and distended renal

pelves. No renal effects

[Potrepka, 1991] in females.

18 months, dietary M: 0, 4.2, 38, At Gross necropsy and
332, 797 797/909 mg/kg/d, | histopathology: at

increased incidencs
' and/or severity of

papillary necrosis

and calcification.

2 797/909 mg/kg/d,
increased incidences of
rough or pitted kidneys,
pelvis and tubule

Rats, Sprague Dawley-
derived, 25/sex/group

[Gilles, 1989]

PO animals for 56
days prior to
mating

[Pettersen, 1990] dilatation.
Reproductive toxicity studies
Two-generation study, 0, 0.5, 15, 340 | Adults Adults
dietary .
Administered to | None Gross necropsy and

D

Pups
None

histopathology:

PO males: pelvis
dilatation and tubular
basophilia at 340
mg/kg/d, protein filtrate
from 0.5 mg/kg/d.

P1: pelvis dilatation,
tubular basophilia,
protein filtrate from 0.5
mg/kg/d.

Pups

Gross necropsy: urinary
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tract abnormalities
(unidentified white
material, which may
have been protein filtrats
or sulcotrione; pelvis
dilatation) from

0.5 mg/kg/d at PND 4
(F2B) and at weaning
(F1B and F2B). At
340 mg/kg/d, small
kidneys in F2B and
misshapen kidneys in
F1B. Increased pup
deaths at 340 mg/kg/d.

\v

Two-generation study,
dietary

Rats, Sprague dawley-
derived, 25/sex/group

[Minor, 1990]

0, 0.06, 0.7, 17

Administered to

PO animals for 56

days prior to
mating

Adults

None

Pups
None

Adults

Gross necropsy and
histopathology:

pelvis dilatation at

17 mg/kg/d in P1 males
Nephropathy (not furthe
defined) at
histopathology in PO an
P1 males from

0.7 mg/kg/d.

Pups

Gross necropsy: urinary|
tract abnormalities
(dilated renal pelves,
convoluted and/or dilate
ureters, white material ir
the urinary tract) from
0.7 mg/kg/d at PND 4
and weaning (F1B and
F2B). At weaning, small
and/or misshapen
kidneys at 17 mg/kg/d
(F1B and F2B). No
statistically significant
increase in pup deaths.

[oN

I

Developmental study (GD
6-20)

Rat, CD, 23 females
[Gilles, 1988]

0, 10, 100, 1000

None

None
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Developmental study (GD| 0, 30, 100, 300 None None
7-19)

Rabbit, New Zealand
White, 18 females

[Minor, 1988]

In repeated dose studies of up to 90 days’ duratlws only observed effect on the kidneys was

increased weight, which was likely to be an ada&ptkiange. There were no renal changes in
that were exposed for up to one year. In the twa@aecinogenicity studies, of two years’ durati

consistent renal findings were obtained: kidneytsy®nlargement, pelvis dilatation, frgm

dogs
DN,

0.04 mg/kg/d, which, in the study that includedirerim sacrifice, occurred in the second year of

the study only. In an 18-month mouse study, sucialreffects were only seen in the high-d

pse

group (797/909 mg/kg/d). Indications of more seveféects (increased severity of chronic
progressive nephrosis, papillary necrosis and fozdtion) in rats and mice occurred only in the

high-dose groups, and in the rat study, only insiseond year.

The information obtained from the two-generatioprogluctive toxicity studies also indicated that
longer durations of exposure resulted in higheidielcces of renal effects in adults (PO compared

with P1). Renal changes were not noted in pupskteaty in the developmental toxicity studies,

but were observed by post natal day 4. At weartmgadditional finding of small and/or misshapen

kidneys was reported in a few animals. These datadiscussed further in the section
reproductive toxicity.

on

From these data, it is concluded that prolongedsuye of adults to sulcotrione is necessary for the

adverse renal effects to become apparent. The igewérthese effects was not reported in
dossier submitter's report or the Draft Assessnieaport. Subsequently, industry provided
rapporteurs with additional information on the matwf the effects observed in the two
carcinogenicity studies (Pavkov, 1990; Potrepka91)}9 In the first study, it was shown
histopathology that the severity of the cystic denvas increased in the high-dose group
mg/kg/d). The incidence of the pelvis dilatationnrales was increased from 2 mg/kg/d, but

the
the
rat
Dy
484
the

severity was not, even at the high dose (the clmaget84 mg/kg/d were mostly scored as 2,
whereas mores severe scores were obtained from @fotie control animals). Histopathology was
not performed on the kidneys of animals in the sda@t carcinogenicity study. However, the data

provided by industry indicated, although there wirereased incidences in some renal findi
from 0.04 mg/kg/d, the number of animals affecteasv@mall and only slightly greater than

ngs
he

control values. The absence of overt clinical signd indications that renal function was affegted
would seem to support the view that the effect®nled at gross necropsy and histopathology were

not severe.

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

The guidance cut-off value for a classification 8fOT-RE under CLP is 100 mg/kg/d (forn a

classification in category 2), obtained in a 90-dat/study. For a classification in category 1,

guidance value is 10 mg/kg/d. STOT-RE is assigned on the basis siilzstance demonstrating

the

evidence of significant or severe toxicity, genlgrat or below one of these guidance values. When

the guidance values are adjusted from a 90-dayy dtmane of two years’ duration, a value

12.5 mg/kg/d is obtained for STOT-RE2 and a valftié.25 mg/kg/d is obtained for STOT-REL.

‘Significant’ toxicity is taken to mean changes tthdearly indicate functional disturbance

of

or
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morphological changes that are toxicologically valg. ‘Severe’ toxicity is considered to be m
profound or serious and indicates changes thatofra considerably adverse nature with
significant impact on health.

At doses below these guidance values, sulcotriadendt result in any toxicity that could &
regarded as severe according to this definitiomaReoxicity that could be viewed as significg
(i.e., toxicologically relevant) occurred only iarcinogenicity and reproductive studies.

Comparison with criteria of repeated dose toxicity findings relevant for classification as STOT
RE

a) Morbidity or death resulting from repeated or long-term exposure

There were no treatment-related deaths or case®obund animals below the guidance value.

statistically significant increase in pup deathswued only at a dose above the guidance value.

b) Sgnificant functional changes in the central or peripheral nervous systems or other organ
systems

There were no such changes in any organ systems.

c) Any consistent and significant adverse change in clinical biochemistry, haematology or
urinalysis parameters

There were no such changes.

d) Sgnificant organ damage noted at necropsy and/or subsequently seen or confirmed at
mi Croscopic examination

At doses below the guidance value (adjusted fodissuof two years’ duration), some kidn
changes were noted at necropsy and, in some casgfgmed at histopathology. These inclugd
increased incidences of kidney cysts, kidney eelaent and pelvis dilatation from 0.04 mg/kg/d
carcinogenicity and two-generation studies. Whitstvas recognised that these effects W
observed from very low doses (below the adjustedagce cut-off value for category 1), additiof
factors were taken into account in deciding upaategory. Firstly, the nature and severity of
effects, and the absence of overt clinical toxicityglicated that the effects induced by sulcotri
were significant rather than severe. Secondlyfdbethat the severity and incidence of the effé
was generally not greatly increased in the top-dgmip compared with the low-dose gro
indicated that there was a shallow dose-response ciihirdly, a very long duration of exposu
was necessary before the effects became apparent.

€) Multi-focal or diffuse necrosis, fibrosis or granuloma formation in vital organs with regenerative
capacity

There were no such effects.

f) Morphological changes that are potentially reversible but provide clear evidence of marked
organ dysfunction (e.g. severe fatty change in the liver)

There were no morphological changes that providédeace of marked organ dysfunction.

g) Evidence of appreciable cell death (including cell degeneration and reduced cell number) in vital
organs incapable of regeneration

bre

e
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There were no such effects.

There were no generalised changes that involve@rakwrgan systems or significant/severe
changes in the general health status of the animals

After considering the above information on the ptitd of sulcotrione to cause renal toxicity, |as
evidenced by gross and histopathological changesloges below the guidance value for
classification, the overall conclusion of RAC istlsulcotrione best meets the CLP criteria for a
classification as STOT RE 2 (kidneys); H373.

