CLH REPORT FOR [CYCLOXYDIM]

CLH report

Proposal for Harmonised Classification and Labellimg

Based on Regulation (EC) No 1272/2008 (CLP Regulan),
Annex VI, Part 2

Substance Name: Cycloxydim

EC Number: 405-230-9
CAS Number: 101 205-02-1

Index Number: -

Contact details for dossier submitter:

Austrian Agency for Health and Food Safety

Institute for Plant Protection Products Evaluation Authorisation
Spargelfeldstral3e 191, 1220 Vienna

Austria

Version number: 2 Date: 20.07.2011



CLH REPORT FOR [CYCLOXYDIM]

CONTENTS

Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G ..coociiiiiiiiiiiececie e 5
11 IS =TS 7Y 0 =TS 5
12 HARMONISED CLASSIFICATION AND LABELLING PROPOSAL ......uuttteaattttaeauteeaaaaseeaaaneeaeanseeasanseesanneeesssnseesans 5
1.3 PROPOSED HARMONISED CLASSIFICATION AND LABELLING BAED ONCLP REGULATION AND/ORDSD
CRITERIA. ..ttt ettt ettt o4 h e e ea et e 4o as et e 42kt £ 44k ket oo 4h R bt 44 eh b et a4 4mR e e e oA ket e e oo b e et e bt e e ea ke e e e e ebbe e e e nnnee e e ne e e e nane e s 7

2 BACKGROUND TO THE CLH PROPOSAL .....ooiiiiiie ettt ettt aee et aasabe e e emtaee e eneeeeeeees 12
21 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING......cceetutteeesunteeaaatnresaaseeeesneeeennseeesnnseseenseeens 12
2.2 SHORT SUMMARY OF THE SCIENTIFIC JUSTIFICATION FOR TEHCLH PROPOSAL........ctieiiiieaiiiieeiiiee e 12
2.3 CURRENT HARMONISED CLASSIFICATION AND LABELLING.«..ceetteteeaueeeasteeeasaneeeeanneeeaasseassaseessanseessanseeaans 13

2.3.1 Current classification and labelling in Annex Ve 3.1 in the CLP Regulation...............c........... 13
2.3.2 Current classification and labelling in Annex Vialle 3.2 in the CLP Regulation...............c........... 13
24 CURRENT SELFCLASSIFICATION AND LABELLING ... uutttiautetaeatteeeannteeasaseeasaaseeeaaaneesaasseeaaanseesansssessasseeesanes 13
3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL ...ooiiiiiiiiiiiiieieeeee e 13
Part B.

SCIENTIFIC EVALUATION OF THE DATA ..ottt oottt e ettt ettt e e tee e e emtee e e ameeeeaateee e aaseeesanneeaeanseeeennneeas 14

1 IDENTITY OF THE SUBSTANCE ... ..ottt ottt ettt r et e et e et e et e e an e e 14
11 NAME AND OTHER IDENTIFIERS OF THE SUBSTANCE . ......cutttitrieeeritreeiasteeessreeeasineeesneeeesnneesanneeessnneesenees 14
12 COMPOSITION OF THE SUBSTANCE. ... ..ctttuuttaeauttteaasteeeeateeaaaateeeaaassesaasseeaasseaeansseesaasseeesasseesannseasanseeaans 15

1.2.1  Composition Of tESE MALETIAL..........uuiieit e e e e e e e e e e e aaaaaeas 15
13 PHYSICO-CHEMICAL PROPERTIES. ... .utttttittiiiitttiteessiatsreeesssesstbeeste s e sssbaeeeee s s ssnseeeeeesannraeeeeessnrneeeeesnaes 16

2 MANUFACTURE AND USES ...ttt ettt ettt bee ettt st e et e e sannee e e 30
21 IMIANUFACTURE ... 1ttt ttee e eueteea st e e eateeeeaastee e eabe e e e aaeeee e mee e e e amte e a2 n e ee a2 eeseee e eateeaeamneeeemseeeeanneeeaanneeaeannnneeannn 30
2.2 [DENTIFIED USES. ... utttetauttteaateeeaautteaeauteeeeaaseeeaauteeesaseeaeaseeeaaanteeeanseeeeamteeee e emeeeeanteeeeanseeeaanneeeaanseeaeanneeas 30

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES ..... .ciiiiiiieeiiiee e 31
0 PP PP PSP PTRP P OTPPO 31

3.1.1 Summary and discussion of physico-chemical progerti............coooveieiieiiiiiiiiii e 31
3.1.2 Comparison with criteria
3.1.3 Conclusions on classification and 1abDelliNG ... ..eeeeiiieiiiii e 31

4 HUMAN HEALTH HAZARD ASSESSMENT ..ottt ittt ettt e e e e e smeeeasnneaaeanneeeeanneeas 32

4.1 TOXICOKINETICS (ABSORPTION METABOLISM, DISTRIBUTION AND ELIMINATION) ..uvvvieiiieenirieesiieee e 32
411 NON-human iNfOrMALION ..o cemeen e e e e e e e e e eeeeaeeaaeeesseeaaaaaa s s nnnnnnneennensnnnnnes 32
g 7 o (W 0= U ) (o] = o o S SPRII 34
4.1.3 Summary and diSCUSSION 0N tOXICOKINELICS ... ceeamreerrrrrrriieiiiiiiieiireeeeeeeeeeeeeaeeeeeeeesaaa s e eenneenneennes 35

4.2 LY AU = 1) (o1 i 1 PO P PP PPPRRO 36
4.2.1  NON-humMan iNFOMELION ........coiiiiiiiiiiie s e et e e et e e ran e e e e 36

4211 ACULE TOXICITY: OFAI ... eeiiii ittt ettt e e st e e s s bbbt e e e et et e e e nbb b e e e e s annneeeeeanas 36
4212 AcUte tOXICILY: INNAIATION .....eiiiiiiieee e ecceee e e e et e e e e s st e e e e esnnaeeeeesanneeeeeeans 37
4213 Yo 010 o) (Lot A0 (=1 1 - | SRR 37
42.1.4 ACULE TOXICILY: OTNEI TOULES. ... . eviiieciieeeeet et ettt e et e e s e e e e e e et e e e e snte e e e e esnnaaeeeeeannnseeeeeaas 37
4.2.2  HUM@AN INFOMMABLION ......eiiitiie ittt mrer ettt e s n et st e s b e e et e e et e e s an e e s sne e e e e 37
4.2.3 Summary and diSCUSSION Of ACULE LOXICILY ... cemecemiivrrriiieeeiiiiiiiie et e e 37
4.2.4  COMPAriSON WILh CIIEEIIA . ....eeiiiiiiiiiiee s comme et s e e s e e e s s bbb e ee e e e s nntneeaeenas 37



CLH REPORT FOR [CYCLOXYDIM]

4.2.5 Conclusions on classification and labelliNg ... ...oveveieeeiiiiii e
4.3 SPECIFIC TARGET ORGAN TOXICITY=SINGLE EXPOSURESTOT SE)....cccvvvevieiiiiiiiiiieeiiins

4.3.1 Summary and discussion of Specific target orgaititgx- single exposure

4.3.2  COMPAriSON WILh CIIEEIIA . ....eeiiiiiiiiiiiei s cmmme ettt s e s e e s bbb e e e s st eeeeeesnnteeeaaenas

4.3.3 Conclusions on classification and labelling
4.4 [RRITATION ..ottt ittt e e

4.4.1  SKkinirritation.........ccccceeieeeeeenn.
4411 Non-human information
4412 Human information..............ccccevvviiiivieeene
4.4.1.3 Summary and discussion Of SKiN iMTItAtION...........oiiiiieiiiiie e et e e e e e ee e
4414 (0] 091 oF= T4t ol d VY11 0 11 4 = RSP RRN
4415 Conclusions on classification and labelling

o Y| = i To o F PP SURT PP
4421 NON-NUMAN INFOMMALION .. .eiiiiiiiiiie e e e e e ettt e e e e st e e e e s aaa e e e e esneaaaeeasebseeaesannssaneeaaanseeeeeanns 9.3
4422 Human information..............cccccveeeeivvinae
4423 Summary and discussion of eye irritation..
4424 (@000 oF= T4 EsTo T VY1 e 1 (=4 - S EER SRR 40
4425 Conclusions on classification and labelling

4.4.3 Respiratory tract irritation ............ccccccccccevveeeieeeeeeeenn.
443.1 NON-NUMAN INFOIMEALION ...ttt e e s e eees 0.4
4432 L TV Ty aF= VT a1 (0] 32 F= L4 [ o PSR 41

4433 Conclusions on classification and labelling
4.5 CORROSIVITY Ltttttttttteeeteeeeee ettt ettt et et eeeeeeeeeeeaasaaasaaaa e e s s e e b b bbb bbb bbb e bbb et e b e s et et e e e e e e e eeeeeeeeneaesaeeassenssensannaanns

4.6 SENSITISATION L.ttt ttttttee ettt et e e e e b e e e e e s b e e e e e e e s sk bbbttt e e e s ea bbb e e et e e e et e e e e e e e s s amne et e e e s s aebnbe e e e e e s sasbbneeeeeenns
4.6.1 Skin sensitisation
46.1.1 NON-NUMAN INFOMMALION ...ttt ettt rh ettt b e e be e e s be e e e abb e e e ab e e e sabeeeebeeeeneeas 1.4
46.1.2 HUMAN INFOMMATTION. ...ttt crer ettt e stk e st eesareeeanee 42
46.1.3 Summary and discussion of skin sensitisation.
46.1.4 Comparison with criteria .........cccccvveeesieeeeennnnn.
46.15 Conclusions on classification and labelling................
4.6.2  ReSPIratory SENSILISALION. ... ..uuiiiiiiiiitteeri ettt e e e st e e e e s s bbb e e s sasbbbe e e e e s sstbeeeeeeessaabbeeeeeesannes
4.7 REPEATED DOSE TOXICITY. ..t tttttttttuitaeeeeeeetesttta e e e e s eeeseeassas e e e e e et eeeebss e e e e e ee e e ne b e a e e e e e eeesenesnnnan e es
4.7.1  NON-humMan iNFOPMELION .........oiiiiiiiiiiie e e e et e s nan e e e
47.11 Repeated dose toxicity: oral...............
47.1.2 Repeated dose toxicity: inhalation......
4.7.1.3 Repeated dose toxicity: dermal..........
47.14 Repeated dose toxicity: other routes
47.15 Human information..............ccccceveeennne
47.1.6 Other relevant information...................wmmeeeererineeeinns
47.1.7 Summary and discussion of repeated dose toxicity
47.1.8 Summary and discussion of repeated dose toxicitlirigs relevant for classification according to DSD.70
47.19 Comparison with criteria of repeated dose toxi€iitgings relevant for classification according t8D......70
4.7.1.10 Conclusions on classification and labelling of reee dose toxicity findings relevant for classifioa
F= Lo oTo o [T To I (o TN 01 SRR 70
4.8 SPECIFIC TARGET ORGAN TOXICITY(CLP REGULATION) — REPEATED EXPOSURESTOT RE)...ccccovviiiiniennn. 71
4.8.1 Summary and discussion of repeated dose toxiaityrnfys relevant for classification as STOT RE
according t0 CLP REQUIBLION. .........uviiiie s cmceeieee ettt e e st e e s et e e e et bbbt ae e s s snsbbeeee e e e e nnraeeas 71

4.8.2 Comparison with criteria of repeated dose toxiditbdings relevant for classification as STOT RE71
4.8.3 Conclusions on classification and labelling of rafeel dose toxicity findings relevant for classifioa
AS STOT RE ... ittt e et e e e e s skttt e e s s b et e e e e o bbb et e e e e et e e et e e s s e b nr b e e e e s s e e e e s
4.9 GERM CELL MUTAGENICITY (MUTAGENICITY)
4.9.1  NON-NUMAN INFOMMEBLION .....ceiiiiiiiiiii e et e e e et e e e s st bbbt e e e s e anb e e e e e e e ennaneeeeeenas
49.1.1 In Vitro data..........oooovvvvvviiiieneeenns
49.1.2 Lo Yo e =1 - T T T TP PP U P PP PP OPPR PPN
4.9.2  HUMAN INFOMMEALION ......eiiiii ettt e e e s et e e s e aa bbb e et e e e enbbr et ee e e e s annnbeeeeeeaanne
4.9.3  Other relevant iNfOMEaLION ............eiiiii et e s e e e e e e e enreeeaeenas
4.9.4 Summary and discussion of mutagenicity
4.9.5 Comparison with criteria...........ccoeeeevviceenn.
4.9.6 Conclusions on classification and labelling
4,10 CARCINOGENICITY ..uuiutttieeeeaaitteteeeeesatitbe e tee e s aastbeeeeeaaassbeeee e e e e sbe e et e e e e s ah bR b e e et e e e eanbenee e e ennbbeneeeeesnannneneeenas
4.10.1 Non-human information
4.10.1.1  Carcinogenicity: oral ........cccceoeuveeee..
4.10.1.2  Carcinogenicity: inhalation
4.10.1.3  CarciNOGENICILY: AEIMAL.........eieeiiieeis e e etee e e e ettt ee e e st e e e e e s steeeeesaaaeeeeeesanntteeeeeanneeeeeeennsenneeesannes




CLH REPORT FOR [CYCLOXYDIM]

8

4.10.2 HUM&AN INFOMMALTION ...ttt e e 98
4.10.3 Other relevant INfOrMAatION ............ooiii i 98
4.10.4 Summary and discusSsion Of CArCINOGENICILY .....ceueeiiivrriiiiieiiiiiiiiie e e s e 98
4.10.5 COMPArISON WIth CIIEEIIA ...eviiiiiiiiiiii e mmee e e s e e e e e st b e e e e e s e nnnbbeeee s 99
4.10.6 Conclusions on classification and [abelliNg ... ...ccvuveeiieeiiie e 99
411  TOXICITY FOR REPRODUCTION.....cceviiieiaaeeeaaeenaeaaaaennns
411.1 EFfECtS ON TEITIITY «.eeeeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e ean
4.11.1.1  Non-human information .............c.c.c....
4.11.1.2  Human information.............ccceevueee.
411.2 Developmental toxicity....................
4.11.2.1  Non-human information ..................
4.11.2.2  Human information...........ccc.covevvveennas
4.11.3 Other relevant information
411.4 Summary and discussion of reprodUCtIVE TOXICItY...........uuuieirieiiiiiiiiieiiie e ee e 125
4.11.5 CompariSON WIth CIIEEIIA .........oe et e e e e e e e e e e e e e e aaeaaee s 126
4.11.6 Conclusions on classification and 1abelliNg ..o ecoeeeeeeieeieeee e 126
T O 1= 3 o RSP 126
4.12.1 NON-NUMAN INFOMMALION ...t e e e e s 126
o O A [T U 0] 40 ) d[o7 1 Y/ EPRSSPPRRN 126
o O 11T 41U g ] (0 [ 1 Y/ SRS 126
4.12.1.3  Specific INVestigations: Other STUAIES .......cceeaeeiiiiiiie e e e s e e anes 126
4.12.1.4  HUMAN INFOIMIBLION......eiiiiieeiiie it eee ottt ettt ekt e et e e e s ne e e bb e e e be e e e ebb e e e ase e e e anbeeanneeentns 126
ENVIRONMENTAL HAZARD ASSESSMENT .....uiiiiiiiiiiieieeeee et ee e e e e e e e e e e e e e e e e e e e s eaasaes s s seneeaeeeenseeeeeees 127
5.1 DEGRADATION ....ttttttteteteeteeeeeee ettt ettt teeaaeeaeaeaassasssaa s aua e e bbb bbb bbb b b e e b e e s bttt et e eaeeaaeeaeeeneeesasassssassaannaannnnns
ST 00 R S = 1 o111 Y PP PPPTPPPRN:
oI 2 2 1T o (=T = To F= Vi o] o KU PR U PPRPP
5.1.2.1 Biodegradation estimation

5.1.2.2 Screening tests
5123 Simulation tests
5.1.3 Summary and discussion of degradation
5.2 ENVIRONMENTAL DISTRIBUTION ...uiutttteeeesaattttteaaessausteeeeeesasmnseeeesaassssseeaeessassnbeeeeesaannbsseeeeeesnnnreeeeas
L0720 Yo (<o g 01T V4 =20 o] 1o o 1SR
2 Y o1 - (1117 [ o 1 PP
5.2.3  Distribution MOGEIING .....ccioiiiiiiiiiii it cceeee et e et e e e e st e e e e s s sbb e e e e e e ennnes
5.3 AQUATIC BIOACCUMULATION ....coovniiiieraennnn
5.3.1 Aquatic bioaccumulation .....................
5.3.1.1 Bioaccumulation estimation .............
5.3.1.2 Measured bioaccumulation data
5.3.2  Summary and discussion of aquatic bioaCcCumMUIAtON..............cooviiiiiiiiiie e 155
5.4 AQUATIC TOXICITY eeeeitttttteeeeaautttetee e e aasite e et e e e s asee e e e e a4 ok bbbt e e e e e e aanbbe e ee e e eanssbee et e e e e aabneeeeeeesaanbbeeeeeeeanne
BiA L FISI ettt e b bt
5411 Short-term toxicity to fish
5.4.1.2 Long-term toxicity to fish

T o (U= LA o 101V 0 (= o] = L=
5421 Short-term toxicCity to aquatiC INVErEDIrateS ......c.iiiiiiiiiei e 158
5422 Long-term toxicity to aquatiC INVErEDrates ... vviiii e 159

5.4.3 Algae and aqUatiC PIANTS .......c.uuiiiiiei it aae s 160

5.4.4  Other aquatic organisms (iNCIUAING SEAIMENT) wwe - vviieiiiiiiiiiiiiiieeiie e eee e e e e e e e e e e e e eaaeaaaaeeas 163

55 COMPARISON WITH CRITERIA FOR ENVIRONMENTAL HAZARDYSECTIONS5.1—5.4) .....ccoiiiiiiiiiiieeeieeiiee, 165
5.6 CONCLUSIONS ON CLASSIFICATION AND LABELLING FOR ENVRONMENTAL HAZARDS (SECTIONS5.1-5.4) 166
OTHER INFORMATION .....eetiiii ittt ettt ettt e e e e e b e e e e s s s e e e e e e s st bbb e et e e s s sanneeeeeeeaanes 167
REFERENGCES ...ttt ettt ettt e e ettt e s e st e e e e e e e e e e e e st bbr et e e e e s aennreeeee s 168
7.1 PHYSICO-CHEMICAL PROPERTIES.......utttittieiiititttteesssaitneeeee e s aasassse e s aanneet s e e s s s sssnneeeesssannnaeeeeessnnnneee s 168
7.2 HUMAN HEALTH HAZARD ASSESSMENT. ....eeiiitttitieetiiatttiettesssttineeeessssnnesaesssnnnaeesesasnnnneeeeesssesnneeeeenas 172
7.3 ENVIRONMENTAL HAZARD ASSESSMENT.....cetteetiiutttereeeeaaatenrteaessaasssbeeessaasnbssseeseaansnssneeaesssasnnneeeessaannen 177
ANNEXES . <ottt e ekt e e et e e e e e s a e 181



CLH REPORT FOR [CYCLOXYDIM]

Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name (Iso commohCycloxydim
name):

EC number: 405-230-9

CAS number: 101 205-02-1*

Annex VI Index number: -

Degree of purity: TC** (technical compound): min. 940 g/kg
ratioE:Z 99.2:0.8
ratioR:S 1.1 (racemic mixture)

TK (technical concentrate) :
min. 400 g/kg max. 450 g/kg

Impurities: No relevant impurities

*The ratio of the E/Z isomers is proven to B8:2 : 0.8 Therefore Cycloxydim is a racemic mixture to whibe CAS
number refers.

** Due to its limited stability cycloxydim technicel not isolated as T,(but handled, transported
and processed solely as TK which is a (liquid) omi&t containing cycloxydim and a solvent.
The classification for mixtures is not at issu¢hat moment.

1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification
CLP Regulation Directive 67/548/EEC
(Dangerous
Substances Directive;
DSD)
Current entry in Annex VI, CLP No current entry No current entry
Regulation
Current proposal for consideration | TC: No classification TC:R11
by RAC Highly flammable
TK: No classification TK: No classification
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Resulting harmonised classification
(future entry in Annex VI, CLP
Regulation)

TC: No classification

TK: No classification

TC: R 11
Highly flammable

TK: No classification
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1.3 Proposed harmonised classification and labelling ls@d on CLP Regulation and/or
DSD criteria
Table 3: Proposed classification according to thELP Regulation
CLP Hazard class Proposed Proposed Current Reason for no
Annex | classification | SCLs and/or | classification? classification?
ref M-factors
2.1. TC* and TK**| - - Conclusive, but not
Explosives No sufficient for
P classification classification TC* and
TK**
2.2. TC* and TK**| - - Conclusive, but not
Flammable gases No sufficient for
9 classification classification TC* and
TK**
2.3. TC* and TK**| - - Conclusive, but not
Flammable aerosols No . suffic_ignt f_or
classification classification TC* and
TK**
2.4. TC* and TK**| - - Conclusive, but not
I No sufficient for
Oxidising gases classification classification TC* and
TK**
2.5. TC*and TK**| - - Conclusive, but not
No sufficient for
Gases under pressure classification classification TC* and
TK**
2.6. TK** - - Conclusive, but not
Flammable liquids No sufficient for
classification classification TK**
2.7. TC* - - Conclusive, but not
Flammable solids No sufficient for
classification classification TC*
2.8. TC*and TK**| - - Conclusive, but not
Self-reactive substances andNo sufficient for
mixtures classification classification TC* and
TK**
2.9. TK** - - Conclusive, but not
Pyrophoric liquids No sufficient for
classification classification TK**
2.10. TC* - - Conclusive, but not
Pyrophoric solids No sufficient for
classification classification TC*
2.11. TC* and TK**| - - Conclusive, but not
Self-heating substances andNo sufficient for
mixtures classification classification TC* and
TK**
* *% | _ _ I
2.12. Substances and mixtures TC*and TK Con_c!uswe, but not
N . No sufficient for
which in contact with water T o
: classification classification TC* and
emit flammable gases TK**
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CLP Hazard class Proposed Proposed Current Reason for no

Annex | classification | SCLs and/or | classification? classification?

ref M-factors

2.13. TK** - - Conclusive, but not
Oxidising liquids No sufficient for

classification classification TK**

2.14. TC* - - Conclusive, but not
Oxidising solids No sufficient for

classification classification TC*

2.15. TC* and TK**| - - Conclusive, but not

. . No sufficient for
Organic peroxides classification classification TC* and
TK**

2.16. TC* and TK**| - - Conclusive, but not
Substance and mixtures No sufficient for
corrosive to metals classification classification TC* and

TK**
3.1. No - - Conclusive, but not
Acute toxicity - oral classification sufficient for
classification

No - - Conclusive, but not
Acute toxicity - dermal classification sufficient for
classification

No - - Conclusive, but not
Acute toxicity - inhalation | classification sufficient for
classification

3.2. No - - Conclusive, but not
Skin corrosion / irritation classification sufficient for

classification

3.3. . No - - Conclusive, but not
Serious eye damage / eye T .
irritation classification sufficient for

classification

3.4. No - - Conclusive, but not
Respiratory sensitisation | classification sufficient for

classification

3.4. No - - Conclusive, but not
Skin sensitisation classification sufficient for

classification

3.5. No - - Conclusive, but not
Germ cell mutagenicity classification sufficient for

classification

3.6. No - - Conclusive, but not
Carcinogenicity classification sufficient for

classification

3.7. No - - Conclusive, but not
Reproductive toxicity classification sufficient for

classification

3.8. Specific target organ toxicit No I i i Con_c!uswe, but not

. classification sufficient for
—single exposure e
classification

3.9. Specific target organ toxicifyNo - - Conclusive, but not

— repeated exposure

classification

sufficient for
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CLP Hazard class Proposed Proposed Current Reason for no
Annex | classification | SCLs and/or | classification? classification?
ref M-factors
classification
3.10. No - - Conclusive, but not
Aspiration hazard classification sufficient for
classification
4.1. Hazardous to the aquatic No ) ) Conclusive, but not
. classification sufficient for
environment D
classification
5.1. No - - Conclusive, but not

Hazardous to the ozone lay

eclassification

sufficient for
classification

Dlncluding specific concentration limits (SCLs) avefactors
2 pata lacking, inconclusive, or conclusive but ndffisient for classification
* TC (technical compound) will never be isolat&@ycloxydim is always manufactured, transported pmtessed as TK
** TK (technical concentrate) mixturef Cycloxydim and solvent

Labelling:

Signal word: -

Hazard statements:

Precautionary statements: -

Proposed notes assigned to an entry:




CLH REPORT FOR [CYCLOXYDIM]

Table 4:

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification?

Reason for no
classification?

Explosiveness

No classification

Conclusive, but not
sufficient for classificatior

Oxidising properties

No classification

Conclusive, but not
sufficient for classificatior

Flammability

TC*: R11 highly
flammable
TK**: no
classification

Other physico-chemica
properties

[Add rows when
relevant]

No classification

Conclusive, but not
sufficient for classificatior

Thermal stability

No classification

Conclusive, but not
sufficient for classificatior

Acute toxicity

No classification

Conclusive, but not
sufficient for classificatior

Acute toxicity —
irreversible damage aft
single exposure

No classification

Conclusive, but not
sufficient for classificatior

Repeated dose toxicity|

No classification

Conclusive, but not
sufficient for classificatior

Irritation / Corrosion

No classification

Conclusive, but not
sufficient for classificatior

Sensitisation

No classification

Conclusive, but not
sufficient for classificatior

Carcinogenicity

No classification

Conclusive, but not
sufficient for classificatior

Mutagenicity — Genetic
toxicity

No classification

Conclusive, but not
sufficient for classificatior

Toxicity to reproduction
— fertility

No classification

Conclusive, but not
sufficient for classificatior

Toxicity to reproduction
— development

No classification

Conclusive, but not
sufficient for classificatior

Toxicity to reproductior
— breastfed babies.
Effects on or via
lactation

No classification

Conclusive, but not
sufficient for classificatior

Environment

No classificatio

Conclusive, but not
sufficient for classificatior

Dncluding SCLs

2Data lacking, inconclusive, or conclusive but ndfisient for classification

* TC (technical compound) will never be isolat&@ycloxydim is always manufactured, transported podessed as TK
** TK (technical concentrate) mixturef Cycloxydim and solvent

Labelling:

Indication of danger:

F

Highly flammable
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R-phrases:
R11  Highly flammable (only TC)

S-phrases:
S16  Keep away from sources of ignition - No smoking.
S20/21When using do not eat, drink or smoke.
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2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellirgy

Cycloxydim is a herbicide used for outdoor folipraying against perennial grasses. At the
timepoint of submission of CLH report cycloxydimshaot been yet approved for Annex | listing as
a third stage Part A Review compound under Coubicdctive 91/414/EEC (the Inclusion in

Annex | is forthcoming), with Austria as Rapportédember State. In accordance with Article
36(2) of the CLP Regulation, cycloxydim should nb&considered for harmonised classification
and labelling. Therefore, this proposal considérpheysical and chemical properties, human health
and environmental endpoints. This Annex VI dospresents a classification and labelling proposal
based mainly on the information presented in tisessment of cycloxydim under Directive
91/414/EEC. This assessment was based on oneafalpdckage submitted by one company.

Cycloxydim is not currently listed in Annex VI ofdgulation EC 1272/2008 (CLP Regulation).
Following evaluation of the data this proposal setekpropose classification for the physical and
chemical properties (only according to DSD; no C8dcessary according to CLP regulation). No
classification for human health and environmemgraposed. No disagreement on classification and
labeling proposal were given between Austria asgpBepur Member State and other Member
States during the peer review procedure for Anneglusion. At the time of resubmission of the
CLH report no other registration dossier is avdéab

2.2 Short summary of the scientific justification for the CLH proposal

Regarding physical and chemical propertkssification agik11 highly flammablg¢according to

DSD) was proposed for the technical compound (€Ghie dried technical active substance [min.
purity 940 g/kg]). Due to its limited stability cipxydim technical is not isolated as TC, but
handled, transported and processed solely as TBhaiia mixture containing Cycloxydim and a
solvent (purity min. 400 g/kg max. 450 g/kg). Basedthe studies provided, TC has to be classified
with R11 highly flammable. For TK no classification isfified.

According to CLP a new study was required refertithe “Recommendations on the Transport of
Dangerous Goods, Manual of Tests and Criteria,rémded edition, Part 1ll, Test N.1, Section 33.2!1
resulting in NO CLASSIFICATION for the technicalropound (TC) (see below in table 9 pdh.1.20
Flammability). The new study provided has been waned relevant with respect to CLP.

Classification for self heating (CLP) requires tiedent testing method (N.4) to DSD classification.
However, according to ECHA guidance document (EG3}2AG-02-EN) no testing is applicable if
the substance is completely molten below 160 °GaDa corrosiveness to metals are not
considered under DSD as well. According to the EGiidlance document (ECHA-09-G-02-EN)
no reclassification is applicable if the substaisaeot “skin corrosive”.

Therefore no classification and labeling (accordiagCLP) is proposed regarding physical and
chemical properties for cycloxydim TC and TK.

For cycloxydim,_no classification and labellingoi®posed regarding human health

Regarding environmeifior cycloxydim no classification is proposed wi¢tgard to DSD and CLP.
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2.3 Current harmonised classification and labelling

Cycloxydim has not been previously discussed oeedyrat TC C&L (Dir. 67/548/EEC); no
harmonised classification and labelling exists.

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP Regulation

No entry in Annex VI, Table 3.1.

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

No entry in Annex VI, Table 3.2.

2.4 Current self-classification and labelling

In the initial submitted dossier the Notifier statiat “based on the results of physical/chemical,
toxicological, e-fate and ecotoxicological studiefgssification and labelling of technical grade
cycloxydim (TC, TGAI) is not required”.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

No need for justification (cycloxydim is a pestie)d
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 5: Substance identity

ISO name: Cycloxydim

EC number: 405-230-9

CAS number: 101 205-02-1

CAS name: 2-[1-(ethoxyimino)butyl]-3-hydroxy-5-(tetrahydro-2}

thiopyran-3-yl)-2-cyclohexen-1-one

= -

IUPAC name: (5R9-2-[(E)-1-(ethoxyimino)butyl]-3-hydroxy-5-
[(BR9-thian-3-yl]cyclohex-2-en-1-one

CLP Annex VI Index number: -

Molecular formula; Cyi7HzNO5S

Molecular weight range: 325.5 g/mol

Structural formula;

0
CH;—CH;—CH,

S N—O—CH;—CH,
OH
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1.2 Composition of the substance

Table 6: Constituents (non-confidential informatian)
Constituent Typical concentration Concentration range Remarks
Cycloxydim TC* (technical compound) | TC*: no range

940 g/kg minimum purity is stated

TK (technical concentrate) | TK: min. 400 g/kg max.
min. 400 g/kg max. 450 g/kg 450 g/kg

* Due to its limited stability cycloxydim technicial not isolated as TC but handled, transportedpnodessed solely as
TK which is a mixture containing Cycloxydim andavent.

Current Annex VI entry: -

Table 7: Impurities (non-confidential information)

Impurity Typical concentration Concentration range Remarks

No relevant impurities - - -

For further information see DAR confidential and RA&onfidential resubmission

Current Annex VI entry: -

Table 8: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range | Remarks
No additives

Current Annex VI entry: -

1.2.1 Composition of test material

Physico-chemical propertiepurity of tested technical material in the rangenf 99.6% [TC pure]
to 42.0%[TK technical])

Human health hazard assessmeuirity of tested technical material in the ranganf 90.14% to
94.8%

Environmental hazard assessmenirity of tested technical material in the rangmf > 90% to
98.7%

Remark: The specification of min. 94 % (TC) as given ifdLID dossier is based on the most
recent 5-batch profile dated 2005 and may diffeheopurity used in older studies.
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1.3 Physico-chemical properties

Please note that physical and chemical propemtigsrted should be interpreted with caution as teigomer ratio is dependent on the sample enviesiim
(pH and polarity of solvents). Therefore the valueported relate only to the conditions of the dpedests and may vary with varying conditions.
Due to its limited stability cycloxydim technica not isolated as TC but handled, transported aodepsed solely as TK which is a mixture containing

Cycloxydim and a solvent.