Classification with R48 (DSD) is reserved for salngtes that cause serious damage to health. In
the sulcotrione carcinogenicity studies, the sewdfects occurred only at doses that were far in

excess of the adjusted threshold value (6.25 md/kay a study of two years’ duration for Xp;
R48). It is doubtful if the effects observed belthe guidance value, and in the two-generation
studies, could be regarded as serious. Howevarifisant effects occurred at doses below the cut-

off value. Accordingly, as discussed under STOT-RRAC considers that classification as Xn;
R48/22 is appropriate.

CLP: STOT RE 2 (H373): May cause damage to kidneyshrough prolonged or
repeated exposure

DSD: RA48/22: Danger of serious damage to health lpyolonged exposure

5.6 Mutagenicity

5.6.1 In vitro data

There were positive responses in two of the four&iBalmonella/microsomal assays; the positive
responses were observed with material of highatypinrstudies conducted under GLP while older,
non-GLP studies conducted with test substanceweédgurity were negative. Strain TA1535 was
consistently negative in the presence and in tiserate of S9 and TA 98 gave a positive response
under both conditions. Results for the other ssravere less congruous. Sulcotrione was mutagenic
in a mouse lymphoma cell forward mutation assaythe presence of S9. Sister chromatid
exchanges were increased in the presence of migetadctivation with no correlation to the
incidences of chromosomal aberrations in the samiéures. A cytogenetic test in human
lymphocytes was negative.

Table 16: Summary of in vitro mutagenicity

Method/ Test system | Concentra- [Results Remarks Reference

Guideline (Organism, tions tested :so S9 give information on
strain) (give range) ) cytotoxicity and other

OECD 471 S typhimurium: | 0-5000 Positive [ Positive | Reduced backgroung lawn aCallander, R.D.,
TA1535, pg/plate TA1537 | TA1538 5000 pg/plate —S9 Priestley, K.P.
TA1537, TA1538 |TA98 fold (1989); report no
TA1538, TA9S, TA98 Re"ertla“t rate 3-4fold over | o7y /p/2634
TA100 TAL00 contro

Test material purity 92.4 %

OECD 471 S typhimurium: | 0-5000 Positive | Positive | Reduced backgroung lawn aCallander, R.D.

TA1535, ug/plate TA1537 | TA1537 |[5000 pg/plate —S9 (1992); report no
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Method/ Test system | Concentra- | Results Remarks Reference
Guideline (Organism, tions tested +So S9 give information on
strain) (give range) ) cytotoxicity and other
TA1537, TA98, TA98 TA98 Revertant rate 2-8fold over | CTL/P/3739
TA100 TA100 TA100 control
E. cali:
WP2P, Test material purity 95.1 %
WP2PuvrA
Similar to S typhimurium: | 0-5000 Negative | Negative | No cytotoxicity Majeska, J.B.
OECD 471 TA1535, pg/plate . . (1984); report no
TA1537, TA9S, Test material purity 90 % T-11960
TA100
Similar to S. typhimurium: | 0-10000 Negative | Negative | No cytotoxicity Majeska, J.B.
OECD 471 TA1535, pg/plate . . (1985); report no
TA1537, TA9S, Test material purity 90 % T-11964
TA100
OECD 473 Human 0-600 pg/mL | Negative | Negative | Cytotoxicity at 600 pg/mL| Howard, C.A.
lymphocytes (1989); report no
CTL/P/2437
Similar to L5178Y mouse | 0-3000 pg/mL | Positive Negative | Cytotoxicity at 750 pg/mL | Majeska, J.B.
OECD 476 lymphoma cells (1985); report no
T-11961
(Forward
mutation)
Similar to L5178Y mouse | 0-3000 pg/mL | Positive Negative | Cytotoxicity at 1500 pg/ml. Majeska, J.B.
OECD 479 lymphoma cells (1985); report no
(SCE induction) T-11962

5.6.2 Invivo data

One mouse micronucleus study with C57BL mice (Mgck&90) gave reproducible, weak positive
findings in males only at doses above the curient Hose of 2000 mg/kg bw. The reason for the
finding is unclear, it may be due to the observadability in the mouse strain used. Two further
micronucleus studies with the CD-1 strain were tiggaThein vivo UDS test did not show any
increase in DNA repair.

Table 17: Summary of in vivo mutagenicity

Method/ Species, |Route, Sampling | Dose levelg Results Remarks | Reference
Guideline | Strain, Frequency |times mg/kg bw
Sex, of
No/group | application
OECD 474 | Mouse, Oral, 24,48, 72 | 0-3125-5000, Weak positive at 48] MPCE Mackay, J.M.
(Micronucle- | C57BL/6Jf | single dose | hours and 72 h counts highly| (1990); report no
us assay) CD-1/Alpk, variable CTL/P/2784
5M+5F between and
within
animals
OECD 474 | Mouse, Oral, 24,48, 72 | 0-3200-5000, Negative None Griffiths, K.,
(Micronucle- | CD-1 single dose | hours Mackay, J.M.
us assay) 5M+5F (1992); report no
CTL/P/3820
Similar to Mouse, Oral, 16, 24, 48 | 0-333-1000-| Negative None Majeska, M.S
OECD 474 |CD-1 single dose | hours 3000 (1986); report no
(Micronucle- | 5M+5F T-12775
us assay)
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Method/ Species, |Route, Sampling | Dose levelg Results Remarks | Reference
Guideline | Strain, Frequency |times mg/kg bw
Sex, of

No/group |application

OECD 486 |Rat, Oral, 4,12 hours| 0-1000-2000 Negative None Trueman, R.WV.
(UDS test) | Alpk:APfS | single dose (1989); report no
D CTL/P/2495
5M

5.6.3 Human data

A test for clastogenicity in vitro was performedthvihuman lymphocytes (Howard, 1989).
Sulcotrione did not produce chromosome aberrationghis assay. No other human data are
available regarding this endpoint.

5.6.4 Other relevant information

No other relevant information is available.

5.6.5 Summary and discussion of mutagenicity

Inconsistent results were obtained from the genoityx studies conducted with sulcotrione.
Positivein vitro tests results were found in two out of four Amestdea mouse lymphoma assay
and a Sister Chromatid Exchange assay. One out@din vivo micronucleus tests gave a positive
result which is probably spurious. The lack of tegbstance-induced repair processes in highly
exposed liver tissue of rats argues against aogasic and mutagenic potential of sulcotrione
vivo. Taking into account that no evidence for carcerogity had been found in long term studies
and that the exposure of liver tissue is much highan that of blood and bone marrow it is
concluded that sulcotrione had no genotoxic pakimivivo. Classification for genotoxicity is not
required.

RAC opinion

No further data or comments relating to the mutagiggmof sulcotrione were received during the
public consultation or the RAC discussions.

Sulcotrione gave inconsistent results in the paglagenotoxicity studies conducted. In the in
vitro studies, positive responses were seen inofitbe four Ames Salmonella/microsomal assays,
both with and without exogenous metabolic activatié\ positive result for gene mutations was
also observed in mouse lymphoma cells (in the psef S9 only). In contrast, a test for
chromosome aberrations in human lymphocyte cultwaesnegative. From these in vitro studies,
there are concerns about the potential genotoxidigulcotrione; therefore, a careful scrutiny tod
in vivo data was made. In the in vivo studies, one mousenmucleus study (C57BL mice)
appeared to give reproducible, weak positive figdim males. However, the frequencies of
micronuclei observed in this study were highly ahle between animals and within animal
replicates and accordingly the validity of the pi@siresult is questionable. Significantly, two
further micronucleus studies with the CD-1 straegravnegative. In addition, a UDS-test using r3
liver tissue was also negative.

—
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RAC judged overall that the weight and strengthtled available negativen vivo data were
sufficient to conclude that no classification forutagenicity was justified; a robust case [for
classification cannot be made given the clearlyatieg findings. RAC therefore agrees with the
Dossier Submitter that the available data do nppsett classification for mutagenicity.