Table 9: Summary of physico - chemical properties

Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.1 EEC/A1 Purified product (purity: 99.6% w/w) Acceptable Tuerk W.,
Melting point, | Differential scanning | e melting point range was observed to be 3712 2C (1996¢)
freezing point | calorimetric method (BASF
or solidification | (DSC) (demonstrated by a DSC graph) RegDoc#
point OECD 102 1996/10961)
(1A 2.1.1) GLP Daum A.
(2006)
(BASF
RegDoc#
2006/1019582)
B.2.1.2 EEC/A2 Purified product (purity: 99.6% w/w) Acceptable Tuerk W.,
Boiling point | Differential scanning | There is no endothermic effect other than the mgigioint. Therefore, boiling or (1996¢)
(1A 2.1.2) calorimetric method | g pjimation of the test substance can be excluded. (BASF
(DSC) RegDoc#
OECD 103 (demonstrated by a DSC graph) 1996/10961)
GLP Daum A,
(2006)
(BASF
RegDoc#
2006/1019582)
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.3 EEC/A2 Purified product (purity: 99.6% w/w) Acceptable Tuerk W.,
Temperature of| Differential scanning | pecomposition is observed at approx. 200 °C (1996¢)
decomposition ¢ calorimetric method (BASF
sublimation (DSC) (demonstrated by a DSC graph) RegDoc#
(A 2.1.3) OECD 103 1996/10961)
GLP Daum A.,
(2006)
(BASF
RegDoc#
2006/1019582)
B.2.1.4 EEC/A3 Purified product (purity: 99.6% w/w) Acceptable Kaestel R.,
Relat_ive Hydrometer D2 =1.165 20 °C (1997a)
density OECD 109 (BASF
(NA 2.2) GLP RegDoc#
1997/10238)
EEC/A3 TK: content of cycloxydim: 42.0 % w/w Acceptable Kaestel R.,
Gas comparison D2 =0.99 at 20 °C (1997c)
pycnometer (BASF
OECD 109 RegDoc#
GLP 1997/10654)
B.2.1.5 EEC/A4 Purified product (purity: 99.6% w/w) Acceptable Kaestel R.,
Vapour GLP 1.0 x 10-5 Pa at 20 °C (1997a)
pressure . . (BASF
(1A 2.3.1) 2.2x10”Pa at2s°C RegDoc#
1997/10238)
B.2.1.6 Calculations based on| 6.141 x 1¢ Pam3mol™* (20 °C) Acceptable Ohnsorge U.,
Volatility, vapour pressure, values used for calculation: (2000)
Henry's law molecular weight and - . (BASF
constant water solubility water solubility: 53 mg/L at pH 4.3 and 20 °C RegDoc#
(1A 2.3.2) vapour pressure: 1.0 x 10Pa at 20 °C 2000/1013164)
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Property
(Annex point
as reference
to the DAR)

Method

Results

Conclusion/Comment

Reference
(Study)

B.2.1.7
Appearance:
physical state
and colour
(A 2.4.1)

Visual examination;

subjective evaluation
by independent person
GLP

Purified product (purity: 99.6% w/w)

colourless solid consisting of white crystals
s

Acceptable

Tuerk W.,
(1996c¢)
(BASF
RegDoc#
1996/10961)

Technical product (purity: 92.3% w/w)
yellow liquid, a viscous paste

Acceptable

Kaestel R.,
(1997hb)
(BASF
RegDoc#
1997/10385),

TK: content of cycloxydim: 42.0 % w/w
yellow liquid

Acceptable

Kaestel R.
(1997¢)
(BASF
RegDoc#
1997/10654)

B.2.1.9
Appearance:
odour

(1A 2.4.2)

Organoleptic
determination;
subjective evaluation
by independent person
GLP

Purified product (purity: 99.6% w/w)
odourless

S

Acceptable

Tuerk W.,
(1996¢)
(BASF
RegDoc#
1996/10961)

Technical product (purity: 92.3% wi/w)
moderate aromatic odour

Acceptable

Kaestel R.,
(1997b)
(BASF
RegDoc#
1997/10385)

TK: content of cycloxydim: 42.0 % w/w
moderate aromatic odour

Acceptable

Kaestel R.
(1997c)
(BASF
RegDoc#
1997/10654)




CLH REPORT FOR [CYCLOXYDIM]

Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.10 UV/VIS - Spectroscopy Purified product (purity: 99.6% w/w) The spectrum measured| Tuerk W.,
Spectra of the | GLP ¢ =10.48 mg/L in neutral medium is (1996b)
active T acceptable (BASF
substance Solvent Amax [am] Emax [L (ol [6m™] In addition a spectrum in| RegDoc#
(A 2.5.1) MeOH 210 7216 acidic medium is 1996/10960)
227 4.1 x 16 required since the pKa of
259 1.0 x 1d cycloxydim is 4.17
278 9.3x 1¢ = the spectra are
290 7.9x10 submitted and reported ih
300 4.4x 10 the resubmission report
. dgi bel
g above 290 nm > 10; absorbance until approx. 320 nm anc given below
OECD 101 UVMNVIS - Purified product (purity: 99.6% w/w) at 25 °C Acceptable Kroehl T.
Absorption spectra concentration = 19.9 mg/L (2007)
BASF Reg
GLP Solvent Amax [ Emax [L O BM?] Doc#
MeOH/HCL 228 6753 2007/1017028
pH=1.4 260 13788
290 4199
310 2930

g above 290 nm > 10; absorbance until approx. 330 nm
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
OECD 101 UVNVIS - Purified product (purity: 99.6% w/w) at 25 °C Acceptable Kroehl T.
Absorption spectra concentration = 19.92 mg/L (2008)
GLP BASF Reg
Solvent Amax fnmi Emax [L MO GmM ™ Doc#
MeOH/NaOH 215 4983 2008/1009861
pH=12.1 234 2140
283 22105
290 18079
g above 290 nm > 10; absorbance until approx. 320 nm
FTIR - Spectroscopy | Purified product (purity: 99.6% w/w) Acceptable Tuerk W.,
KBrdisk, The IR spectrum of (1996b)
600 — 4000 cm cycloxydim is in (BASF
GLP agreement with the RegDoc#
chemical structure 1996/10960)
H - NMR- Purified product (purity: 99.6% w/w) Acceptable
Spectroscopy The NMR spectrum of
GLP cycloxydim is in
agreement with the
chemical structure
MS - Spectroscopy Purified product (purity: 99.6% w/w Acceptable
El Direct Inlet The MS-spectrum is
GLP consistent with the
chemical structure
B.2.1.11 No impurities of
Spectra of toxicological or
relevant environmental
impurities significance
(1A 2.5.2)
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Property Method Results Conclusion/Comment Reference

(Annex point (Study)

as reference

to the DAR)

B.2.1.12 EEC/A6 Purified product (purity: 99.6% w/w) at 20 °C Acceptable Tuerk W.,

Solubility in flask method Solubility in purified water (Millipore quality): 3 mg/L (1996a)

water OECD 105 o . (BASF

(1A 2.6) HPLC The saturated solution is acidic (pH 4.3) RegDoc#
GLP 1996/10935)
EEC/A.6 Purified product (purity: 99.6% w/w) all at 20 °C Acceptable Class T. (2008
flask method pH 4 (phthalate buffer) 0.05 g/l BASF Reg
OECD 105 Doc#
HPLC pH 7 (phosphate buffer) 0.9 g/l 2008/1021518
GLP pH 9 (borate buffer) 8 g/l
CIPAC MT 157.3 Purified product (purity: 99.4% w/w) at 20 °C Acceptable Pawliczek J.B.,

flask method
HPLC
according to GLP*)

38 mg/L in bi-distilled water
30 mg/L in water adjusted to pH 3 with HCI
Cycloxydim forms salts in the alkaline range (pHB-

(> 50 % w/w of pure a.i. is soluble in bi-distilleater (pH 10.7) in form of its

sodium salt)

CIPAC MT 157.3

flask method is
comparable to EEC/A6
flask method

(1988)
(BASF
RegDoc#
11669)
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.13 Visual classification. Purified product (purity: 99.6% w/w) Acceptable Daum A,
Solubility in CIPAC MT 181 (1998)
organic [formerly CIPAC solvent solubility at 20 °C [g/100mL] (BASF
solvents BASF RegDoc# No. RegDoc#
(A 2.7) 3869/M] n-heptane > 25 1998/10949)
GLP toluene > 25

dichloromethane > 25

methanol >25

acetone >25

ethyl acetate >25
B.2.1.14 OECD 107 Purified product (purity: 99.4% w/w) at 25 °C Acceptable Redeker J.,
Partition flask method log Pow = 3.09 at pH 5 (mean value of 3.13, 3.22 and)2.92 The method is (1988a)
O water| ey =1.36 tpH 7 lue of 1.55, 1.46 and)1.08 comparable to the g
n-octanol/water| according to GLP*) =L at pH 7 (mean value of 1.55, 1.46 and)1. EEC/A8 shake flask RegDoc#
(1A 2.8) =-0.42 at pH 9 (mean value of -0.42, -0.40 4nhd5) method. 1988/10545)

The different values are determined with conceianatof 17, 10° and 10
mol/L.

Phase separation is achieved by centrifugatio® 4C2and 12 000 g.

Although the substance
surface active, phase
separation is described.

OECD 107
HPLC
GLP

BH 517-T1SO (BH 625-7) (purity: 98.5% w/w) at 20 °

metabolite in rats, goats, hens, and plants

The test substance shows two signals for the @istisomere at the S=O group.
Concentration: 10.01 mg/50mL.

log Pow (isomere 1) = 1.35
log Pow (isomere 2) = 1.42
Since the substance does not dissociate, thedgg@&es not depend on pH.

Acceptable

The method is
comparable to the
EEC/A8

Daum. A.,
(1997)
(BASF
RegDoc#
1997/11453)
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
OECD 107 BH 517-TSO (purity: 97.1% wiw) at 20 °C Acceptable Daum. A,
flask method metabolite in rats, goats, hens, and plants The method is (2000)
HPLC log Pow = 1.22 deionized water; conc. = 9.208 mMol/L comparable to the (BASF
GLP =0.96 deionized water; conc. = 0.921 mMol/L EECI/A8 shake flask RegDoc#
method 2000/1013186)
=1.15 at pH 4; conc. = 9.208 mMol/L :
=1.16 at pH 4; conc. = 0.921 mMol/L
=-0.81 at pH 7; conc. = 9.208 mMol/L
=-1.00 at pH 7; conc. = 0.921 mMol/L
=-1.77 at pH 9; conc. = 9.208 mMol/L
=-1.97 at pH 9; conc. = 0.921 mMol/L
B.2.1.15 US-EPA, Subdivision N [**C]-cycloxydim radio-chemical purity > 95 % Acceptable. Hassink J.,
'(]'ﬁ’frzogi')s rate | § 161-1, The claim to address the I(32,£g|2)Re
I OECD Guideline 111, Half lives of a.i. at 25°C formauon of the Z-' Dot 9
2004, isomer [see reporting
2008/1090871

SETAC, March 1995
GLP

pH 4: 2.1 days

pH 5: 12.2 days
pH 7: 264 days*
pH 9: 958 days*

* extrapolated

table 1(17)] is not
possible since E/Z
isomerization takes plact
in solution leading to an
equilibrium of both
isomers which depends
on the polarity and the
pH value of the solvent.

For further explanation,
please refer to Volume 4
C.1.2.2 Identity of
isomers.
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.16 FAO, Rev. 3; [**C]-cycloxydim radio-chemical purity: 95.2% (pH 812.6% (pH 7), 96.2% (pH | Acceptable Goetz N.,
Direct US-EPA, Subdivision N 9) For details see B.8.4 Fate(2000)
phototrans- §161-2 Unlabelled reference substance: Purity: 99.0 % w/w) and behaviour (BASF
formation GLP Half lives at 22 °C: RegDoc#
(A 2.9.2) 2000/1000143)

pH5: 5.8h

pH7: 17.6h

pH9: 22.3h

Metabolites:

At pH 5: TSO: 32%, T2S: 12% and T1SO £d,3NO;S): 69% T2SO

(015H21NO3S): 18%

At pH 7: TSO: 53% and T1SO: 64% T2SO: 16%

At pH 9: TSO: 18%, T1S (sH23NO,S): 28%, T1SO: 68%
B.2.1.17 Calculation Quantum yield in moles degraded pestein absorbed Acceptable Goetz N.,
Quantum yield pHE  ®=568x17 For details see B.8.4 Fafe(2000)
(1A 2.9.3) and behaviour (BASF

pH7: ®=187x10 RegDoc#

pH9: ®=202x10 2000/1000143)
B.2.1.18 OECD 112 Purified product (purity: 99.4% w/w) Acceptable Redeker J.,
Dissociation according to GLP*) PKa = 4.17 at 20 °C (1988b)
constant (pKa) . (BASF
(1A 2.9.4) PKa = 4.04 at2s5°C RegDoc#

1988/10557)

B.2.1.19 Calculation according | Calculated atmospheric degradation half life: Acceptable Sarafin R.
Stability in air, | to Atkinson’s method | 1., _ g 3 For details see B.8.7.1 | (1991a)
photochemical Fate and behaviour in aif (BASF
oxidative RegDoc#
degradation 1991/10319)
(A 2.10)
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.20 EEC/A10 Technical product (purity: 92.3% wi/w) Acceptable Loeffler U.,
I(lelimZmlalbllh)ty GLP Preliminary test A burning rate of 145 s was measured Technical cycloxydim is EégAS)S?I?)
e Main test: 31s considered as “highly
flammable” RegDoc#
o . ) 1997/10446)
Purity is mentioned in
Tier 2
TK: content of cycloxydim: 42.0 % w/w Acceptable Loeffler U.,
Not applicable for liquids (1997b)
PP q (BASF
RegDoc#
1997/10655)
B.2.1.20 N.1 Section 33.2.1.4 | Technical product (Batch COD-001412) TC (solid) Acceptable L6hr, (2010)
Flammability | no GLP required Preliminary test is negative (brief burning follosviey rapid extinction) No classification (BASF
N idered a fl ble solid (TC) of divisio.4 according to Regulation | RégDoc#
ot considered a flammable solid (TC) of divisiad. 1273/2008 2010/1155866)

According to CLP a new
study was required
referring to the
“Recommendations on
the Transport of
Dangerous Goods,
Manual of Tests and
Criteria, 2nd revised
edition, Part Ill, Test N.1
Section 33.2.1.4"
resulting in NO
CLASSIFICATION for
the technical compound
(TC). The new study
provided has been
considered relevant with
respect to CLP.
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
B.2.1.21 EEC/A15 Technical product (purity: 92.9% w/w) Acceptable according to| Loeffler U.,
Auto- GLP Auto-ignition temperature is 295 °C Directive 67/548/EEC. (2000)
flammability Compound is not (BASF
(1A 2.11.2) considered as auto- RegDoc#
flammable under test 2000/1013215)
condition
Purity is mentioned in
Tier 2
According to the to an
ECHA guidance
document (ECHA-09-G-
02-EN) no test procedure
(N.4) for self heating is
applicable if the
substance is completely
molten at 160 °C.
This is demonstrated by
DSC plots for
determination of melting
point and boiling point
(refer to B.2.1.1 and
B.2.1.2
No classification.
TK: content of cycloxydim: 42.0 % w/w Acceptable Loeffler U.,
Auto-ignition of the TK occurs at 360 °C TK is not considered as | (1997b)
auto-flammable under | (BASF
test condition RegDoc#
1997/10655)
B.2.1.22 EEC/A9 Technical product (purity: 92.9% w/w) Acceptable Loeffler U.,
Flash point Non-equilibrium Ignition was observed at the flash point 89.5 °C Purity is mentioned in | (2000)
(A 2.12) method Tier 2 (BASF
GLP RegDoc#
2000/1013215)

26
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
TK: content of cycloxydim: 42.0 % w/w Acceptable Kaestel R.
The TK has a flash point of 62 °C (1997¢)
(BASF
RegDoc#
1997/10654)
B.2.1.23 EEC/A14 Technical product (purity: 92.9% w/w) For pasty substances algd_oeffler U.,
Explosive GLP No explosive properties were observed, neithemtaénor by impact mechanical sensitivity | (2000)
properties (friction) has to be tested. (BASF
(A 2.13) However, due to it's RegDoc#
limited stability, 2000/1013215)
cycloxydim technical is Petersen-Thiery
notisolated as TC but | . (2006).
handled, transported ang (BASF
processed as TK RegDoc#
(technical concentrate). 2006/1019535)
Therefore, no data are
required.
TK: content of cycloxydim: 42.0 % w/w Acceptable Loeffler U.,
Not applicable because the test substance isia liqu (1997b)
(BASF
RegDoc#
1997/10655)
B.2.1.24 EEC/A5 Purified product (purity: 99.6% w/w) at 20 °C Due to a low water Kaestel R.,
Surface tension| 1.6.4. OECD - o solubility the test is (1997a)
(A 2.14) harmonized ring 0 =58.0 mN/m at0.5 % (wiw) acceptable, although (BASF
method o =57.0 mN/m at 2.0 % (wi/w) in pure water. according to EEC/AS | RegDoc#
GLP 90% of the saturation 1997/10238)

The solutions/suspensions were filtered beforerdetation i.e. a saturated
solution

solubility is required.
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Property Method Results Conclusion/Comment Reference
(Annex point (Study)
as reference
to the DAR)
Technical product (purity: 92.3% wi/w) at 20 °C Acceptable Kaestel R.,
The surface tension of Cycloxydim TC at 1.0 % imgpwater is 56.2 mN/m Eé?:gl?)
The solution/suspension was centrifuged beforerghitation RegDoc#
1997/10385)
TK: content of cycloxydim: 42.0 % w/w at 20 °C Acceptable Kaestel R.
At 1 % concentration the TK causes a surface tersi®2.4 mN/m %?S?IS)
RegDoc#
1997/10654)
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Property Method Results Conclusion/Comment Reference

(Annex point (Study)

as reference

to the DAR)

B.2.1.25 Statement according t9 Technical product (purity: 92.9% w/w) According to the UN Loeffler U.,

Oxidising EEC/AL7 Not applicable because of the chemical structuteetest substance manual: _ (2000)

properties Recommendations on the(BASF

(IA 2.15) transport of dangerous | RegDoc#
goods, a test has to be | 2000/1013215)
provided as the Petersen-Thiery
compound contains M. (2006).
oxygen that is not only (BASF
bonded to carbon or RegDoc#
hydrogen, but to 2006/1019535)

nitrogen.

The performance of the
test is only required, if
the TC is transported or
marketed.

However, a statement
was provided by the
notifier that due to it's
limited stability,
cycloxydim technical is
not isolated as TC but
only handled, transporte
and processed as TK
(technical concentrate).
Therefore, no further dat
are required.

o

EEC/A.21
GLP

TK: Batch 7073 (purity: 41.55%)

Cycloxydim TK is not an oxidizing agent. The meaagsure rise time of the test
mixture is greater than the mean pressure rise dintfee reference mixture.

Acceptable

Bitterlich S.
(2007)
BASF Reg
Doc#
2007/1013309

Parts marked in grey: Additional studies or statemets to the DAR submitted for (non)classification accaling to Regulation 1272/2008
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2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for Classification and Labelling.

2.2 Identified uses

Cycloxydim is used as herbicide for outdoor foaraying against perennial grasses.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chengal studies

Method Results Remarks Reference
EEC/A10 TC (purity: 92.3% wi/w) - Loeffler U.,
(1997a)

Preliminary testBurning rate of
145 s was measured

Main test: 31s

Cycloxydim is considered as
“highly flammable” R11

(BASF RegDoc#
1997/10446)

3.1

3.1.1 Summary and discussion of physico-chemical propeds

No classification is proposed according to CLP Raion

3.1.2 Comparison with criteria

Regarding physical and chemical properties clasgifin as R11 highly flammable (DSD) was
proposed, however no classification is proposet vagard to CLP. This was demonstrated by a
study performed according to Recommendations o thesport of Dangerous Goods, Manual of
Tests and Criteria, 2nd revised edition, PartTidst N.1, Section 33.2.1.4.

Classification for self heating (CLP) requires Hadient testing method (N.4) to DSD classification.
However, according to ECHA guidance document (EQ}AG-02-EN) no testing is applicable if
the substance is completely molten below 160 °GaDa corrosiveness to metals are not
considered under DSD as well. According to the EGiidlance document (ECHA-09-G-02-EN)
no reclassification is applicable if the substaisaeot “skin corrosive”.

Therefore no classification and labelling (CLP) poposed regarding physical and chemical
properties for cycloxydim TC and TK.

3.1.3 Conclusions on classification and labelling

No classification is proposed according to CLP Rafion
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4 HUMAN HEALTH HAZARD ASSESSMENT
4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information

Absorption/ExcretionFrom urine and bile studiesioavailability (enteral absorption) of
Cycloxydimwas identified to be > 9% and occurred rapidly, of both the free acid aredsbdium

salt. The majority (74 — 86 %) of the single orasd of 10 mg/kg bw of the sodium salt of
Cycloxydim is eliminated renally, most of which waxscreted within 24 hours. Only 14 — 26 % of
the administered radioactivity was excreted in ése@\fter a 14 day pre-treatment of 10 mg/kg bw,
the excretion balance was very similar to that single dose of 10 mg/kg bw. Biliary excretion

plays an important role in the elimination of thibstance (55 — 65 % of the dose being excreted via
this route). A significant part of the material ested via bile was re-absorbed and subsequently
eliminated via urine.

The pharmacokinetic parameterfsthe free acid and the sodium salt of Cycloxydina dose of 10
mg/kg bw were comparable, with the exception that ®f the free acid was reached 5 - 7 hours
after oral administration with a,« of 5 and 6.8 pg/mL for males and females, respelgti In case
of oral administration of the sodium salffwas 0.5 - 1 hour with a G« of 8.4 and 9.3 ug/mL for
male and female rats, respectively,sEBvas similar after single or seven consecutive atgzkoral
doses of the corresponding concentrations of g dcid. Intravenously applied sodium salt
reached a ax that was 4-fold (33.5 and 39.5 pg/mL for males temdales, respectively) of that
reached by oral administration. The AUC data ingiGamore than proportional increase of AUC
with dose.

Tissue distributiorstudies indicated that after the last of sevely @mal administrations,
radioactivity in the organs rapidly declined oviend. At 72 h after the last dose radioactivity was
1 pg/g tissue for all organs. The highest amouhtadioactivity were found in the
biotransformation active organs: liver (0.07 antbQug/g in males and females, respectively) and
kidneys (0.07 and 0.12 pg/g in males and femadsgpactively), but also drastically in thyroid
glands (0.13 and 0.15 pg/g in males and femalepentively). Compared to plasma levels (0.03
and 0.06 pg/mL in males and females, respectivety)centrations in the other organs were equal
or lower with the exception of whole blood (0.05dnh08 ug/g in males and females, respectively)
and gut (0.06 and 0.10 pg/g in males and femadspgectively) There was evidence of some
retention in the thyroid gland and blood cellspalasal mucosa was found to be a feature of
disposition. No potential of bioaccumulation canalssumed.

The analysis of urine, bile, faeces and organsatdd that several metabolit@sre formed. Eight
compounds were isolated and five (including pacemipound) could be identified
spectrometrically. As far as possible the propagaattures for the metabolites were corroborated
by comparison with synthetic standards. Pattermeegfibolites in the urine were qualitatively and
quantitatively similar after administration of 1@fkg bw of either the free acid or the sodium salt.
At a dose of 300 mg/kg bw (free acid) the quakatlistribution of urinary metabolites was
similar, but relatively less metabolised. The majmtabolite in urine, liver and kidneys was in all
cases the sulphoxide of CycloxydifiSO, accounting for about 21 - 47 %, depending oredosl
sex. It has also to be mentioned that in most cBS€sco-chromtographed with T1&Ohe

second quantitatively important metabolite (< 1®Padministered radioactivity) was T1SO,
resulting from N-de-ethylation of TSO. Minor compmts in urine were T1S(sulphone of



CLH REPORT FOR [CYCLOXYDIM]

T1SO0), T2SO (Beckmann rearrangement of T1SO) andanged Cycloxydim. Metabolites of
hydroxylation at the 5-position of the cyclohexeimg of the parent were identified to be of little
quantitative relevance (2.3 % activity in urinegllbwing enzymatic hydrolysis of bile secretion
the major metabolites corresponded to TSO (inclydihSQ), unchanged parent and T2S (N-de-
ethoxylated and rearranged parent product).

Proposed metabolic pathway of Cycloxydim in mammals
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Dermal absorption:
In vivo rat study Beimborn & Leibold,2003)

The dermal absorption considering material deteictedine, feces, cage wash, blood cells, plasma,
kidneys, liver and the carcass for the aqueougisaland for the formulation concentrate were
found to be very similar, after 8-hour exposurettital amount of radiolabel absorbed ranged from
approx. 22.3 to 29.3 % irrespective of the highoar dose concentration tests. At the end of the 8-h
period, a certain amount of substance locatedarskin was available for further absorption, as
indicated by a decline of radioactivity at the aggtion site and an increase in the material
absorbed with time. At the high dose level, resulticate that about 90 % of the radioactive
material remaining in the skin after end of expesuenetrated subsequently through the skin
during the post-observation period (after 96h), mehe at the low dose level, about 65 % of the
radioactivity remaining in the skin after the ericerposure penetrated through the skin during the
post-observation period. Therefore the potenti@tditionally includes the residing material in the
skin of the application site) absorbable amoumhafterial ranges in the aqueous dilution between
31.3-38.1 % and in the concentrate from 24.9.% 3

For hazard assessment the “worst-case” assumpdigsrto be anticipated, therefore 31% dermal
absorption is suggested for the undiluted formarkatimixing loading) and 38% for the aqueous
diluted formulation(spray application) from in vivo rat study.

In vitro human and rat skin studéamer et al., 2007)

For the agueous dilutiortd the representative formulation BAS 517 2% dermal penetration of
C-labelled cycloxydim through human skin was 1”®6radioactivity found in receptor fluid,
receptor samples including wash out, recepb@mber including washing, skin preparation); &r r
skin, the dermal penetration was higher (47.44%)n@aring the dermal penetration through rat
skin and human skin, the ratio rat : human fordihetion can be calculated to be 2.6.

For the concentratef the representative formulation BAS 517 & dermal penetration 6iC-
labelled cycloxydim through human skin was 7.87r@@ipactivity found in receptor fluid, receptor
samples including wash out, receptbamber including washing, skin preparation); &drskin, the
dermal penetration was higher (63.12%). Compaftiegdermal penetration through rat skin and
human skin, the ratio rat : human for the dilutoam be calculated to be 8.0.

Combining the results of the vivo study (31% dermal absorption was suggested founkduted
formulation (mixing loading) and 38% for the aqusdliluted formulation (spray application)) with
the results of then vitro study (concentrate: 8 times more permeable throagbkin; dilution: 2.6
times more permeable through rat skin), 3.9% deahsabrption for undiluted formulation and
14.6% for dilutioncan be calculated.

4.1.2 Human information

No data available.
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4.1.3 Summary and discussion on toxicokinetics

Absorption, distribution, excretion and metabolism(toxicokinetics)

Rate and extent of oral absorption

Rapid and skter(>95%), based on urinary and bilary

excretion within 48 h

Distribution

Widely distributed; highest levels found in liver,
kidneys, thyroid gland and blood cells

Potential for accumulation

No potential for accletion

Rate and extent of excretion

95% excreted witldid B, mainly via urine (72 - 86%)
14 -26% via faeces

Metabolism in animals

Extensively metabolized: main metabolites TSO
(oxidation of sulphur); and T1SO (oxidation of dulp
and N-de-ethoxylation)
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4.2 Acute toxicity

Table 11: Summary table of relevant acute toxicitystudies

Method Results Remarks Reference
Acute oral toxicity (OECD 401) | @ LDse= 3830 mg/kg bw Wistar rat, Kieczka H.,
= Kirsch P. 1984(a)
d LD?O 4420 mg/kg bw Purity 92.2%
Combined LR, = 3940 mg/kg
bw
Acute oral toxicity (OECD 401) | 4/9 LDse> 5000 mg/kg bw NMRI mouse Kieczka H.,

) Kirsch P. 1985(b)
Purity 94.8%

Acute dermal toxicity (OECD 402) /9 LDsy> 2000 mg/kg bw Wistar rat, Kieczka H.,

. Kirsch P. 1984(b)
Purity 92.2%

Acute inhalative toxicity (OECD | /9 LCso> 5.28 mg/L Wistar rat, Klimisch H.J. et

403) ) al. 1985
Purity 94.8%

4.2.1 Non-human information

4.2.1.1Acute toxicity: oral

Rat:

Mortalities occurred between day 3 and 7 in matekfamales at dose levels of 3830 and

5000 mg/kg body weight, with the exception of oighkdose group female that died within 24 h
after dosing. No mortality was noted at lower diesels. Clinical symptoms recorded were
dyspnea, apathia, abnormal position, staggeriogiatparesis, tremors, twitching, spastic gait,
piloerection, exsiccosis, salivation, lacrimatiordgoor general state. The onset of symptoms was
observed between 30 minutes and 5 hours afterglasiranimals that survived to the end of the
study, symptoms were observed up to day 7 of tdysind occurred in a dose-dependent fashion
starting at 2150 mg/kg body weight. No symptomsenested at the lowest dose level of

1210 mg/kg body weight. At study termination thevsung animals were free of symptoms.
Macroscopic examination in animals that died res@&loody ulceration of the glandular stomach
and hematinized contents of the intestine in séwases. No substance-related necropsy findings
were noted in animals that survived.

The LDso for Wistar rats was calculated at 3830 mg/kg bwfénales and 4420 mag/kg bw for
males(combined 3940 mg/kg bw).

Mouse:

At the dose level of 5000 mg/kg bw, mortality wastricted to one male mouse, which died within
one day after test substance administration. Girsgmptoms recorded were dyspnea, apathia,
abnormal position, staggering, paresis, absentngflex, narcotic-like state, twitching,
piloerection, imbalance and poor general state.offset of symptoms was observed between 30
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minutes and 1 day after dosing. These symptoms almerved in animals that survived up to one
day of the study, and were dose dependent staatiig70 mg/kg body weight. At study
termination the surviving animals were free of syonps. Macroscopic examination in the mouse
that died revealed a yellow-brown discoloratioriregf liver. No substance-related findings were
noted in animals that survived.

The oral LBy, in NMRI mice was calculated > 5000 mg/kg body viaeig

4.2.1.2Acute toxicity: inhalation

There were no mortalities in the study. During esgpe to cycloxydim, weak attempts to escape
were noted as well as eyelid closure, and shailerky respiration. After exposure slight
piloerection and jerky respiration were noted. Mo@malities apart from slight alopecia on the
head were noted on day 6 after exposure.

The body weight gain in males and females reveatesubstance related effects. No macroscopic
findings were noted at study termination (day. 14

Cycloxydim has low acute inhalation toxicity asuid aerosol. The 4-hour g by head-nose
exposure was calculated to be: > 5.28 mgflale and female Wistar rats).

4.2.1.3Acute toxicity: dermal

Body weight gain increased consistently up to niags of observation, no later time point were
measured. No deaths occurred. Clinical signs, fiedings as well as macroscopic examination
revealed no abnormalities at a concentration 00206/kg bw.

Cycloxydim is of low acute toxicity in rats afteeimal administration. The Ldgis higher than
2000 mg/kg bw in Wistar rats

4.2.1.4Acute toxicity: other routes

No information on other routes.

4.2.2 Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.

4.2.3 Summary and discussion of acute toxicity

Cycloxydim has low oral acute toxicity in rats amduse, and low dermal and inhalative toxicity in
rats (rat oral LIy = 3940 mg/kg bw, mouse oral kP> 5000 mg/kg bw, dermal Lfg > 2000
mg/kg bw, LGo > 5.28 mg/L air).

4.2.4 Comparison with criteria

All estimated L3, values are above the criteria for classificatioml #&abelling (both DSD and
CLP).
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4.2.5 Conclusions on classification and labelling

No classification and labelling is proposed for Bygdim regarding acute toxicity.