5.7 Carcinogenicity

5.7.1 Carcinogenicity: oral

Long term toxicity was examined in a two-year studyats and an 18-month study in mice. A
supplementary study was conducted to determine hehethe corneal opacities and keratitis
observed in the rat were due to housing condit@r® sulcotrione administration. Rats developed
increased incidences of corneal opacities andikeras well as liver and kidney toxicity (incredse
liver weight, liver and kidney histopathology). e supplementary study, the lowest dose level of
0.04 mg/kg bw/day still resulted in an increasedidance of kidney findings in males
(enlargement, cystic changes and pelvis dilationijenocular findings were evident only from the
next higher dose level of 0.4 mg/kg bw/day. Althbugdney changes are common to ageing rats
the increase in all sulcotrione exposed groupscatds that the long term NOAEL for the rat is
below 0.04 mg/kg bw/day. In the mouse, no corngmlcties were observed at any dose; the
NOAEL was 5.2 mg/kg bw/day based on increased livaght at the next higher dose of 46 mg/kg
bw/day; further dose increases 409 mg/kg bw/day) reduced survival in females dhds
exceeded the tolerated dose. No evidence of tregtralated oncogenicity was found in either rats
or mice.
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Table 18: Summary of oral carcinogenicity

necrosis and
tubule
dilation
(M+F),
papillary
calcification
and pelvis

dilation (F)

Method/ | Route of |Species, |Dose leveld Results NO(A)EL |LO(A)EL |Remarks |Reference
Guideline | exposure, | Strain, ppm Main ppm ppm
Route of | duration Sex, (mg/kg effects/ (mg/kg (mg/kg
exposure No/group | bw/d) Target bw/d) bw/d)
organs/
Tumors
OECD 453 | Oral/diet Rat, 0-50-1900- |=50 ppm: <50 50 None Pavkov,
24 months | Crl:CD 12000 corneal (M: < 2: M: 2; K.L., Taylor,
(SD)BR (M: 0-2-72- | opacity, F:<22) F: 2.2) D.O.N
60M + 60F |484; F: 0- keratitis (1990);
2.2-91-555) [ (M+F); liver report no. T-
wt 1 (M); 12900C
bile duct
hyperplasia
(M+F)
12000
ppm:
cystic
kidneys
(M)
OECD 453 | Oral/diet Rat, 0-1-10-20- |=1 ppm: M: <1 M: 1 Reduced Potrepka, R.
with 24 months | Crl:CD 50 kidney (< 0.04) (0.04) number of | F., Turnier,
deviations (SD)BR (M: 0-0.04- enlarge- tis;uthesd J.C. (1991¥
50M + 50F |0.4-0.8-2; F: weighed; report no. T-
0-0.05-0.5- meel\':itécySts’ histopatho- | 13242
0.9-2.4) p_ . logy only for
dilation eyes and
(M) Harderian
>10 ppm: glands
corneal
inflammat-
ion and
vascularisat-
ion (M)
OECD 451 | Oral/idiet |Mouse, 0-40-350- | =350 ppm: | M: 3000 M: 7000 None Pettersen,
18 months | Crl:CD- 3000-7000 | liver wt t (332) (797) J.C., Turnier
1(ICR) BR | (M: 0-4.2- [ (F): . . J.C. (1990);
50M + 50F | 38-332-797; | mammary F:40 F: 350 report no. T-
F: 0-5.2-46- | gland (5.2) (46) 12904
409-909) | hyperplasia
(F)
> 3000 ppm:
survival |
(F)
7000 ppm:
liver: single
cell necrosis
kidney:
papillary
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5.7.2 Carcinogenicity: inhalation

No data are available.

5.7.3 Carcinogenicity: dermal

No data are available.

5.7.4 Carcinogenicity: human data

No data are available.

5.7.5 Other relevant information

No other relevant information is available.

5.7.6 Summary and discussion of carcinogenicity

No carcinogenic potential of sulcotrione was obedrand classification for carcinogenicity is not

required.

RAC opinion

A comment received during the public consultatiaghhghted the occurrence of mammg
adenocarcinomas from 3000 ppm (409 mg/kg/d) in femaice, as reported in the Drd
Assessment Report (DAR) produced for the revievsutotrione in accordance with Directi
91/414/EEC, that may be relevant for classification

The relevant data from the three carcinogeniciigists that were presented in the DAR are give
the table below.

Table R2: Summary of oral carcinogenicity

Method Dose levels Observations and remarks
(effects of major toxicological significance)
Oral/diet 0, 50, 1900, | Sulcotrione did not affect survival of either matefemales. The only treatment-
12 000 ppm | related clinical signs were those associated withe&al lesions.
24 months
Rat Equivalent By the end of the study, total body weight gain weduced compared with the
y to: controls by up to 16 % in males and up to 10.5 %&inales. Food consumption
Crl.CD was unaffected
(SD)BR Males: 0, 2, ’
60M + 60F | 72, 484 There were no effects on the organ weights of femat either one year or two
OECD 453 mg/kg/d years. In males, liver and kidney weights wereeased.
Females: 0, | Haematological and clinical chemistry parametersewmaffected by treatment.
Pavkov,
2.2,91, 555 . - . .
K.L., Taylor, ma/ka/d Apart from corneal lesions, findings at the two4ysacrifice were largely limited
D.O.N g’kg to the renal system: increased incidence of kidnsys, kidney enlargement,
(1990); enlarged renal lymph nodes in males of all doseggpand increased incidence
report no. T- pelvis dilatation in all dose groups. An increaseserity of chronic progressive
12900C nephrosis during the second year of the study, lwhigs statistically significant al
12 000 ppm, suggested a treatment-related effeclidethe similar pattern of

[
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cystic kidney change.

Additional findings were focal stomach discolousatit 12 000 ppm and an
increase in bile duct hyperplasia (males at 501#h@800 ppm; females of all dose

groups).

Oral/diet 0, 1, 10, 20, | Reduced number of tissues weighed; histopathologyyfor eyes and Harderian
24 months 50 ppm glands.
Rat Eequivalent | Survival was not affected by sulcotrione adminisbra
Crl:CD to: Non-tumour findings
(SD)BR Males: 0, Food consumption was largely unaffected, but bodigit gain was reduced from
50M + 50F | 0.04,0.4,0.8 . . . .
2 mg/kg/d 20 ppm. Mean liver weight was increased in mals aa50 ppm.
O.E CD 453 ) At gross necropsy, male rats of all dose groupsvsdddncreased incidences of
with Females: 0, . . . . .
L kidney cysts, enlarged kidneys and distended mgelaks. Focal discolourations of
deviations 0.05, 0.5, 0.9 ’
2.4 mglkg/d the stom.ach. were opserved in males at 20 and SQ lopmales, corneal
Potrepka, R. | ™ vascularisation and inflammation were noted aopiathology.
F., Turnier, Tumour findings
J.C. (1991); 9
report no. T- Only limited histopathology was performed. In thesties investigated, there were
13242 no tumour-related findings.
Oral/diet 0, 40, 350, There were no treatment-related clinical signs ate® or females at any dose.
18 months 3000, 7000 | Survival of males was unaffected by treatment thatsurvival of females in the
. 3000 and 7000 ppm groups was reduced between B€edsd 65.
Equivalent
Mouse, to: Non-tumour findings
Crl:CD-
1(ICR) BR Males: 0, 4.2,| There were no consistent effects on food consumpbecreases in the body
50M + 50F 38, 332, 797 | weight of male mice in the 7000 ppm group reachethgnitude of 13-19% on
mg/kg/d occasion, although the changes were not consistentghout the study. There
OECD 451 | toales: 0. | Was not a dose-response relationship in the chandemale body weight.
Pettersen, 5.2, 46, 409, | No treatment-related ocular effects occurred dutiegstudy. There were no
J.C., Turnier,| 909 mg/kg/d | treatment-related changes in the haematology paeasne
J.C. (t1990_)r; Organ weights of males were unaffected by treatniéme absolute and relative
rl%%%r 4 no. 1- liver weights of females were increased at 300di(res increase of 28%) and

7000 (relative increase of 128.5%) ppm, and alighisy increased at 350 ppm
(relative increase of 16%).

At gross necropsy, there were no treatment-relabbsgrvations in males. In
females, the incidence of rough or pitted kidnegs mcreased at 7000 ppm. On
histopathology, there was an increased incidendedofidual hepatic cell necrosi
in males and females at 7000 ppm. In the kidneydirfgs at 7000 ppm included
an increased incidence and/or severity of papilfegrosis and tubule dilation in
males, and of papillary calcification and necroais] pelvis and tubule dilation in
females. There was a slight increase in the incdexfi mammary gland
hyperplasia in the females, scored as very slgbtight: 2/46, 2/45, 9/46, 11/47,
11/46 at 0, 40, 350, 3000 and 7000 ppm.