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

No specific non lethal,_target organ toxicigfter single exposure was observed in acute tgxici
studies. The observed effects in acute toxicityglists covered mostly clinical signs like dyspnea,
apathia, abnormal position, staggering, paresigcivng and piloerection. In addition, no human
data are available that would support classificatar this endpoint. No classification as STOT-SE
under the CLP Regulation is proposed.

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

No specific target organ toxicity after single egpre was observed in acute toxicity studies. No
acute neurotoxicity studies are provided.

4.3.2 Comparison with criteria

No effects observed in acute toxicity studies wawigger criteria for classification and labelling
STOT SE.

4.3.3 Conclusions on classification and labelling

No classification and labelling is proposed forgaeling specific target organ toxicity after single
exposure.

4.4 Irritation

4.4.1 Skin irritation

Table 12: Summary table of relevant skin irritation studies

Method Results Remarks Reference
Skin irritation study (OECD 404) Slightly irritain White Vienna Kieczka H.,
rabbits, Kirsch P. 1984(c)

Purity 92.2%

4.4.1.1Non-human information

After 4 hours there were slight erythemas obseiwed of the 6 animalswhich were subsided
within 48 h (see Table beloyAt 24 h only two animals showed slight skin rednédse overall
mean value for erythema and edema for all animats@vl and 0.0, respectively. No other findings
were noted. Thus the study was terminated 72 raftes test substance administration.
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Table 13: Skin irritation results of Cycloxydim in White Vienna rabbits

Animal 1 2 3 4 5 6
R/ED* R/ED R/ED R/ED R/ED R/ED
24 h 0/0 1/0 1/0 0/0 0/0 0/0
48 h 0/0 0/0 0/0 0/0 0/0 0/0
72h 0/0 0/0 0/0 0/0 0/0 0/0
Mean value 0/0 0.3/0 0.3/0 0/0 0/0 0/0

*R/ED = redness/edema

In a skin irritation study cycloxydim showed onlymmal irritating properties with an overall mean
score of 0.1 for erythema (barely perceptible),stbered asery slightly irritatingto the rabbit
skin. According to classification criteria, classificatiand labelling is not warranted.

4.4.1.2Human information
No information available from case reports, epid#agical studies, medical surveillance, reporting
schemes and national poisons centres.

4.4.1.3Summary and discussion of skin irritation
According to the results of the rabbit skin irribat study, cycloxydim is not irritartib the intact
shaved rabbit skin.

4.4.1.4Comparison with criteria
Estimated skin irritation scores (0.1 for erythenaa¢ below the criteria for classification and
labelling (according to both DSD and CLP).

4.4.1.5Conclusions on classification and labelling

No classification and labelling is proposed forloygdim regarding skin irritation.

4.4.2 Eye irritation

Table 14: Summary table of relevant eye irritationstudies

Method Results Remarks Reference
Eye irritation study (OECD 405) Slightly irritating White Vienna Kieczka H.,
rabbits, Kirsch P. 1984(d)

Purity 92.2%

4 .4.2.1Non-human information

Eye effects observed in the rabbits were confireccdnjunctival redness and discharge. No
reactions could be found on the cornea and irenrabbit, furthermore, no conjunctival swelling
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was noted throughout the study (grade O at all-fmiats). Conjunctival redness (grade 1 in one

rabbit and grade 2 in 5 rabbits) and discharged@@ was noted 1 hour after application. Ocular
findings at the 24 h reading were confined to sligimjunctival redness (grade 1 in five rabbits and
grade 2 in one rabbit). Recovery continued to pregrand by day 8 of the study (study

termination); no findings were noted in any of Hr@mals tested. The mean (24h—-48h-72h) score
for conjunctival redness was 0.8 (Table below).

Table 15: Eye irritation study in White Vienna rabbits: Scoring for conjunctival redness

Time point of scoring Score Overall
Rabbit 1lh 24 h 48 h 72 h 8d| 24-48-72h mean score
1 2%* 1 0 0 0 0.3
2 2%* 1 1 1 0 1.0
3 2% 1 0 0 0 0.3
0.8
4 1 2 1 1 0 13
5 2%* 1 1 0 0 0.6
6 2% 1 1 1 0 1.0

** = Discharge (Grade 2 = with moistening of tidsland hairs just adjacent to lids)

According to the results of the study with the 28h-72h score values (none of 6 rabbits had
conjuctival erythemaz 2), cycloxydim is considered as very slightly @rt to the rabbit eye.
Therefore, classification and labelling is not vaated.

4 .4.2.2Human information

No information available from case reports, epid#ogical studies, medical surveillance, reporting
schemes and national poisons centres.

4.4.2.3Summary and discussion of eye irritation

According to the results of the eye irritation studycloxydim is slight irritanto the rabbit eye;
according to classification criteria, classificatiand labelling is not warranted.

4.4.2.4Comparison with criteria

Estimated eye irritation scores (24 — 72 hours)batew the criteria for classification and labedjin
(according to both DSD and CLP).

4.4.2.5Conclusions on classification and labelling

No classification and labelling is proposed forloxgdim regarding eye irritation.
4.4.3 Respiratory tract irritation

4.4.3.1Non-human information

There is no specific information regarding the i&pibf cycloxydim to cause irritation to the
respiratory tract during the acute inhalation tayistudy.
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4.4.3.2Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.

4.4.3.3Conclusions on classification and labelling

No classification is proposed for respiratory triaGtation.

4.5 Corrosivity

Based on the data from the skin and eye irritattodies it can be concluded that cycloxydim is not
corrosive.

4.6 Sensitisation

4.6.1 Skin sensitisation

Table 16: Summary table of relevant skin sensitigeon studies

Method Results Remarks Reference
Skin sensitization, Maximisation | Not sensitising Guinea pig, Kieczka H.,
test (OECD 406) Purity: 94.8% Kirsch P. 1985(a)

4.6.1.1Non-human information

The intradermal induction caused distinct erythemmd edema formation. The injections of Freud’s
adjuvant/aqua dest. (1:1) caused distinctive emthand edema in the control animals, whereas the
injected olive oil only caused distinct erythemdteA dermal induction distinct erythema and
incrustation were observed in addition to distedéma in the test group. After challenge with a
75% test substance formulation as well as an aliveolution, no skin changes could be observed
either in the control groups or in the test grolipe challenge reactions can be derived from table

below.
Table 17: Results — Guinea Pig Maximization Test (BMT) with Cycloxydim

Challenge i challenge ¥ challenge
Test substance 75% in olive oil Olive oll 75% in olive oil Oliveib
concentration
Control group 1 0/10 0/10 0/10 0/10
Control group 2 no application of 0/10 0/10
test substance
Test group 0/20 0/20 0/20 0/20

X/Y:  number of positive reactions/number of anisntdsted (reading 48 h after beginning of testtsmios
application

Cycloxydim is negative in the Guinea Pig MaximipatiTest under the test conditions chosen, and
thus considered as not sensitiztoghe skin.
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4.6.1.2Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.

4.6.1.3Summary and discussion of skin sensitisation

According to the results of the skin sensitisatistudy in guinea pig (Maximisation test),
cycloxydim is_not sensitisingp guinea pig skin. According to classificationiteria, classification
and labelling is not warranted.

4.6.1.4Comparison with criteria

Effects observed in the skin sensitisation studygoimea pig are below the criteria for triggering
classification and labelling (according to both D&kt CLP).

4.6.1.5Conclusions on classification and labelling

No classification and labelling is proposed forloygdim regarding skin sensitisation.

4.6.2 Respiratory sensitisation

No data on respiratory sensitisation available.
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4.7 Repeated dose toxicity

Table 18: Summary table of relevant repeated dodexicity studies

Method NOAEL Remarks Reference

28 days oral drinking water study| 1000 ppm (106 mg/kg bw/d in | Wistar rat, Kuehborth B. et
in rats (OECD 407), range finding females) and Purity: 92.8% al. 1986(c)

study

3000 ppm (272 mg/kg bw/d in
males)

Main effects at 9000 ppm in
males:

-bw|

- ureat

- triglycerideg

- liver (rel.,abs.}

- kidney (rel., abs.)

Dose range:

0, 300, 1000, 3000,
9000 ppm (drinking
water)

equivalent to:

0, 32,102, 272, 683
mg/kg bw/d (males)
0, 35, 106, 252, 678

Main effects at 3000 ppm in | mg/kg bw/d
females: (females)
- rel. liver weightt
90 days oral drinking water study| 300 ppm (22 mg/kg bw/d in Wistar rat, Kuehborth B. et

in rats with 6 months observation
period (OECD 408, EPA 82-1),
range finding study

males and 28 mg/kg bw/d in
females)

Main effects at 900 ppm

Purity: 94.8%

al. 1985

Dose range:

Males 0, 30, 100, 300, 900

-ALT 1 2700 ppm

-ALP | (drinking water)

Females equivalent to

-ALT 1 0,2.2,7.3, 22,72,

-ALP | 178 mg/kg bw/d

- creatininef (males)

- urea?l 0, 3.2, 10, 28, 74,
201 mg/kg bw/d
(females)

28 days oral drinking water study| 1000 ppm(189 mg/kg bw/d in | B6C3F1 mice, Kuehborth B. et

in mice (OECD 407), range
finding study

males and 218 mg/kg bw/d in
females)

Main effects at 3000 ppm
Males

- cholesterol|,
- rel. liver weight (115%}

Females
- cholesterol|,

Purity: 94.8%

Dose range:

0, 300, 1000, 3000,
9000 ppm
(drinking water)

equivalent to

0, 59, 189, 462,
1008 mg/kg bw/d
(males)

0, 63, 218, 591,
1177 mg/kg bw/d
(females)

al. 1986(a)

28 days oral drinking water study
in mice (partially OECD 407),"3
range finding study; only
supplemental information

100 ppm (22.5 mg/kg bw/d for
males) and > 900 ppm (82.5
mg/kg bw/d) for females

Effects from limited data set at

300 ppm in males :
-LDH |

B6C3F1 mice,
Purity: 94.8%

Dose range:
0, 30, 100, 300, 900
ppm

Kuehborth B. et
al. 1986(b)
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(drinking water)

equivalent to
0,7.3,225,58.3,
204 mg/kg bw/d
(males)

0, 8.8, 28.3, 82.5,
242 mg/kg bw/d
(females)

28 days oral feeding study in dog

540 mg/kg bw/d in males and

Beagle dogs,

Hellwig J. et al.

(range finding study) females Purity: 94.8% 1985(a)
Main effects at 120 mg/kg bw/d
Mgles . Dose range:
- liver weight? 0, 300, 1200, 3600
-ALP 1 10800 ppm
Females (diet)
- liver weight 1 equivalent to
- thyroid weight? 0,9.9, 39.8, 118,
356 mg/kg bw/d
(males)
0, 9.6, 39.4, 119,
338 mg/kg bw/d
(females)
90 days oral feeding study in dogs 300 ppm (10 mg/kg bw/d) for | Beagle dogs, Hellwig et al.,
(OECD 409, EPA 82-1), range | males and 1500 ppm (50 mg/kg pyrity: 94.8% 1985(b)
finding study bw/d) for females
l\lllgln effe.ct;‘, 15001;)8;1 (males) Dose range:
- >
j Xfrp"f'g i ) 0, 60, 300, 1500,
) 7500 ppm (diet)
Main effects 7500 ppm equivalent to
(—)f?males ) 0, 2, 10, 50, 250
- liver weight? mg/kg bw/d (males
-ALP 1 and females)
- enlarged hepatocytes
-RBC|
- Heinz bodieg
- Plateletst
1 year oral feeding study in dogs| 400 ppm (12 mg/kg bw/d) for | Beagle dogs, Hellwig J.,
(OECD 452, EPA 83-1) males and females Purity: 93.9% Hildebrand B.
Main effects at 1600 ppm 1988
Males and females 0. 400. 1600. 6400
- liver weightt ppm (diet)
i AL_P T ) equivalent to
- Heinz bodies 0, 12, 49, 206 mg/kd
bw/d (males and
females)
28 days dermal study in rats (EEC 1000 mg/kg bw/d for female andWistar rat, Mellert W. et al.
92/69, OECD 410, EPA 870.3200)300 mg/kg bw/d for male Purity: 92.9% 2001(a)

Males

- body weight|

Females

- no substance related adverse

Dose range:

0, 60, 300 and 1000
mg/kg bw/d
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| effects

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Mouse:
28 days drinking water study in mic€(tange finding studyuehborth B. et al. 1986(a)

In this 4-week range-finding study designed to deiee appropriate dose levels for a long-term
carcinogenicity study, ten B6C3F1 mice (source:r@saRiver Breeding Lab., weighing 19.5 g and
18.0 g males and females, respectively) per sexdasd were administered Cycloxydim (batch: N
64; purity: 94.8%) as sodium salt via the drinkimgter at concentrations of 0, 300, 1000, 3000 and
9000 ppm.

Feed consumption and body weight were determinem grer week. Water consumption was
determined twice per week. The health status oathmals was checked daily.

At the end of the test substance administrationpdlsamples were taken for clinicochemical
examinations (total bilirubin, urea, sodium, potass chloride, triglycerides, cholesterol, alkaline
phosphatase).

All animals were sacrificed after four weeks. Thgam weights of liver, kidneys, heart, brain,
spleen, thymus, testes and adrenals were determssdeicted organs (e.g. liver, colon, lung,
seminal vesicles, ileum, colon, cecum, pancredsesjp of selected animals were assessed by gross
pathology. Subsequently, a histopathological exation of the liver, kidney, stomach, jejunum,
lung and of all gross lesions was carried out.

The test substance intakger the entire study was calculated based ow#ekly test substance
intake data provided in the report.

Table 19: Test substance intake (calculated asafred
Test substance intake (mg/kg bw/d)
Dietary dose level (ppm) males females
300 59 63
1000 189 218
3000 462 591
9000 1008 1177

General observation3here were no test substance related mortabtietinical signs of toxicity in
any treatment group.

Body weight gairwas reduced in the 9000 ppm group. A temporaryatoh of body weight was
observed in most of the animals of all test graupslay 21 only.

Table 20: Body weight gain at day 28

Dietary dose level Male body weight Female body weight
m

(ppm) (9) (% control) (9) (% control)
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Dietary dose level Male body weight Female body weight
(ppm)
(9) (% control) (@) (% control)

0 23.00 100% 21.44 100%
300 21.90 95% 20.67 96%
1000 22.50 98% 21.40 100%
3000 22.30 97% 20.67 96%
9000 19.90 87% 19.10 89%

Food consumptionf animals of the 9000 ppm groups was reduced, too

Water consumptiowas reduced in males and females of the 9000; 8668A.000 ppm groups as
well as in females of the 300 ppm groups. The éxiethe reduction varied over time, but in
general the water consumption reduction was apprataly 50% for the 9000 ppm animals, varied
between 5 — 35 % for the 3000 ppm animals, 3 — X06rohe 1000 ppm animals and was reduced
by 13 % in the 300 ppm females.

Due to the small amount of blood available, it was possible to evaluate all clinicochemical
parameteré all animals. Therefore, for many clinicochenhiparameters, the number of available
data points per sex and dose varied (occasionaligvaas 2 out of 10); hence the results of the
clinicochemical investigation have to be viewednwiaution. Effects on bilirubin concentration did
not change drastically with increased dosing; sstigg an improved analytical approach, or less
sensitivity of mice concerning this parameter (8 data-points).

Clinicochemical examinations revealed an incredg#asma urea values. In addition, a steadily
decrease of cholesterol was found with the excepmtfdemale animals of the 1000 ppm group.
Summary of clinicochemical parameters are preseant&ble below (no statistical analysis
provided). Nevertheless, similar results were foumsubchronic studies in the rat and are most
likely substance induced.

Table 21: Clinicochemical parameters

Dose level (ppm) / 0 300 1000 3000 9000
Parameter

Bilirubin (umol/l)

& (N* > 6) 2.0+0.4 1.6+0.3 1.4+0.8 1.5+0.3 1.0+0.4
Q (N>6) 1.5+0.4 27+2.1 1.1+0.3 1.9+1.0 1.5+0.6
Urea (mmol/l)

d(N=4-8) 5.40+0.5 5.16 +0.36 6.27 +0.48 6.34+0.33 9.55+1.93
Q(N=3-7) 4.25+0.11 | 10.12+4.41 | 5.52 +0.60 5.98+0.44 | 11.39 +2.73
Cholesterol (mmol/l)

3 (N=2-5) 1.78+0.12 | 1.63+0.62 | 1.47+0.32 | 0.85+0.21 | 0.80+0.12
Q(N=2-4) 1.97 +0.37 1.23+0.44 1.68 +0.14 0.45+0.08 0.53+0.11

* N = number of blood samples evaluated for assessofgparameter

Organ weightleterminations revealed a test substance rel@m@ase of absolute weight of the
kidneys, spleen, testes and brain in male miceoaiite heart, kidney and liver weight in female
mice of the group receiving 9000 ppm test substaBoth absolute and relative heart weights were
decreased in 9000 ppm male mice only. Relative lneights were increased in male mice of all
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dose groups. There was, however, no statisticaghjfscant increase in absolute liver weight in
males up to a dose level of 3000 ppm. In femaldhehigh dose group (9000 ppm), absolute and
relative thymus weights were significantly incredsie both sexes the high dose group relative
organ weight of brain was significantly increasednales the absolute weight was also
significantly higher than in controls. Relativediwweights from male rats were found to be
statistically dose-dependent.

Two male mice in the highest dose group exhibitgdtdpic vacuolar parenchymal degeneration in
the hepatocytes, which can be regarded as a meidesof particularly distinct cell damage.
Gross pathological examination and histopatholdgigaminationcould not give any further
details.

Table 22:  Organ weights

Dose level (ppm) / 0 300 1000 3000 9000
Parameter

Heart wt — males

Absolute (g) 0.116 100% 0.107 97% 0.106 96% 0.106 6% 9 0.092** = 84%

relative (%) 0.562 100% 0.561 1006 0.560 10p%  0.55198% 0.533* 95%

Liver wt — males

- absolute (g) 0.768 100% 0.796 104% 0.810 105% 62.8 112%| 0.780 1029

- relative (%) 3.918 100% 4.176*107% | 4.264* 109% | 4.491** 115%| 4.512** 1159

Thymus wt — females

- absolute (g) 0.0523100% | 0.0610 117% | 0.0549 105% | 0.0576 1109 0.0637F 122%

- relative (%) 0.2889 100% | 0.3506 121% | 0.3006 104% | 0.3352: 116% 0.394*F 136%

Brain wt — males

- absolute (g) 0.439 100% 0.431 98% 0.433 99% 0.4298% | 0.416**  95%

- relative (%) 2.243 100% 2.266 1016 2.282 10P% 42.2 100%| 2.425**; 108%

Brain wt — females

- absolute (g) 0.450 100% 0.456 101% 0.453 101% 49.4 98% 0.441 98%

- relative (%) 2,503 100% 2.627 10500 2.496 100% 92.5 104%| 2.726**; 109%

Statistical evaluation: * p < 0.05, ** p < 0.01 (M4ms t-Test)

The most striking effect of the test substance wadose-dependent significant increase in the
relative liver weight of the male animals from 3@@m upward but the increase >110% compared
to control was observed only for 3000 ppm groupweEleer, only in two animals of the highest
dose group (9000 ppm) the examination by light o'copy revealed morphological changes
(hepatic hydropic vacuolar parenchymal degenerptibat elucidated this effect of the test
substance. Based on changes in clinicochemicalnedess in males and females (primarily
decreased cholesterol) and increased relative Wegghts in males > 110% at 3000 ppm, the
NOAEL was set as 1000 ppifi89 mg/kg bw and 218 mg/kg bw for males and fesjale

respectively.
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28 days drinking water study in micé'{2range finding studyuehborth B. et al. 1986(b)

In this second 4-week range-finding study, ten BBOGrIBR mice (source: Charles River
Breeding Lab., Wilmington, Mass.; weighing 19.1mgld 5.7 g males and females, respectively)
per sex and dose (0; 30; 100; 300 and 900 ppm) aarenistered Cycloxydim (batch: N 64;
purity: 94.8%) as sodium salt via the drinking wate

Feed consumption and body weight were determined arweek. Water consumption was
determined twice per week. The health status otheals was checked each day.

At the end of the administration period, blood skspvere taken for a limited clinicochemical
examination (activity of lactate dehydrogenasenial amino-transferase, aspartate amino-
transferase, and alkaline phosphatase).

All animals were sacrificed after four weeks. Tivel weights were determined and assessed by
gross pathology. As there were no histopathologibahges in the previous mouse study at doses
up to 1000 ppm, histopathological examinations wextecarried out in this study.

The test substance intake over the entire studycalasilated based on the weekly test substance
intake data; see table below.

Table 23:  Test substance intake (calculated as &ecid)

Dietary dose level Test substance intake males Test substance intake femalgs
(ppm) (mg/kg bw/d) (mg/kg bw/d)
30 7.3 8.8
100 22.5 28.3
300 68.3 82.5
900 204 242

General observation3here were no test substance related mortabtietinical signs of toxicity in
any treatment group.

There were no effects on body weightfood consumptioat any dose level.

Water consumptiowas reduced in males and females of the 900 ppuopgrs well as in females

of the 300 ppm group. The extent of the reductianed over time, but in general the water
consumption reduction was approximately 4 — 9 %tier900 ppm females and 4 — 7 % for the 300
ppm females. In the males receiving 900 ppm tdsitamce, water consumption was reduced by
approximately 8 %, during the first week of thedstonly. The test substance was administered via
the drinking water; the reduction of water consuopts regarded as a palatability effect rather
than a specific adverse effect.

Clinical chemistry There was a decrease of lactate dehydrogenasiyaict male mice as shown

in table below (no statistical analysis provided).

Table 24: LDH activity (in pkat/l) of male mice alay 30 (end of study)

Dose (ppm) 0 30 100 300 900

LDH activity | 51.2 45.5 41.5 #4.8 43.7 45.5 38.9+3.5 34.0+2.3

No statistical analysis provided
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Except from liver enzymes, no further clinical chsimy or haematological data have been
assessed.

Organ weighteterminations revealed an increase of absoluteeative liver weights in male
mice of the 900; 300 and 100 ppm groups (tablevijelBelative liver weights were increased in
900 ppm females. However, gross necrogisiynot show test substance related changes.

Table 25:  Absolute and relative liver weights

Dose level 0 ppm 30 ppm 100 ppm 300 ppm 900 ppm

Liver wt — males

- absolute (g) 0.821 100% 0.871 106P0 0.910*111% | 0.887** 108% 0.923** 1129

- relative (%) 4.019 1009 4.103 102% 4.162* 104% 182* 104% 4.362** 109%

Liver wt — females

- absolute (g) 0.818 100% 0.782  96% 0.773 94% 0.78896% 0.845 103%

- relative (%) 4.461 100%  4.356 98% 4.378 986 4.438 99% 4.716** 106%

Statistical evaluation: * p < 0.05, ** p < 0.01 (M4ms t-Test)

The study provides limited number of data. Biocteahdata supply is scarce, thus liver weight and
liver enzyme activities are the only parameterd tten be used for toxicological assessment.
Originally, a NOAEL in B6C3F1/CrIBR mice was estishked at 100 ppm (22.5 mg/kg bw/d) for
males and 300 ppm (82.5 mg/kg bw/d) for femalesetleon increased liver weights, and a dose-
dependent decrease in LDH activity in male miceteAfletailed re-evaluation of the results in
course of providing the CLH report, the evaluatcansidered the NOAEL to be 100 ppm (22.5
mg/kg bw/d) for males, based on reduced LDH lev&d0® ppm and > 900 ppm for females based
on lack of adverse effects. However, it is questie if reduced LDH level is an adverse effect and
the approach of setting NOAEL at 100 ppm is corrgidevery conservative based on limited data
set.

Rat:
28 days drinking water study in ratKuehborth B. et al. 1986(c)

In this range-finding study Cycloxydim sodium ghlatch: N 11; purity: 92.8%) was administered
to groups of 5 male and 5 female Wistar rats (saube. Karl Thomae GmbH, Biberach, Germany,
42 days of age and weighing 162 g and 150 g maldeanale, respectively) via their drinking
water at doses of 0; 300; 1000; 3000 and 9000 mpr Wweeks.

Feed consumption and body weight were determined arweek. Drinking water consumption
was measured twice per week. The health statdseairtiimals was checked daily.

Blood samples for clinicochemical and hematologecaminations (total bilirubin, creatinine, urea,
sodium, potassium, total protein, glucose, inorg@hiosphate, calcium, chloride, triglycerides,
cholesterol, albumine, globulins, lactate dehydnage, glutamate-pyruvate transaminase, alkaline
phosphatase, glutamate-oxalacetate transaminasenglicholinesterase, clotting analysis;
haemoglobin, erythrocyte count, hematocrit, meami@globin content per erythrocyte, mean cell
volume, mean corpuscular haemoglobin concentrailatelet count, leukocyte count) were taken
at 12 and 25 days after the beginning of administmaUrinalysis (pH, protein, glucose, ketones,
bilirubin, blood, nitrite, urobilinogen, sedimeniaroscopy) was performed after 22 days of test
substance administration.




CLH REPORT FOR [CYCLOXYDIM]

At the end of the 4-week administration period aalimals were sacrificed after a 16-h fasting
period by decapitation after they had been anatzstidewith CQ. Organ weights (heart, liver,
kidneys, spleen, testes, ovaries, adrenals, brairirymus) were determined and gross as well as
histopathological examinations (heart, tracheag l@sophagus, stomach, small intestine, liver,
spleen, thymus, kidneys, testes, ovaries, adrethgisid and brain) were carried out.

The overall mean test substance intake for the @kwieatment period was calculated based on the
weekly test substance intake data provided ingpert cited.

Table 25:  Test substance intake (calculated as Qggydim free acid)

Concentration in drinking Test substance intake| Test substance intake
water (ppm) males (mg/kg bw/d) females (mg/kg bw/d)
300 32 35
1000 102 106
3000 272 252
9000 683 678

General observation®©ne female of the 9000 ppm group died on day Bettudy. There were
no further mortalities in any of the treatment greuThe general health condition of all males and
females of the 9000 ppm group appeared to be tariyoimpaired; in 2 high-dose group males a
slight red incrustation of the nose was notedrtnéu male showed slight redness of the nose.
Ruffled fur was observed in one female on day 8died four days later (see above). None of the
clinical symptoms mentioned were observed at tlieaérthe study period.

Body weight gairwas reduced in males and females of the 9000 ppapas well as in 3000 ppm
group females.

Table 26: Body weight at day 28 and body weight eimge

Males Females
Dietary dose  Bw (day 28) Bw change Bw (day 28) Bw change
level (ppm) (d1-28) (d1 - 28)
@ | e (9  (%ctrl) (g  (%ctr)] (9 | (%ctrl)

0 302.40 100% 136.6C 100% 217.60 100% 66.40 10Q%
300 310.00 103% 146.60 107% 215.60 99% 65.80 996
1000 296.80 98% 137.20 100% 216.20 99% 64,20 97
3000 294.20 97% 130.20 959 198.2D 91% 50.40 76%
9000 216.60 2% 56.60** 41% | 173.75 80% | 23.50** 35%

Statistical significance * p < 0.05, ** p < 0.01 (Mams t-Test)

Food consumptionf animals of the 9000 ppm group, as well as femaf the 3000 ppm group
was reduced throughout the entire study periodeMaf the 3000 ppm group, showed a temporary
reduction of food consumption during the first week
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Table 27: Mean food intake during 4-wk treatment

3 ?
Dietary Day 1 -28 Day1-7 Day 1-28 Day1-7
dose level
(ppm) (g/day) | (% ctrl)| (g/day) (% ctrl)| (g/day) . (% ctrl)| (g/day) . (% ctrl)
0 26.07 100% 25.49 100% 20.22 100% 19.57 100%
300 26.75 103% 25.57 1009 19.65 97% 19.80 101%
1000 25.53 98% 24.20 95% 19.57 97% 19.57 100%
3000 25.44 98% 23.40 92% 17.50 87% 16.66 85p6
9000 17.91 69% 13.51 53% 14.80 73% 9.83 50“%

Water consumptiowas reduced in males and females of all dose gradfpile the extent of this
reduction varied during the 4-week administratieniqd, a dose-related effect on water
consumption was obvious.

Table 28: Water consumption reduction (% of cdstfd00 %])
Dietary dose level Males Females

300 ppm 4-12% 8- 17%

1000 ppm 12 - 19% 11 - 24%

3000 ppm 20 - 28% 33 —46%

9000 ppm 42 — 69% 42 - 78%

Clinicochemical examinatiorgerformed at the end of the study revealed areas® of urea values
and slightly increased chloride and sodium leveB0&0 ppm in both sexes. At 3000 ppm, an
increase of urea concentration was observed inléanaditer 12 days, but not after 25 days of the
study. Increased plasma-urea level, in the groepsiving either 9000 ppm or 3000 ppm, was
suggested to result from renal insufficiency ardeéased blood cholesterol indicated hepatic
dysfunction. In addition, triglyceride levels waesluced at 9000 ppm in both sexes, which was
attributed to the decreased alimentary uptake.

Table 29: Clinicochemical parameters at day 25
Dose level (ppm) / 0 300 1000 3000 9000
Parameter
Urea (mmol/l)
3 6.98 7.06 6.90 7.24 8.19**
Q 6.97 7.25 7.61 7.76 9.23**

Sodium (mmol/l)
141.91 141.24 139.08* 140.71 143.93

Q 141.25 139.97 141.29 143.81 145.21*
Chloride (mmol/l)

98.10 98.15 96.28* 98.88 100.55

Q 99.93 98.60 98.87 100.54 102.11
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Dose level (ppm) / 0 300 1000 3000 9000
Parameter
Triglycerides (mmol/l)
2.16 2.29 1.83 2.50 1.13*
Q 1.45 1.35 1.63 1.17 1.00
Cholesterol (mmol/l)
1.55 1.77 1.72 1.90 1.68
Alkaline phosphatase
(pcat/l)
3 10.69 11.71 9.93 10.99 9.74
Q 7.56 7.32 7.26 7.68 5.34**

Statistical significance * p < 0.05, ** p < 0.01 (Mams t-Test)

It has to be mentioned that by using the diazo oeethr quantification, bilirubin was found to be
much higher in treated rats compared to controlsak argued that this enhancement was due to an
inappropriate method, metabolites may form azo pigis1 from the diazonium salt. However, re-
assessment of rat serum (treated, untreated) apdedom with the HPLC method did not show an
increased bilirubin content (details of the metfmtthese re-assessments are given in the studies:
“Separation of bilirubin species in serum of dogd eats” Mogl W, 1985; Project No. 040048] and
“Determination of bilirubin in the serum of ratscadogs after the administration of Reg. No. 172
999 [Schéafer-Luderssen no date stated in the report; Report No. 19/7-db]

Organ weighteterminations revealed a test substance rela@eéase of absolute weight of the
heart, liver, kidneys, spleen, adrenals and bramale rats of the 9000 ppm group and of heart and
adrenal weight in females of the same dose-levetaBse there was no similar decrease in relative
weight, these reductions were considered to béekta the reduction in body weight at this dose
level. Similarly, statistically significantly incased relative liver and kidney weights were found i
males of the 9000 ppm and in females of the 3000 gup, respectively.