Tumour findings

()

There was a slight increase in the incidence ohary malignant mammary
tumours in females at 3000 and 7000 ppm, none @fhwlias statistically
significant, as indicated below:

Sulcotrione (ppm) | Tumour incidence| Day of death Dignosis

0 0/46 (0%) - -

40 1/45 (2.2%) TS Adenocarcinoma
350 0/46 (0%) - -
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435 Adenocarcinoma
3000 3/47 (6.4%) TS Adenocarcinoma|
TS Adenocarcinoma
TS Carcinosarcoma
7000 3/46 (6.5%) TS Adenocarcinoma|
481 Adenocarcinoma

The historical control range from 6 studies wast0%%.
There were no mammary tumours in male mice.

There were no other tumour findings.

In the 18-month study by Pettersen and Turnier @L9%he incidences of mamm

ry

adenocarcinomas in female mice were: 0%, 2.2%, @98p, 6.5% at 0, 40, 350, 3000, 7000 ppm,
respectively; none of the increased incidences staisstically significant. The historical control
range for this tumour type in mice was 0 to 2%. Tumaours were seen only late in the study, |the

majority of them occurring in terminal-kill animal§here were no tumours in the mammary gl
of male mice. Clinical signs of toxicity were nobtad in any dose group, and there were
consistent changes in the body weights of femaleemit necropsy, absolute and relative i
weights were statistically significantly increasademales at 3000 and 7000 ppm. Non-neopla
findings in females, which occurred with an incezhsncidence only in the 7000 ppm gro
included rough/pitted kidneys, hepatic cell ne@sid renal pelvis and tubule dilation. Surviva
male mice was unaffected by sulcotrione. The sahvi¥ female mice during the study is shown
the figure below (copied from the DAR).

Figure 1. Percent survival in female mice over 78 @eks of sulcotrione administration
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Because of the reduced survival of female micéaén3000 and 7000 ppm groups, it was concly
in the DAR that the maximal tolerated dose (MTD}swaceeded at both of these doses.

RAC has considered the information provided in @leH report together with the addition
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information included above. A classification forcaogenicity in Category 1A (based on hum

an
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evidence) is clearly not appropriate. Consideratithrat lead to the conclusion that Category 1
also not appropriate are the non-genotoxic natfitbeosubstance; an increased tumour incidence
only in one tissue, in one sex of one species;thadate stage of the study at which the tumours
were observed, indicating that the tumour lateneg wot reduced. It therefore remains to decide
between Category 2 and no classification.

A key issue pertinent to the interpretation of thmour findings in mice was the general toxigity
observed at the higher two dose levels. In itsssssent, the Dossier Submitter considered that poth
3000 and 7000 ppm were above the MTD in female nbesed on the reduced survival of bpth
these groups (survival of both groups was redugedtbeast 33% compared with the controls at
week 65). In contrast, the submitter of the commesteived during the public consultatipn
questioned this view, stating that, because thealrof the 3000 ppm group was similar to the
controls at the end of the study and the body weigis unaffected, this dose was not above| the
MTD. As is clear from the graph above, death ratigbe top two dose groups increased drastigally
between approximately weeks 50 to 65. In contiasinales, survival was not affected and there
were no signs of toxicity. On reflection, therefoRAC is of the opinion that 3000 and 7000 ppm
were probably excessive doses in female mice, aral@nsequence the relevance of any tumours
at these doses should be interpreted with caufidditional factors were that the increased tumour
incidences were low and without statistical sigrafice, were just outside the historical control
range, and they were sex- and species-specifigjroeg only in toxicologically compromised
animals. Overall, therefore, RAC agrees with thesdder Submitter that the available informatjon
does not support a classification of sulcotrionecrcinogenicity

5.8 Toxicity for reproduction

5.8.1 Effects on fertility

As in other rat studies, the adults (mainly theespin the 2-generation studies showed effects on
cornea, kidney and liver. The overall NOAEL for gatal toxicity was 0.06 mg/kg bw/day based on
increased liver and kidney weights, renal pelvigtin and nephropathy observed at 0.6 mg/kg
bw/day. No adverse effect on reproductive pararseteas observed, therefore the NOAEL for
reproductive effects was the highest dose teste846f mg/kg bw/day. Based on increased pup
mortality, decreased body weight gain, delay in eyening and urinary tract abnormalities
apparent at 14 mg/kg bw/day, the NOAEL for offsgriwas 0.6 mg/kg bw/day. Small or
misshaped kidneys were noted in a few offspringosgd to sulcotrione at a dose of 14 mg/kg
bw/day (225 ppm) or higher.
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Table 19: Summary of effects on fertility

Method/
Guideline

Route of
exposure

Species,
Strain,
Sex,
No/group

Dose
levels

ppm

Critical
effect
Parental,
Offspring
(F1, F2)

NO(A)EL
Parental
toxicity

ppm (mg/kg
bw/d)

NO(A)EL
reproductive
toxicity

ppm (mg/kg
bw/d)

NO(A)EL
offspring
toxicity
ppm
(mg/kg
bw/d)

Reference

Similar to
OECD 416

Oral/diet

Rat,
Crl:CD
(SD)BR
VAF/Plus,
25M + 25F

0-10-
225-
5000

P:

corneal
opacity,
vasculari-
sation,
keratitis
(M); liver
wt 1, hepa-
tocellular
vacuolation
kidney wt?

F1, F2:
mortality 1;
bw gain!,
eye
opening
delayed,;
corneal
opacity;
renal pelvis
dilation
(M),
protein
filtrate (M),
kidney
abnormal-
ities

<10
(M: <0.5;
F:<0.7)

5000
(340)

10
(0.6)

Gilles, P.A.,
Minor, J.L.,
Taylor, D.O.N.
(1989);

report no. T-
12962

OECD 416

Oral/diet

Rat,
Crl:CD
(SD)BR
VAF/Plus
25M + 25F

P:

bw gain!;
corneal
opacity;
liver wt 1;
kidney wt
1, nephro-
pathy

F1, F2:
mortality 1;
bw gain!,
eye
opening
delayed,;
corneal
opacity;
renal pelvis
dilation,
kidney
abnormal-
ities

M: 1
(0.06)
F: 10
(0.7)

225
(M: 16; F: 18)

10
©.7)

Minor, J.L.,
Morrissey, R.L.
(2990);

report no. T-
13219

5.8.2 Developmental toxicity

Sulcotrione was not teratogenic in rats and, sjpadliy, did not induce kidney malformations when
administered to pregnant females, indicating thetal pelvis dilation and other urinary tract
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abnormalities develop (or are induced) postnatallfthe rat. Maternal toxicity was limited to
decreased body weight and food consumption, aneased liver weight at the highest dose of
1000 mg/kg bw/day. In the foetuses, the high desduycred a slight decrease in foetal weight and a
slight increase in incomplete sternal ossificatibhus, both the maternal and the foetal NOAEL
was 100 mg/kg bw/day. In rabbits, a decreased matéood consumption and body weight loss
were observed during early pregnancy at 300 mgiddoy, resulting in a maternal NOAEL of 100
mg/kg bw/day. No adverse effect was observed ifdetuses and the NOAEL for developmental
toxicity was the highest dose tested (300 mg/kglawy.

Table 20: Summary for developmental toxicity

Method/ |Route of | Species, |Dose | Critical NO(A)EL NO(A)EL Remarks | Reference
Guideline | exposure, | Strain, levels |effects Maternal Teratogenicity
Duration | No/group | mg/kg | 1) dams | toxicity Embryotoxicity
bw 2) fetuses | mg/kg bw/d | mg/kg bw/d
OECD 414 | Oral, Rat, 0-10- |1) Food:; | 100 100 Vehicle: | Gilles, P.A.
pregnancy | Crl:CD(SD | 100- liver wt 1 corn ol (1988); report
day 6-20 [)BR 1000 no. T-12976
VAF/Plus 2)Bw;
23F sternum
ossification
I
OECD 414 | Oral, Rabbit, 0-30- 1) Food:; |100 300 Vehicle: | Minor, J.L.
pregnancy | Hrp: 100- bw loss water (1988); report
day 7-19 | (NZW)SPF| 300 (initial) no. T-12959
18F
2) -

5.8.3 Human data

No data are available.

5.8.4 Other relevant information

Based on the urinary tract abnormalities observedat offspring at weaning and as adults, the
EFSA Scientific Report (2008) 150, Conclusions be Peer Review of Sulcotrione, proposed
classification a¥Xn; R63 “Possible risk of harm to the unborn child”.