Table 30: Organ weights absolute (in g) and negaf? compared to control)

Dose level 0 ppm 300 ppm 1000 ppm 3000 ppm 9000 ppm
Terminal bw [a] :(%ctrl) [a] @ (%ctrl) [a] (%6ctrl) | [g] %ctrl) [a] (Yoctrl)
a 271.66. 100 | 281.16 103 267.7 99 267.45 98 200.72** 74
Q 196.52. 100 193.8 99 194.02 99 180.76 92 162.68** 83

Abs. liver wt [a]  (%ctrl) [a] ¢ (Yctrl) [a]  (%6ctrl) | [g] %ctrl) [a] (Yoctrl)

g 9.326 100 | 9.848 106 9.296 100 9.558 108 7.854* a4

Q 6.73 100 7.042 105 7.1 106 6.784 101 7.085 1p5
Rel. liver wt [%]  (Yoctrl) [%] | (%6ctrl) | [%] %ctrl) |[%]  (%ctrl) [%0] (%ctrl)

a8 3.427 100 3.501 102 3.471 101 3.574 104 3.911* 114

Q 3.419 100 | 3.631 106 3.667 107, 3.766* 110 4.347%* 127

Abs. kidney wt [a] | (%ctrl) [a] | (%ctrl) [a]  (%6ctrl) | [g] %ctrl) [a] (Yoctrl)

a 2.162 100 2.312 107 2.054 95 2.310 10y 1.820** 8t

Q 1.554 100 1.578 102 1.67 107 1.596 108 1.623 1p4
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Dose level 0 ppm 300 ppm 1000 ppm 3000 ppm 9000 ppm
Rel. kidney wt | [%] i (%ctrl) | [%] i (%ctrl) | [%] %ctrl) |[%]  (Yoctrl) [%0] (%octrl)
) 0.795 100 0.823 104 0.768 97 0.865* 109 0.907** 114
Q 0.793 100 0.815 103 0.862 109 0.892 11p 1.003** 126

Statistical significance: * p < 0.05; ** p < 0.0&/{lliams t-test)

Gross necropsy and histopathological investigatibdsiot show any test substance related changes
at any dose level.

The group receiving the highest concentration (98@®) showed reduced body weight gain, food
intake and water consumption. Also clinico-chemalameters were changed e.g. increased urea
and sodium values, increased cholesterol and deldniood concentration in males and decreased
blood triglyceride values and the alkaline phosabaiactivity in both sexes. Pathology revealed
increased organ weight of liver and kidneys. Redumedy weight gain and food consumption were
observed also in the 3000 ppm group. 1000 ppm 8A8gPm administration of Cycloxydim

resulted only in reduced water consumption. The BOAvas assessed to be 1000 ppm (accounting
for 106 mg/kg bw/ilin females, based on increased rel. liver we(fyh0%) and 3000 ppm in the
male rats (accounting for 272 mg/kg bwid)sed on reductions in body weight gain and aszd
relative liver and kidney weight, increased ured decreased trigycerides level.

90 days drinking water study in rats with 6 mordbservationKuehborth B. et al. 1985

Cycloxydim (batch: N 64; purity: 94.8%) was admiared as sodium salt to groups of 10 male and
10 female 42 days old Wistar rats Chbb (sourceKarl Thomae GmbH, Germany, weighing
192.9 g and 134.7 g, males and females respedtifieel3 months via their drinking water at dose
levels of 0; 30; 100; 300; 900 and 2700 ppm Cyattixy In order to study the possible reversibility
of effects, recovery groups each consisting of Alemand 10 females were administered 0; 900
and 2700 ppm, respectively, for 3 months and suls#ty maintained on test substance-free
drinking water for an additional 6 weeks.

The animals were observed daily for clinical synmpscand mortalities. A thorough examination
including palpation was performed once per weeldyBeeight and food intake was measured
weekly. Drinking water consumption was determingité per week.

Ophthalmoscopy was performed before the start atitkaend of the treatment period and at the
end of the recovery period on all animals of thieted and high dose groups. Clinicochemical and
haematological examinations (total bilirubin, cheiaie, urea, sodium, potassium, total protein,
glucose, inorganic phosphate, calcium, chloridglyerides, cholesterol, albumine, globulins,
glutamate-pyruvate transaminase, alkaline phospbathdutamate-oxalacetate transaminase,blood
clotting analysis; haemoglobin, erythrocyte cotmetnatocrit, mean haemoglobin content per
erythrocyte, mean cell volume, mean corpusculamuagobin concentration, platelet count,
leukocyte count) were performed after approxinyaiel2 and 3 months of test substance
administration as well as towards the end of tikevery period. Urinalyses (pH, protein, glucose,
ketones, bilirubin, blood, nitrite, urobilinogediment microscopy) were performed after
approximately 3 months of test substance admitistraand toward the end of the recovery period.
Animals were sacrificed on completion of the 3-nioimeatment period and subjected to a full
macroscopic pathological examination. Weights ¢dcted organs (liver, kidneys, testes, adrenals)
were determined and histopathological investigatidmain, pituitary, thyroid, thymus, lungs,
trachea, heart, sternum salivary glands, liveeepl kidneys, andrenals, pancreas, testes/ovaries,
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uterus, cervix, aorta, esophagus, stomach, duodgejumum, ileum, cecum, colon, rectum,

urinary bladder, mesenteric lymph nodes, sciatiwa)ewere performed. Animals of the recovery
groups were also subjected to organ weight detextioims as well as to gross and histopathological
examinations.

Stability and homogeneity of the test substancewerified analytically. The correctness of the
concentrations in the drinking water and the sityhih the water were analytically confirmed.
Test substance intake shown in table below.

Table 31:  Test substance intake (free acid)

Drinking water dose Test substance intake [mg/kg bw/d]
level (ppm)
Males Females
30 2.2 3.2
100 7.3 10
300 22 28
900 72 74
2700 178 201

General observationdlo mortality or clinical signs of toxicity occud in the study at any dose
level.

There was a reduction of drinking water consumptespecially during the earlier phases of
treatment, in the high-dose group males (-32 %)fantiles (-35 %) as well as in the females (-17
%) of the 900 ppm group. However, toward the enthefadministration period, drinking water
consumption in nearly all animals was comparableotarols. There were no effects on drinking
water consumption during the recovery period.

A reduction of food consumptiornas observed in males of the high-dose group (mamxi -11 %)
throughout the administration period and in femalethe high-dose group (maximum -7 %) during
the initial phases of treatment. Males completefjorered during the treatment-free period.

Body weightswere reduced in males of the high-dose group tifrout the administration period.

In females receiving 2700 ppm test-substance thagea reduction in body weight development
during the first week of treatment. Thereafter,yowaeight development in all treated females was
comparable to controls. There were no test substamated differences in body weight between
test groups in either sex at the end of the regoperiod.

Table 32: Body weights at the end of the administtéon and recovery periods

Dose level (ppm) 0 30 100 300 900 2700
Body weight at end of administration period
3 448.3 450.2 462.1 468.0 439.4 407.0*
(90.8%)
Q 258.7 247.2 261.8 250.0 263.0 254.5

Body weight at end of recovery period

3 487.1 - - - 475.8 475.3
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Dose level (ppm) 0 30 100 300 900 2700

Q 273.5 - - - 275.1 271.2

Statistical evaluation: ** p < 0.01 (Dunnet’s Test)

There were no test substance-related ophthalmealbigiclings in the groups.

The clinicochemicainvestigations revealed changes which were coreidier be test substance-
related by the authors of the report:

* Increased alanine aminotransferase activity B02&nd 900 ppm males and females (after 1
month of treatment).

» Decreased alkaline phosphatase activity in 2700 males and females as well as in 900 ppm
males (after 1 month of treatment, with exceptib840 ppm females, which also showed a
reduced activity after 3 months).

* Increased creatinine in 2700 and 900 ppm females.

* Increased urea and cholesterol in 2700 ppm fesr{alter 1 month of treatment).

There were no clinicochemical changes in the regogeups.

Detalils of clinicochemical parameters after one thaf treatment can be found in tables below

Table 33: Clinicochemical changes (after 1 morittieaatment)

Dose level (ppm)

0 30 100 300 900 2700
Parameter

Alanine aminotransferase (pcat/l)

3 0.89 0.94 0.93 0.92 0.97* 0.98*

Q 0.92 0.92 0.99 0.98 1.02* 1.10*4

Alkaline phosphatase (ucat/l)

3 8.71 8.80 8.71 8.34 7.82* 7.83%

Q 6.80 6.46 6.48 6.32 6.41 6.11

Creatinine (pmol/l)

Q 50.32 50.93 50.31 51.20 53.777  54.507*

Urea (mmol/l)

Q 7.61 7.98 7.40 7.53 8.05 8.38%

Cholesterol (mmol/l)

Q 1.44 1.37 1.43 1.50 1.60 1.55

*p <0.05, * p <0.01 (Williams t-Test)

Table 34: Clinicochemical changes (after three tim®of treatment)

Dose level (ppm)

0 30 100 300 900 2700
Parameter

Alanine aminotransferase (ucat/l)

3 1.12 1.06 1.03 112 1.00 1.10

Q 1.10 1.36 1.05 1.27 1.07 1.22%
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Dose level (ppm)

0 30 100 300 900 2700
Parameter

Alkaline phosphatase (pcat/l)

3 5.25 5.50 5.53 6.18 4.94 5.25

Q 4.39 4.05 4.36 4.29 412 3.75%

Creatinine (umol/l)

Q 57.83 55.12 55.63 57.85 59.07 59.38

Urea (mmol/l)

Q 7.56 8.11 8.13 8.06 7.76 7.91

Cholesterol (mmol/l)

Q 161 155 1.62 1.65 1.66 1.87*

Statistical evaluation: * p < 0.05, ** p < 0.01 (M4ms t-Test)

Total bilirubin plasma concentrations were incredisemales after one and two months of
treatment at the highest concentration. In contfastale rats showed enhanced bilirubin
concentrations at all time points tested in conegians of 2700 ppm and 900 ppm and after the
second and third month in a concentration of 30.dpuring the recovery phase, when no test
substance was administered these changes subgigied la this context female rats revealed
decreased hemoglobin concentrations after 2 mafttieatment until a concentration of 100 ppm
(not dose dependent). The test method (diazowatt)suggested to be responsible for the increased
values in the animals receiving Cycloxydim. Subsero-investigation, comparing this method
with HPLC revealed no correlation between thesenvethods, suggesting false positive values.
See also studies above.

Organ weighteterminations, as well as gross and histopatizabgxaminationslid not reveal

any test substance related changes at any doge leve

The high dose level of 2700 ppm resulted in a dleduction of food consumption and body weight
development. At this dose level, and also in 906 ffemales, there was also a reduction of water
consumption. As the test substance was administesetthe drinking water the reduction of water
consumption is to be regarded as a palatabilitycéffather than a specific adverse effect. There
were also significant changes in clinical chemjgatameters at the two higher dose levels. Both
sexes recovered completely with respect to reduisedy weight gain and alterations of
clinicochemical changes. Reduction of food consumnpabrogated during the recovery phase in
male animals. Based on increases in creatinineuaga in females, and alanine aminotransferase
activity in both sexes at 900 ppm, the NOAEL waseased to be 300 ppm (22 mag/kg bw/d in
males and 28 mag/kg bw/d in fem3ales

Dog:
28 days feeding study in dogs (range finding stitfjwig J. et al. 1985(a)

Cycloxydim (batch: N 64, Tox Batch IlI; purity: 944 sodium salt was administered via the diet
for 4 weeks to 2 male and 2 female Beagle dogs B&8n breed; aged 6-8 months and weighing
8.9 kg and 8.2 kg males and females, respectipelylose level at concentrations of 0; 300; 1200;
3600 or 10800 ppm to achieve a daily test substentiake of 0; 10; 40; 120 and 360 mg/kg bw/d
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(according to the free acid), respectively. Theaatiepreparation was made by mixing 350 g of dry
dog food with 350 mL water containing the approjgrieoncentration of Cycloxydim sodium salt.
The animals were offered the feed test substareggapation daily for 1 hour in the morning. Then
the feed was removed from the kennel. For estimaifactual feed consumption, any feed left
over was weighed and subtracted from the amouatexdf

Feed consumption and health status were determdimdand body weights once a week.
Clinicochemical and hematological examinationsaftbilirubin, creatinine, urea, sodium,
potassium, total protein, glucose, inorganic phagphcalcium, chloride, triglycerides, cholesterol,
albumine, globulins, lactate dehydrogenase, glutespgruvate transaminase, alkaline phosphatase,
glutamate-oxalacetate transaminase, plasma cht@nase, clotting analysis; haemoglobin,
erythrocyte count, hematocrit, mean haemoglobiriezdrper erythrocyte, mean cell volume, mean
corpuscular haemoglobin concentration, platelebhtdaeukocyte count) were performed 5 days
before the start of the administration period angtudy days 9 and 24. Urinalyses (volume, pH,
protein, glucose, ketones, bilirubin, blood, néritirobilinogen, specific gravity, sediment
microscopy) were performed 6 days before the sfatte administration period and on study days
15 and 22.

At the end of the 4-week administration periodaalimals were sacrificed. Organ weights (heart,
liver, kidneys, spleen, testes, ovaries, thyraddisenals, brain) were determined and gross as well
as histopathological examinations (heart, stomdobdenum, jejunum, liver, kidneys, spleen,
testes, ovaries, thyroids, adrenals, brain, steynune carried out.

Dietary preparations were offered to the dogs imately after preparation and were made
available to the dogs only for one hour, therefonited stability is considered not to have affette
the intake of unchanged test substance.

The overall mean test substance intake for the ékwieatment period was calculated based on the
weekly test substance intake data provided ingpert; see table below.

Table 35: Test substance intake (as free aciugitkg bw/d)

Nominal test substance intake  Test substance imakes | Test substance intake femalgs
10 9.9 9.6
40 39.8 39.4
120 118 119
360 356 338

General observation3here were no mortalities in any of the groupsirgle occurrence of
vomitus in a high-dose group female could be regiduas a possible treatment related sign of
clinical toxicity.

Food consumptiomwas slightly reduced in the two females of thehkigse group, which is also
apparent from the reduced actual test substargkeivalues compared to the nominal
concentration (see table below). Body weight ge#s not affected in any of the treatment groups.
Hematological investigationgst the highest test dose, a substantial increasinz bodies was
observed, which was associated with a slight deer@ared blood cell parameters (see table
below).

Clinicochemical examinationgvealed an increase of alkaline phosphataseitgcitvi20 mg/kg in
males and at 360 mg/kg bw/d in both sexes (see tadbw). Plasma cholinesterase values
appeared to be slightly increased in dose groupgaced to controls. However, no dose-response
relationship could be observed; so this finding wassconsidered relevant.
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As discussed for oral studies in rats, the incréaseount of bilirubin by using the diazo method
was claimed to be an effect of metabolites clottmthe dye, resulting in a product with the same
absorption range as the diazotized 2,4 dichlormemiNevertheless, haematological and
clinicochemical data suggest effects on the hemgiolsystem.

Table 36: Hematological and clinicochemical paranters at day 24 (mean values)
Dose level (mg/kg bw/d) / Parameter 0 10 40 120 360
Bilirubin (umol/l) & 3.34 3.49 5.74 8.10 7.96

Q 2.34 3.87 6.48 8.96 5.78
Hemoglobin (mmol/l) & 9.43 7.99 8.41 8.32 7.53
- % of control (-15.3) (-10.8) (-11.8) (-20.1)
Red blood cell count (tera/l)3 7.41 6.32 6.47 6.36 5.66
- % of control (-14.7) (-12.7) (-14.2) (-23.6)
Hematocrit (1) & 0.49 0.42 0.44 0.44 0.40
- % of control (-14.3) (-10.2) (-10.2) (-18.4)
Heinz bodiesY,0)
g 35 6.5 7.0 8.5 34
Q 10.00 45 11.0 9.5 215
MCV (fl) & 66.05 67.15 68.45 68.30 70.25
- % of control (+1.7) (+3.6) (+3.4) (+6.4)
Alkaline phosphatase (pcat/l) & 5.03 6.02 453 8.03 13.51
Q 4.47 6.32 7.03 5.34 10.05
Plasma Choline Esterase (ucat/l) & 31.07 40.68 35.87 45.92 53.01
Q 33.51 37.74 46.34 45.80 42.32

Organ weightdeterminations revealed a steadily increase ef liveight at all dose levels (both
sexes) and of thyroid weights at all dose levelemales (see table below). However, these
changes were minimal only at 10 and 40 mg/kg bw/d.