5.8.5 Summary and discussion of reproductive toxicity

Sulcotrione was not teratogenic and did not affeptoduction. Postnatal viability and development
were influenced only at doses that also inducedrotgxicity in the parents. Renal pelvis dilation
was not apparent at birth but became a frequedinignin high dose pups from postnatal day 4 to
adult age. This abnormality can be induced prelyatath other substances and is then indicative
either of retarded development (usually associatgd lower foetal weight) or of a functional
impairment in the urinary tract which leads to n¢i@n of urine, dilation of ureters and distension
of the developing kidney pelvis due to the increaspressure. However, with sulcotrione no such
effects occurred in the prenatal toxicity studyretteough the highest dose administered to the rats
dams was 3 times the dose achieved in the two-gBoerstudy. Similarly, small or misshaped
kidneys were found in a few high dose offspringhie two-generation studies after the lactation
period but not in the developmental toxicity stwdyere evaluation of foetuses is performed at term
of pregnancy. This suggests that the urinary tadctormalities seen in the offspring in the two-
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generation studies were of postnatal origin and an@bnsequence of exposure in utero. As no
specific impairments of fertility and embryo-foetivelopment have been observed a classification

for fertility effects or developmental toxicity it proposed.

Effects on or via lactation

This end-point was not addressed by the Dossier Submitter. See the considerations and conclusions of
RAC below

RAC opinion
Reproductive Toxicity

Fertility

Sulcotrione did not demonstrate any adverse eftacttertility in two two-generation studies in rats

The Dossier Submitter did not propose a classitiodor fertility effects.

No information opposing this evaluation was receidering the public consultation or RAC
discussions. It was therefore confirmed by RACtoaupport a classification for fertility effects.

Developmental toxicity

The possibility of the kidney effects seen posthwatin pups in the two-generation studies bein
consequence dh utero exposure was raised during the public consultadiod discussed by RAC
During these discussions, further information od an assessment of the increases in pup deg
some sulcotrione-treated groups was also requested.

The renal findings and information on pup deaththetwo-generation studies are summarised ir
tables below (information taken by the Rapporteamfthe Draft Assessment Report produced for
review of sulcotrione in accordance with Direct8/=414/EEC).

Table R3. Renal findings in the first two-generatio study in rats (dietary exposure)

PO (males) P1 (males)

approx mg/kg/d 0 0.5 15 340 0 0.5 15 340
gross necropsy:
kidney, pelvis dilated 4% 0% 4% 8% 4% 32%* 64%* 44%*
histopathology:
protein filtrate 20% 64%* 68%* 60%* 40% 72%* 88%* 80%*
tubular basophilia 64% 60%* 64% 80% 60% 88% 88%* 92%*
pelvis dilatation 0% 0% 0% 4% 4% 28* 64%* 48%*

F1B (males & females) F2B (males & females)
pups day 4:
urinary tract abnormalities | 11% 11% 20% 8% 10% 23% 23% 33%

«Q
Q
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dilated kidney pelvis 2% 0% 9% 3% 3% 7% 14% 27%
pups at weaning:
urinary tract abnormalities 6% 11% 17% 18% 11% 24% 30% 19%
dilated kidney pelvis 6% 11% 17% 16% 6% 11% 25% 12%
kidney misshaped 0% 0% 0% 4%" 0% 0% 0% 0%
small kidneys 0% 0% 4% 0% 0% 0% 0% 8%

* = statistically significant: = finding also occurred in two P1 parerts. finding occurred in one P1 parent.

Table R4. Renal findings in the second two-generatn study in rats (dietary exposure)

PO (males) P1 (males)
approx mg/kg/d 0 0.06 0.7 17 0 0.06 0.7 17
dross necropsy:
kidney, pelvis dilated 8% 0% 12% 4% 0% 4% 8% 40%*
histopathology:
nephropathy as a 24% 20% 60% 48% 24% 12% 72% 64%
summation of several
histopathology findings (as
reported in the DAR)
F1B (males & females) F2B (males & females)

pups day 4:
urinary tract abnormalities 12% 24% 18% 38% 19% 35% 27% 48%
dilated kidney pelvis 9% 15% 10% 23% 12% 15% 17% 30%
pups at weaning:
urinary tract abnormalities 6% 8% 11% 31% 11% 12% 14% 24%
dilated kidney pelvis 4% 7% 12% 30% 6% 10% 12% 15%
kidney misshaped 0% 4% 0% 8% 0% 0% 0% 4%
small kidneys 0% 0% 0% 12% 0% 0% 0% 12%

* = statistically significant

Table R5. Pup mortality — first two-generation study in rats

F1A F1B

mg/kg/d 0 0.5 15 340 0 0.5 15 340
Litters with pup mortality > 1 (PND 0-21) 1 2 9* 5* 1 2 0 7*
Pre-weaning losses - - - - 9% 9% 29 17
Pup wt PND O NC NC NC NC NC NC
Pup wt PND 21 -4% -5% -12%y -5% -T% -21%
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Total maternal total food intake durirfg NC NC -13% NC NC -10%

lactation
F2A F2B

Litters with pup mortality > 1 (PND 0-21 1 6 10% 0 0 5* 7*

Pre-weaning losses - - - 3% 5% 13% 149

Pup wt PND 0 NC NC NC NC NC NC

Pup wt PND 21 NC | -10%% -13% NC| -11%F -219%*
Total maternal food intake during NC NC -12%* NC NC -13%*

lactation
* = statistically significant. NC = no change frarontrols
Table R6. Pup mortality — second two-generation sty in rats

F1

mg/kg/d 0 0.06 0.7 17

Litters with pup mortality > 1 (PND 0-21) 1 1 3 7

Pre-weaning losses 5% 3% 5% 13%

Pup wt PND 0 NC NC NC

Pup wt PND 21 NC NC -6%

Maternal food intake pregnancy NC NC -9%*

Maternal terminal body weight NC -5% -9%*

F2

Litters with pup mortality > 1 (PND 0-21) 4 2 1 4

Pre-weaning losses 9% 5% 3% 13%

Pup wt PND 0 NC NC NC

Pup wt PND 21 NC NC -6%*

Maternal food intake pregnancy NC NC -7%*

Maternal terminal body weight NC NC -3%
* = statistically significant. NC = no change frarantrols

In both of the two-generation studies, abnormalitéthe urinary tract were increased in the P1tadu
males relative to the controls (there were no stadilly significant differences in any of the fdma
dose groups), but were generally less appareheif®0 parental animals. This was particularly tnue
the case of the gross necropsy findings (pelvistation). The increased incidence of histopathology
findings in the PO animals treated with sulcotri@malld not have been the result of developmental
toxicity. The increased incidence of kidney effeatshe P1 compared with the PO animals was likely
to be a consequence of the longer overall expostitee P1 animals to sulcotrione (i.&n, utero,
through lactation, into adulthood) compared wite #0 (where dosing started in adulthood); this is
consistent with the findings of repeated dose s&jdin which adverse renal effects only became
apparent after a long duration of exposure.
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Similar urinary tract findings were observed in &id F2 pups examined at post natal day (PND) 4
and at weaning. During the EFSA review of sulcaoteion accordance with Directive 91/414/EE
was noted that hepatocyte nuclear factor 1 betaF@IN a transcription factor associated

resulted in the up-regulation of HNE1Although it could be concluded that the kidneyeets
observed in pups exposed utero were thus a developmental effect, a confoundinigitps that

tubular basophilia were reported, indicating tiat observed effects were more likely to be thelr
of direct toxicity rather than a specific developmag effect.

The significance of the renal findings is diffictdt interpret. As discussed in the section on
dose toxicity, there is insufficient informationjtadge their severity. Besides, the results in pupee
far from consistent, with, often, discrepanciesssstin the generations within a study and the absence
of dose-response relationships. Background levfelseofindings were sometimes rather high, with{ no
information on the variation within groups. Furtimare, one would expect the incidence and severity
of any toxicity to be higher in the first study, which doses of up to 340 mg/kg/d were administered
than in the second, in which the maximum dose wéy b7 mg/kg/d (the same strain of rat was used
in each study); this was not the case. The inciel@fismall and misshapen kidneys in the first study
was inconsistent between the F1 and the F2 geossatand, additionally, there was not always a
clear dose-response relationship in either studys Tinding of small/misshapen kidneys was nhot
clearly defined and could be a subjective obsaymaino further information was available to RAC| to
enable a judgement of the severity or otherwis¢hese effects, and so their relevance is unclear.
Overall, therefore, the uncertainties that surroth renal data from the two-generation studieg are
considerable.

It was clear thain utero exposure to sulcotrione had no effect on the nusbglive litters, live litter|
size or pup weight at birth. Pup deaths were irsgdaluring lactation in four cohorts (with statati
significance in three of these cohorts) of thet fingo-generation study and in both generationshef t
second two-generation study. However, it was reiseghthat the number of deaths even at|the
highest tested dose was not high (isolated incieeracross litters) and that the dose-response was
shallow; this observation was consistent with #h&ults from the repeated dose studies. The cause of
the increased pup deaths in these studies was atetnined. Information on the time of their
occurrence during the lactation period was notlalbe in the dossier submitter’s report nor in the
draft assessment report, but was subsequently dedvio the rapporteurs by industry. This
information indicated that, generally, most of theaths occurred between post-natal days 0 and 4.
These deaths early in the post-natal period ineit#éihat a classification for developmental toxigity
rather than lactation was appropriate.

RAC concluded that, because of the uncertaintyosading the early pup deaths, a classification| for
developmental toxicity in category 2 (Repr Cat BI361d) was appropriate. (Repr Cat 3; R63 under
DSD).

CLP: Repr. 2; H361d: Suspected of damaging the unlvo child
DSD: Repr. Cat. 3; R63: Possible risk of harm to th unborn child
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RAC opinion
Effects on or via lactation

The possibility of the kidney effects seen postahgtin pups in the two-generation studies being a
consequence of exposure via the milk was not dészlisn the original Dossier Submittef’s
classification rationale, but was raised during fheblic consultation. In response, the Dossier
Submitter argued that the observations in the dffgg’ kidneys were related to increased tyrosine
concentrations in the milk, as a result of hypes$ymaemia in the dams, and so were not relevant to
humans, since the development of plasma tyrosweldeabove the threshold for (ocular) toxicity is

not likely after human exposure to HPPDase-inmugitherbicides.

A classification for effects on or via lactation sudiscussed further by RAC. The effects on the pups
kidneys were consistent with the findings in repdatlose toxicity studies and appeared to indicate
that sulcotrione was causing direct toxicity rattiem a specific developmental effect. The absence
kidney effects and malformations in foetuses anter developmental studies, in doses that resulted
in maternal toxicity, supported this conclusionnc® the observed effects developed during|the
lactation period, it is possible that direct toggabccurred via lactation. The adverse effects viiese
recorded on PND 4, and so direct dietary exposyiiedestion of the dams’ food (which occurs from
about post-natal day 14) could be excluded. Nostéthding, opportunistic intake from the dosed
food may have contributed to the effects seen ainving. There appeared to be no evidence that the
kidney findings were related to tyrosine conceitdrat, as postulated by the Dossier Submitter, |and
the repeated-dose section (section 5.6.5) includedossier Submitter’'s conclusion that the renal
effects were at least partially the result of direaxicity and/or excretion of the test substarce.
Therefore, the argument that the observed effeets wot relevant to humans was not accepted.

However, as indicated in the above section on dgveéntal toxicity, further evaluation of the renpal
effects in pups has led to doubt over their sigaifice. In particular, there were inconsistencigiimw
and between studies, and the far higher doses gawia the first study compared with the second
did not result in higher incidences or increasedesty of the findings. Overall, therefore, the
relevance of these effects is unclear.

Additional information on the pup deaths obsenrethie two-generation studies, provided by industry
during the RAC discussions, indicated that theyntyabccurred early in the post-natal period

(between days 0 and 4). RAC therefore considerexhlikely that the deaths were the result off an
adverse effect on or via lactation but were mdtelyi to have been a developmental toxicity effect.
Furthermore, the very low log P of sulcotrione aaded that it was improbable that the substance
would be present in milk in sufficient quantiti@sdause direct toxicity to the pups.

RAC is therefore of the opinion that the evidenoesinot support a classification for adverse effect
on or via lactation.
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5.9 Other effects

5.10 Neurotoxicity

In the 90-day dog study, neurological signs of ¢iixiwere seen in parallel with systemic toxicity
at 300 and 800 mg/kg bw/day, but these signs wetaaproducible in the 1-year dog study. No
specific neurotoxicity studies were required.

RAC opinion

No further classification is justified.

5.11  Derivation of DNEL(S) or other quantitative or qualitative measure for dose response

Not relevant for this type of dossier.
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

6.1 Explosivity

Sulcotrione (technical) is not explosive in thessenf EEC method Al4.

6.2 Flammability
Sulcotrione (technical) not highly flammable in sense of EEC method A10.

6.3 Oxidising potential

Sulcotrione (technical) has no oxidising properirethe sense of EEC method Al7.

RAC assessment

No comments were received in relation to these einthp and RAC agreed fully with the
conclusions presented by the Dossier Submitterclassification was required for explosivity,
flammability or oxidising potential.

7 ENVIRONMENTAL HAZARD ASSESSMENT

The environmental fate properties assessment footsione is based on tHeraft Assessment Report
and Proposed Decision of Germany prepared in theegbof the inclusion of sulcotrione in Annex
| of Council Directive 91/414/EEC (DAR July 2006~nal addendum June 2008, RMS Germany)

7.1 Aquatic compartment (including sediment)

7.1.1 Toxicity test results

7.1.1.1 Fish

Short-term toxicity to fish

The acute toxicity of sulcotrione and its major atetlite CMBA to fish is summarised in Table 21.

Table 21: Acute toxicity of sulcotrione and its wrajnetabolite CMBA to fish

Guideline/ | Species Exposure Results Reference
Test :
method Design | Duration | Endpoint | Value

(h) (mg/L)
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Parent sulcotrione

OECD 203 | Oncorhynchus | static 96 LGy 227 m.m? Tapp, J.F. et al.
mykiss (1989), Document
No: BL/B/3560;
Test item: ICIA 0051 techn.; specification: Batah §264; Purity: 96 % WAT 94-00904
Test conditions: pH-range: 3.8 — 8.2; Temp.-raide4 — 14.7°C
OECD 203 | Cyprinus static 96 LGy 240 m.m? Tapp, J.F. et al.
carpio (1989), Document
No: BL/B/3575;
Test item: ICIA 0051 techn.; specification: Batah §264; Purity: 96 % WAT 94-00903

Test conditions: pH-range: 3.8 — 7.8; Temp.-rage3 — 22.7°C

Metabolite CMBA

OECD 203 | Oncorhynchus | static 96 LGo > 180m.m>Y Brown, D. (1991),
mykiss Document No:
BL4116/B;WAT
Test item: CMSBA,; reference WRC/11498-27-24; co@88; Purity: not stated 2004-1080

Test conditions: pH-range: 7.8 — 8.0; Temp.-radge:1°C

)m.m. ... mean measured concentration

Long-term toxicity to fish

The long term toxicity of sulcotrione and its majoetabolite CMBA to fish is summarised in
Table 22.

Table 22: Long-term toxicity of sulcotrione andmtsjor metabolite CMBA to fish

Guideline/ | Species Exposure Results Reference
Test
method Design | Duration | Endpoint | Value

(d) (mg/L)

Parent sulcotrione

OECD 204 | Oncorhynchus | semi 28 NOEC 3.2 nom Sankey, S.A. etal.
mykiss static (1994), Document

No: BL5290/B,
WAT 95-00544

Test item: ICIA 0051 techn.; specification: Batah R21; Purity: 95.2 %
Test conditions: pH-range: 6.7 — 7.6; Temp.-raridge3 — 15.6°C

Metabolite CMBA

OECD 204 | Oncorhynchus | S€émi 28 NOEC > 120nom Kent, S.J. (1995),
mykiss static Document No:
BL5470/B; WAT
Test item: CMSBA,; reference Y06913/004; Batch r&7a8; Purity: 97.8 % 2004-1081

Test conditions: pH-range: 4.7 — 7.6; Temp.-raidged — 15.3°C
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7.1.1.2 Aguatic invertebrates

Short-term toxicity to aquatic invertebrates

The acute toxicity of sulcotrione and its major afetlite CMBA to invertebrates is summarised in

Table 23.

Table 23: Short-term toxicity of sulcotrione anslihajor metabolite CMBA to invertebrates

[

Test item: CMSBA,; reference Y06913/004; Batch r@&708; Purity: 97.8 %
Test conditions: pH-range: 4.7 — 7.6; Temp.-raiged — 15.3°C

Guideline/ | Species Exposure Results Reference

Test

method Design | Duration | Endpoint | Value

(h) (mg/L)

Parent sulcotrione

OECD 202,| Daphnia static 48 EG > 848 m.m? Farrelly, E. et al

part 1 magna (1992), Documen
No: RJ1166B, WAT
94-00900

Test item: ICIA 0051 techn.; specification: Batah R21; Purity: 94.0 %

Test conditions: pH-range: 5.6 — 8.1; Temp.-radge5 — 19.9°C

Metabolite CMBA

OECD 202,| Daphnia static 48 EGo 233 m.m?” Brown, D. (1991),

part 1 magna Document No:

BL4117/B; WAT
2004-1084

)m.m. ... mean measured concentration

Long-term toxicity to aquatic invertebrates

The long-term toxicity of sulcotrione and its majometabolite CMBA to invertebrates is

summarized in Table 24.

Table 24: Long-term toxicity of sulcotrione andmsjor metabolite CMBA to invertebrates

Guideline/ | Species Exposure Results Reference
Test
method Design | Duration | Endpoint | Value

(d) (mg/L)
Parent sulcotrione
OECD 202,| Daphnia Static 21 NOEC 75 nom Dorgerloh, M.
part 2| magna renewal (2001), Document
(1984); No: DOM 21048,
OECD 211 WAT 2004-1085
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(1998)

Test item: ICIA 0051 techn.; specification: Batah R21; Purity: 94.0 %
Test conditions: pH-range: 7.3 — 8.4; Temp.-radg8 — 22.0°C

Test item: CMSBA,; reference Y06913/004; Batch r@&7/08; Purity: 97.8 %
Test conditions: pH-range: 6.6 — 8.2; Temp.-ra@ged — 20.5°C

Metabolite CMBA
OECD 202,| Daphnia Static 21 NOEC >120 nom Kent, S.J. et al.
part 2 magna renewal (1995), Document

No: BL5495/B;
WAT 2004-1086

7.1.1.3 Algae and aquatic plants

The toxicity of sulcotrione and its major metab®liCMBA to algae and aquatic plants is
summarised in Table 25.

Table 25: Long-term toxicity of sulcotrione andmtsjor metabolite CMBA to algae and aquatic

plants
Guideline/ | Species Exposure Results Reference
Test
method Design | Duration | Endpoint | Value
(h) (mg/L)
Parent sulcotrione
OECD 201 Seleljastrurp static 96 ECso 3.5 m.m? Smyth, D.V. et al.
Capricornutum (1992), Document
NOEC 0.19 m.m¥ :
m-m No: BL4575/B,
WAT 94-00897
Test item: ICIA 0051 techn.; specification: Batah R21; Purity: 95.0 %
Test conditions: pH-range: 7.1 — 10.0; Temp.-ra2ge6 — 23.9°C
OECD 201 | Anabaena flos- | static 72 s 54 nom Seyfried, B. (2002),
aquae Document No.:
NOErC 4.6 nom 816276, WAT
2004-1087
Test item: ICIA 0051 techn.; specification: Batah R22; Purity: 95.3 %
Test conditions: pH-range: 7.6 — 8.8; Temp.-ra2$0°C
(ODECf? 221 | Lemnagibba | static 7d s 0.56 m.m> Batscher, R. (2002)
ral }
) Document No.:
October EaucCso | 0.0062 m.nt’ 826007, WAT
2000 EoCso 0.051 m.n?) 2004-1088
NOEC 0.0062 m.nt

Test item: sulcotrione; specification: Batch no2PPox no. 05854-00; Purity: 95.3 %
Test conditions: pH-range: 7.5 (adjusted) — 8.9nperange: 23.0°C
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Metabolite CMBA

Test item: CMSBA; Batch no. M16837; Purity: 98.1 %
Test conditions: pH-range: 7.4 (adjusted) — 8.8nperange: 23.0 — 24.0°C

OECD 201 Selerjastrurp static 72 ECso 33 nom Smyth, D.V. et al.
capricornutum

GCs [aanom | (9% Dochmen

NOEC 32 nom WAT 94-01144
Test item: CMSBA,; reference WRC-12702-28; WRC ctt@873-21-1; Purity: 98 %
Test conditions: pH-range: 3.7 — 10.0; Temp.-ra@g9 — 24.2°C
OECD 221 | Lemnagibba static 7d Eso > 100 nom Batscher, R. (2002)
(Draft Document No.:

> .

October EaucCso | =100 nom 843567 WAT
2000) 2004-1089

)m.m. ... mean measured

The study with the aquatic plabemna gibba can be regarded as the key study for the aquatic
toxicity of sulcotrione and hence for classificatiand labelling. Therefore the study is presented i
more detail below:

Author:
Report:

Report No.:

Document No.:

Guidelines:
Deviations:
GLP:
Validity:

Batscher, R. (2002)
Toxicity of sulcotrione to the aquatic higher plaetna gibba in a 7-day

static growth inhibition test.

Source: RCC Ltd, Itingen, CH

826007; unpublished report
WAT 2004-1088

OECD 221 (Draft October 2000).

None

Yes (certified laboratory)
Acceptable

Material and methods:

Test item: sulcotrione; specification: Batch no2PPox no. 05854-00; Purity: 95.3 %.

Lemna gibba was exposed under static conditions/falays. The following nominal test item
concentrations were tested: 0.0032, 0.010, 0.03%), ®.32, 1.0, and 3.2 mg/L. Calculations are
based on mean measured concentrations of 0.003Z fngminal 0.0032 mg/L), 0.0062 mg/L
(nominal 0.010 mg/L), 0.015 mg/L (nominal 0.032 k)jg/0.059 mg/L (nominal 0.10 mg/L), 0.25
mg/L (nominal 0.32 mg/L), 0.86 mg/L (nominal 1.0 #ngg and 2.54 mg/L (nominal 3.2 mg/L).

Findings and observations:
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Table 26: Effects on the growth rate after 7 dags duration (based on mean measured
concentrations)

Test item Sulcotrione
Test system Lemna gibba
Exposure 7 days, static
E,Cso (growth rate, day 0-7) [mg/L] 0.56

95 % confidence limits 0.14 - n.d.
EaucCso (area under the growth curve, day 0-7) [mg/L] 0.062

95 % confidence limits 0.017 - n.d.
E,Cso (final biomass, day 0-7) [mg/L] 0.051

95 % confidence limits 0.018 - 0.18
Lowest observed effect concentration (0-7 day) [tha/

LOEC, LOEAycC, LOE,C 0.015
Highest tested concentration without effects (G¥)dmg/L]

NOEC, NOE,,cC, NOE,C 0.0062

n.d.: could not be determined

Growth rate related values are preferred, becauwusevalidity criteria according to exponential
growth are fulfilled.

Conclusion:

The ECs for sulcotrione td_emna gibba is 0.56 mg/L. The k,cCso was found to be 0.062 mg/L
and the ECs for final biomass was 0.051 mg/L. The NOEC wa®drined to be 0.0062 mg/L.

7.1.1.4 Sediment organisms

No data available.

7.1.1.5 Other aquatic organisms

7.1.2 Calculation of Predicted No Effect Concentration (NEC)

Not relevant for this type of dossier.

7.2 Terrestrial compartment

Not relevant for this type of dossier.

7.3 Atmospheric compartment

Not relevant for this type of dossier.

7.4 Microbiological activity in sewage treatment systera

Not relevant for this type of dossier.
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7.5 Calculation of Predicted No Effect Concentration fo secondary poisoning
(PNEC_oral)

Not relevant for this type of dossier

7.6 Conclusion on the environmental classification anthbelling

Sulcotrione is hydrolytically stable. Sulcotrioneasvfound to be not readily biodegradable in a
water/sediment study.

The log Pow of sulcotrione has been determined @2 (pH 4-9), therefore a bioconcentration in
aquatic organisms is unlikely. A bioconcentratitudy is not available.

Sulcotrione shows a high toxicity to aquatic plafiEsCso = 0.56 mg/L). The lowest endpoints in
long- term studies were observed also with aquaéots (7-d static study NOEC = 0.0062 mg/L).
The acute toxicity of sulcotrione to fish and inedrates is in the mg/L range with a toxicity of
LCso = 227 mg/L to fish and of B> 848 mg/L to invertebrates. The toxicity to algadrGy =
3.5 mg/L.

Conclusion of environmental classification accogdio Directive 67/548/EEC

In aquatic toxicity studies, Eggvalue for aquatic plants are obtained at sulco&iooncentrations
<1 mg/L. Sulcotrione is not readily biodegradalaecording to the water/sediment study.
Considering the results of levels of mineralisation the simulation studies, sulcotrione is
considered not rapidly biodegradable (a degradatibrr70% within 28 days) for purposes of
classification and labeling. Sulcotrione has aKogv of < 0.2. Sulcotrione and its major metabolite
CMBA do not fulfil the trigger of log Kow> 3 (criterion for bioaccumulating potential conform
Directive 67/548/EEC) for not readily biodegradadl#stances.

Sulcotrione therefore fulfils the criteria for cifscation with N; R50-53.

Based on Erég value of 0.56 mg/L obtained for the aquatic pllaerna gibba in a 7-d static studthe
following specific concentration limits should bepdied:

Concentration Classification
C>25% N; R50-53
2.5%<C < 25% N; R51-53
0.25%< C < 2.5% R52-53

Where C is the concentration of sulcotrione ingheparation.

Conclusion of environmental classification accogdio Regulation EC 1272/2008

In aquatic toxicity studies, Eggvalue for aquatic plants are obtained at sulco&iconcentrations
<1 mg/L. Sulcotrione is not readily biodegradaladecording to the water/sediment study.
Considering the results of levels of mineralisation the simulation studies, sulcotrione is
considered not rapidly biodegradable (a degradatibrr70% within 28 days) for purposes of
classification and labeling. Sulcotrione and itsjonanetabolite CMBA have log Kow of 0.2.
Sulcotrione and its major metabolite CMBA do ndfifuhe trigger of log Kow> 4 (criterion for
bioaccumulating potential conform Regulation EC 2/2008) for not rapidly biodegradable
substances.

57



ANNEX 1 BACKGROUND DOCUMENT TO RAC OPINION ON SULCTRIONE

Sulcotrione therefore fulfils the criteria for ckification as aquatic environmental hazard acute

category 1, H400 and aquatic environmental hazardnic category 1, H410.

The M-factor for sulcotrione is 1. This value isbd on Erg value of 0.56 mg/L obtained for the
aquatic plant.emna gibbain a 7-d static study.

RAC opinion:

The proposal from the Dossier Submitter was tosfijashe substance as Aquatic acute 1 (H400)

and Aquatic chronic 1 (H410) in accordance with Cu#th an M-factor of 1 for both. Th
corresponding classification according to the DSINj R50-53.

e

A small number of comments were made during thdipebnsultation, none of which proposed a

different environmental classification or providedditional data. The comments were mo
editorial with one exception, which concerned thguanent for lack of rapid degradability. This
considered further below.

Degradability: Sulcotrione is hydrolytically stable under stamtl@onditions at pH 5, 7 and
Aqueous photolysis is not expected to be signiti¢dre experimental half-life was 100 days un
natural summer sunlight conditions), and is notveaht to classification. A test for rea
biodegradation is not available. Biological degtaataof [phenyl-UL“C]sulcotrione was studie

stly
S
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in two water-sediment systems with different orgazarbon contents over 100 days at 20°C in the
dark (additional details of this study are avaialsl the DAR and EFSA (2008)). Between 4 and

6 % of the applied radioactivity was attributedctrbon dioxide after 100 days, so mineralisa
was negligible. Two processes were seen to occretasively rapid partitioning of sulcotrione

sediment, and gradual transformation to 2-chlofméthylsulfonyl)benzoic acid. One of the

comments made during public consultation suggetstadthe rapid dissipation from water (with
DTso between 6 and 15 days) was indicative of fast aryndegradation in the aquatic environm
(i.e. with a half-life <16 days). However, dissipat is not the same as degradation. Taking
whole system (water and sediment) into accounyradd9% of the applied radioactivity was s
present as parent substance after 30 days, andowbell primary degradation half-life (
sulcotrione for the whole system was calculateloet®4 days (geometric mean).

Degradation was also investigated in simulatiortstéis soils under both laboratory and fie

conditions. Mineralisation to carbon dioxide todkqe under aerobic conditions, accounting for
to 74 % of applied radioactivity after 120 days.

Since ultimate degradation (mineralisation) in guatic water-sediment system and soil did
reach 70% within 28 days, sulcotrione does not nieetcriteria for being rapidly degradable
readily biodegradable in the environment.

Bioaccumulation: The logn-octanol-water partition coefficient of sulcotriore< 0.2 at pH 4-9. I
is therefore unlikely to bioconcentrate in aquatieganisms, and the criteria for bei
bioaccumulative are not met.

Ecotoxicity: The lowest reliable ecotoxicity results were alfofvs (the key study is highlighted
bold):
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Trophic level Species Short-term result Long-term result

Fish Oncor hynchus mykiss 96-h LGo= 227 mg/L *

Aquatic invertebrates Daphnia magna 48-h EGo> 848 mg/L 21-d NOEC = 75 mg/l

Aquatic algae and plants| Selenastrum capricornutum 96-h ECs0 = 3.5 mg/L 96-h NOEC =0.19 mg/L
Lemna gibba 7-d E.C5o=0.56 mg/L | 7-d NOEC = 0.0062 mg/L

Note: *The CLP dossier presents a 28-d NOEC of8gZL for fish Oncorhynchus mykiss) as a long-term resuli.
However, the test was conducted according to OE€8t Guideline 204, which is effectively a prolongetite fish
toxicity test, with mortality as the major endpoilttis therefore not an appropriate method to ssteng-term effects.

The water solubility of the substance changes Bagmitly with pH, but this does not appear to have
been an influence in any of the ecotoxicity studiése relative sensitivity of aquatic plants reféec
the intended function of the substance (a herbjciflee purity profile of the key study complies
with the specified composition in Section 1. Altigbusome of the other tests used a test substance
of slightly lower purity (94.0% rather thar®5% w/w), this is not considered important. Thegion
term invertebrate result is based on nominal coamagons only (the other reported values were
based on mean measured concentrations). Sincestinily was performed under semi-static
conditions, it is possible that the actual expostwacentrations (in terms of parent substance)
might have been lower. There is also a data gapofay-term fish toxicity. However, given the
much higher acute sensitivity @f. gibba, these factors are not considered likely to aftbet
classification.

Classification according to CLP

Acute aquatic hazard: The lowest reliable shoratemuatic toxicity result is a 7-d ErC50 |of
0.56 mg/L forL. gibba based on mean measured concentrations. This doaitem is below the
threshold value of 1 mg/Il. Sulcotrione is therefolassifiable as Aquatic acute 1 (H400). Since this
toxicity value is in the range 0.1 — 1 mg/L, thef&dttor (Acute) is 1.

Chronic aquatic hazard: Sulcotrione is conside@dée neither rapidly degradable nor readily
biodegradable. The lowest reliable long-term aquaixicity result is a 7-d NOEC of 0.0062 mg/L
for L. gibba based on mean measured concentrations. This doaiben is below the threshold
value of 0.1 mg/L for non-rapidly degradable subsés. Sulcotrione is therefore classifiablel as
Aquatic chronic 1 (H410). Since this toxicity valisein the range 0.001 — 0.01 mg/L, the M-fagtor
(Chronic) is 10. [Note: the CLH dossier proposedvafactor of 1, based on the surrogate apprgach
using the acute toxicity result and environmentte fdata, since the 2nd ATP had not been
implemented at the time the dossier was submitted.]

Classification according to DSD

The lack of rapid degradation or ready biodegraaeatind 7-d EZ50 of 0.56 mg/L mean that
sulcotrione fulfils the criteria for classificatiamth N; R50-53. The following specific
concentration limits are applicable:

Concentration of sulcotrione in the Classification of the mixture
mixture, C (w/w)

C>25% N; R50-53
2.5%=< C < 25% N; R51-53
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| 0.25%< C < 2.5% | R52-53 |

In summary, the RAC agrees with the original prapas the dossier submitter, with one sm
modification relating to the M-factor for Aquatich€nic classification, due to the change

legislation that has occurred since the dossierosiggally produced.
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JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

Sulcotrione is an active substance in the meanirigrective 91/414/EEC and therefore subject to
harmonised classification and labelling (Regulatdh 1272/2008 article 36.2).
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OTHER INFORMATION

This proposal for harmonised classification ancelliy is based on the data provided for the
registration of the active substance sulcotriormating to Directive 91/414/EEC. The summaries
included in this proposal are partly copied from DAR and the final addendum to the DAR. Some
details of the summaries were not included whersidened not relevant for a decision on the
classification and labelling of this substance. are details the reader is referred to the DAR and
its addendum.
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