Table 37:  Terminal body, liver and thyroid weights
?rﬁéﬁ(éeg\?vl/ " 0 10 40 120 360
Terminal body weight [a] %ctrl | [g]  %ctrl | [g] Yctrl| [g] %ctrl [a] %ctrl
g 8700 100 | 9150 105 10250 118 9900 114 9900 114
Q 8450 100 | 8650 102 9600 114 9450 11p 9150 108
Absolute liver weight [a] %ctrl | [g]  %ctrl | [g] Yctrl| [g] %ctrl [g] %ctrl
g 322.79 100 | 351.00 109 | 407.45 126 | 415.01 129 532.74 16p
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?n‘]’;ﬁ(ée;\‘fv'/ " 0 10 40 120 360

Q 317.62 100 | 341.83 108 | 397.74 125 | 410.49 129 464.98 14p
Relative liver weight [%]  %ctrl | [%]  %ctrl | [%] Y%ctrl| [%] %octrl [%0] %octrl

g 3.713 100| 3.841 103 4.040 109 4.196 11 5.371 145

Q 3.751 100| 3.954 105 4.143 110 4.336 11 5.089 136
Absolute thyroid [a] %ctrl | [g]  %ctrl | [g] Yctrl| [g] %ctrl [g] %ctrl
weight

g 1.2970 100%|0.8920 69% | 1.0055 78% | 0.8735 67% | 0.7565 5846

Q 0.6945 100%|0.7770 112%| 0.8875 128%| 1.0315 149%| 1.1880 171%%
Relative thyroid [%]  %ctrl | [%]  %ctrl | [%]  Y%ctrl| [%] %ctrl [%]  %ctrl
weight

0.0149 100%]| 0.0096 64% | 0.0097 65% | 0.0090 60% 0.0077 52%
Q 0.0082 100%]| 0.0090 110%| 0.0092 112%| 0.0109 133%

0.0130 159"%)

Gross necropsgnd did not show any test substance related cbahfigopathological
investigationgevealed hepatocellular hypertrophy in animalthefhighest dose group. No

histopathological changes were noted in the liver2® mg/kg bw or lower dose levels, and no
changes were seen in the thyroid or other tissxesi@ed up to the highest dose level tested.

In this range finding study in the highest doseldea 360 mg/kg bw/d) there were indications of
an anemic process (reduced RBC and haemoglobimalesmand increased Heinz bodies in males
and females) with compensatory reactions (elevisl€¥ in males). The liver was considered as
target organ, with increased weights and hepatdeelhypertrophy (in the highest dose); the bile
appeared reddish. Clinicochemical examinationsakegkean increase of alkaline phosphatase
activity at and above a concentration of 120 mdp\ed. Liver weights were moderately increased
at 120 mg/kg bw/d and above; thyroid weight incesaa females and decreases in males were
considered to be spurious. Beside hepatocellulpetsophy at 360 mg/kg bw/d no further
evidence of histopathological changes were obsdrvady tissue. The NOAEL is proposed to be
40 mag/kg bw/dconsidering a tendency to increased liver weiglitath sexes (> 110%), increased
relative thyroid weight in females and increasdélahe phosphatase in male dogs at 120 mg/kg

bw/d.

90 days feeding study in dogs (range finding stiitlfjwig et al., 1985(b)

Cycloxydim (batch: N 64; purity: 94.8%) was admiaiged as sodium salt to groups of 4 male and 4
female Beagle dogs via their diet over a perio8 nfonths. The dose levels were 0; 60; 300; 1500
and 7500 ppm. The diet was prepared freshly eagtbylanixing 350 g of dry dog food with 350

mL drinking water containing the appropriate corncation of Cycloxydim sodium salt. The

animals were offered the feed / test substanceapmépn daily for 1 hour in the morning. Then the
feed was removed from the kennel. For estimatioactdial feed consumption, any feed left over
was weighed and subtracted from the amount offdreid. procedure was followed in order to
ensure sufficient stability of the test substamcthe feed preparation.
Feed consumption of the animals was determineg dail their body weight once a week; the
dogs' health was checked each day. Clinicocherammhematological examinations (total



CLH REPORT FOR [CYCLOXYDIM]

bilirubin, creatinine, urea, sodium, potassiumaltgirotein, glucose, inorganic phosphate, calcium,
chloride, triglycerides, cholesterol, albumin, gitihs, lactate dehydrogenase, glutamate-pyruvate
transaminase, alkaline phosphatase, glutamateamstata transaminase, plasma cholinesterase,
clotting analysis; haemoglobin, erythrocyte cotmetnatocrit, mean haemoglobin content per
erythrocyte, mean cell volume, mean corpusculamuagobin concentration, platelet count,
leukocyte count) as well as urinalyses (volume, jptdtein, glucose, ketones, bilirubin, blood,
nitrite, urobilinogen, specific gravitry, sedimanicroscopy) were carried out once prior to start of
the administration period and after approximateiydnth and 3 months of treatment.
Ophthalmological examinations were carried out lefbe beginning of the study and towards the
end of the administration period in the animalshef high-dose group and the controls.

All animals were assessed gross-pathologically.liviee, kidneys, testes, thyroids and adrenal
glands were weighed. All gross lesions and thediyem all animals under study were
histopathologically examined. Furthermore, a comensive set of organs (heart, lung, pituitary,
esophagus, stomach, small intestine, liver, splikgmus, kidneys, testes, ovaries, adrenals, tlyroi
and brain, aorta, salivary gland, pancreas, utgalsbladder, duodenum, jejunum, ileum, cecum,
colon, rectum, urinary bladder, mesenteric lymptenamervus ischiadicus, sternum) from the
control; 1500 and 7500 ppm dose groups were sudgjeothistopathological examination.

The stability of the test substance was demonstiate the stability, homogeneity and the
correctness of the concentration in the water @lehivas analytically verified. The dietary
preparation (dog food and water containing thedebstance) was offered to the dog immediately
after preparation for one hour only. During thiaei period, the test substance was demonstrated to
be sufficiently stable.

Table 38: Test substance intake (calculated aso®ydim free acid)

Dietary dose level (ppm) | Test substance intake
(average for males and females, in mg/kg bw/d)

60 2
300 10
1500 50
7500 250

General observation3here were no mortalities or signs of clinicalitity in any of the groups.
Food consumptioand_body weightievelopment were not affected at any dose level.

The _hematological investigatiostiowed a reduction in red blood cell count fohbsexes and
increased MCH and MCYV values at the high dose l|éda number of Heinz bodies was increased
in females and males of the high-dose groups. Ttiesesuggest a disturbance in haemoglobin
metabolism and presumably also the cause of ther ottanges in the red blood count. Platelet
counts increased significantliy at a test substaoceentration of 7500 ppm. Leucocytes increased
dose-dependent in male dogs although not stafigt&ignificant, but concomitant with
polymorphonuclear neutrophilic granulocytes, indimginflammatory events (see table below).
Total bilirubin was counted with two different metts, by the routine method (2,4-dichloro-aniline
mehod) and by the diazotilized sulfanilic methodehdrassik and Grof. The routine method
revealed a clear increased throughout the tespgrdaut the sulfanilic acid method did not show
any difference.
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Table 39: Hematology (3-month sampling time point)

Dose level (ppm) / 0 60 300 1500 7500
Parameter
Red blood cells (tera /l) & 7.63 7.16 7.38 7.62 6.88*
- % of control (-6.2) (-3.3) (-0.13) (-9.8)
Q 7.66 7.39 7.81 7.65 7.02%*
- % of control (-3.5) (+1.9) (-0.13) (-8.4)
MCV (fl) & 68.10 69.57 67.60 68.52 71.77*
- % of control (+0.9) (-1.9) (-0.6) (+4.2)
MCH (fmol) & 1.328 1.334 1.317 1.328 1.383*
- % of control (+4.5) (-0.8) (0) (+4.1)
Leukocytes (giga/l) & 8.25 8.93 10.55 10.50 12.25
- % of control (+8.2) (+27.9) (+27.3) (+48.5)
Polymorphonuclear
neutrophilic granulocytes
(gigall) g 4.83 5.56 6.03 6.55 7.97
- % of control (+15.1) (+24.8) (+35.6) (+65)
Reticulocytes Yo0) Q 0.75 3.25 2.25 4.75 5.00
- % of control (+333) (+200) (+533) (+566)
Heinz bodies Yo, 3 0 0 0 0 2.50+2.17
Q 0 0 0 0 8.5+0.64
Platelets (giga/l) 3 426 442 457 402 554*
- % of control (+3.8) (+7.3) (-5.6) (+30)
Q 426 487 461 392 647**
- % of control (+14.3) (+8.2) (-8) (+51.9)

Statistical significance: * = p < 0.05; ** = p <O (t-test)

In clinicochemical examinatior(see table below) a 2-3 fold increase in alkatihesphatase

activity was observed in high-dose group malesfandiles, indicating a hepatic dysfunction. A
statistically not significant increase of the medkaline phosphatase activity was seen in malas at
dose level of 1500 ppm. However, no effects onla&ghosphatase activity were seen in females
receiving the same dose. The albumin concentratamdecreased in both sexes at the high dose
level, accompanied by an increased globulin comagan in high-dose group females; the total
protein content was unaffected by treatment. Funtbee, decreased potassium concentrations were
seen in males at 7500 ppm.

Table 40: Clinical chemistry (3-month sampling peiod)

Dose level (ppm 0 60 300 1500 7500

Alkaline phosphatase (pcat/l)

3 3.03 (100%)| 3.36 (111%) 3.10 (102064.83 (159%)| 9.46* (312%
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Dose level (ppm 0 60 300 1500 7500

Q 464 (100%)| 3.28 (71%) 3.88 (84%) 4.54  (98%) 18:04(216%)
Albumin (g/l)

3 40.20 (100%)| 37.30 (93%) 38.37 (95%) 40.12 (1009@5.32*  (88%)

Q 40.45 (100%) 40.73 (101%) 39.90 (99%) 38.27  (950@4.45*  (85%)
Globulin (g/l)

Q 19.22 (100%)| 21.09 (110%) 20.74 (10894)9.10  (99%) | 23.77** (124%)
Potassium (mmol/l)

3 4.07 (100%)| 4.10 (101%) 3.94 (97%) 3.81 (94%) B.64 (89%)

Statistical significance: * p < 0.05; ** p < 0.0tttest)

Organ weightletermination revealed a dose-dependent andtitallis significant increase in
absolute and relative liver weight in males anddks of the high-dose group, as well as a
statistically significant increase of absolute agldtive thyroid weights in high-dose males. This
increase was also found to be dose-dependent.

Table 41:  Terminal body weight and organ weights
Dose level 0 60 300 1500 7500
(ppm)
Terminal bw [ka] (%ctrl)|  [ka] | (%ctrl) | [kg] (%octrl) [ka] (Yoctrl) [ka] (Yoctrl)
3 11.450  (100)| 11.525 (101) 11.275 (98 11.550  (1Q1)11.600  (101)
Q 10.275, (100)| 9.900  (96) 11.025 (107) 10.925 (106)10.475 | (102)
Abs. liver wt [g] (%ctrl)|  [g] (%octrl) [s]] (Yoctrl) [a] (Yoctrl) [0] (Yoctrl)
3 344 | (100)| 365 (106 363 (106 387 (113) 479~ (139
Q 316 @ (100)| 316 (100 337 (107 361 (114) 498 (158
Rel. liver wt [%6] (%ctrl)|  [%] (%ctrl) | [%] (%octrl) [%6] (%octrl) [%0] (%ctrl)
3 301 (100)| 3.18 (106) 3.24, (108 3.3¢ (112)  4.13**(137)
Q 3.07 @ (100)| 321 (104 3.05 (99) 3.2¢ (107)  4.75**(155)
Abs. thyroid wt [0] (%ctrl)|  [g] (%octrl) [0] (%octrl) [0] (%octrl) [0] (%octrl)
3 0.716  (100)| 0.774 (108) 0.859  (120) 0.865  (121) 06Q* = (148)
Q 0.849 @ (100)| 0674 (79)| 0.771 (91 0.812 (96) 1.079(127)
Rel. thyroid wt [%] (%ctrl)|  [%]  (%ctrl) | [%] (%octrl) [%] (Yoctrl) [%] (Yoctrl)
3 0.0062 (100)| 0.0068 (110) 0.0077 (124) 0.0075 Y1210.009*  (145)
Q 0.0082 (100)| 0.0069 (84) 0.0070 (85 0.0075  (91) .010 @ (127)

Statistical significance: * p < 0.05; ** p < 0.0®V{lliams t-test)
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Gross pathologicdhvestigations showed a reddish tinge to thefoildigh-dose males and
females. Histopathologyevealed an enlargement of hepatocytes in 3 oditnoéles and in all
females at the high dose level. There were no adstisubstance related changes noted in the
histopathological examinations.

3-month administration of Cycloxydim to dogs vi& fieed did not result in clinical findings or
body weight changes up to the highest dose te$t&b0 mg/kg bw/d At this dose level there were
signs of an anemic process (reduced RBC and ireniddsinz bodies in males and females) with
compensatory reactions (elevated MCV in males amdber of reticulocytes in females). The
target organ was the liver, with increased weiginid hepatocellular hypertrophy in the high dose
group; the bile had a reddish colour. In male dogs weights were increased over 110% at a
concentration of 1500 ppm, this effect was noistiaally significant, but coincided with increased
ALP-activity (159% of control value). Furthermothyroid weights were significantly increased in
males at 7500 ppm, and more than 120% increasgmsatlevels of 300 and 1500 ppm (not
statistically significant); however no associatétdpathological changes of the thyroid were
observed. Therefore, the NOAEL in this study isposed to be 300 ppm (10 mg/kg bw/d) for male
and 1500 ppm accounting for 50 ma/kg bw/d for fesxddgs The effects on blood system were
observable only at the highest dose tested (25&gigt/d).

1 year feeding study in dogellwig J., Hildebrand B. 1988

Cycloxydim sodium salt (batch: N 88; purity: 93.9%gs administered to 6 male and 6 female
Beagle dogs (from BASF breed, 6-8 months of agéghireg 9.7 kg and 9.2 kg males and females,
respectively) per group at dietary dose levelglQ@, 1600 and 6400 ppm) for 12 months. The diets
were prepared each day by mixing 350 g pulverizeglfdod with 350 g water containing the
appropriate amount of the sodium salt of Cycloxydifeed consumption was determined daily and
body weight was determined once a week. The animeddth was checked each day.
Clinicochemical and hematological examinationsaftbilirubin, creatinine, urea, sodium,
potassium, total protein, glucose, inorganic phagphcalcium, chloride, triglycerides, cholesterol,
albumine, globulins, glutamate-pyruvate transangnatkaline phosphatase, glutamate-oxalacetate
transaminase, clotting analysis; haemoglobin, eogiyte count, hematocrit, mean haemoglobin
content per erythrocyte, mean cell volume, meapusmular haemoglobin concentration, platelet
count, leukocyte count), as well as urinalyses (pidtein, glucose, ketones, bilirubin, blood,

nitrite, urobilinogen, specific gravity, sedimenicnoscopy), were carried out prior to start of
treatment, and after 94 (3-months), 185 (6-mon#rs), 367 (12-months) days of administration.
Ophthalmological examinations were carried out tetbe start of the study and towards the end of
the administration period.

All animals were assessed gross-pathologicallyamrgeights (brain, liver, kidneys, adrenals,
thyroid, testes/ovaries) were determined and sulegdty subjected to a complete histopathological
examination (brain, pituitary, thyroid, thymus, ¢§&) trachea, heart, aorta, salivary glands, liver,
spleen, kidneys, adreanals, esophagus, stomaatteiwm, jejunum, ileum, cecum, colon, rectum,
uterus, urinary bladder, mesenteric and axillarggi nodes, pancreas, testes/ovaries, prostate,
female mammary gland, skin, gallbladder, sciativegskeletal muscle, cervical, thoriacic and
lumbar cord, sternum, femur, eyes, all gross legiascording to giudeline requirements.

As the food was offered immediately after the prapan for only one hour to the dogs, the animals
received the intended concentrations of the tdsftance as stated in table below.
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Table 42: Test substance intake (free acid)

Dietary dose level (ppm) | Test substance intaker(fales and females, in mg/kg bw/d)

400 12
1600 49
6400 206

General observatiorso cases of death were reported. No test substaated signs of clinical
toxicity or mortalities were found in any group.débconsumptiomnd_body weightlevelopment
were not adversely affected in any treatment group.
The hematological investigationemonstrated the following changes, which werdioed with
two exceptions to the high dose level, and genedditervable at the 3- and 6-month time points
(for details see table below).
6400 ppm: « decreased erythrocytes in males (6 mpaind females (3 & 6 months)

* decreased hemoglobin and hematocrit in fem&lé&s g months)

* increased MCH in males (3 months), females @ @&onths)

* increased MCV in males (3 months), females @ & 12 months)

* increased platelets and Heinz bodies in maldgfemales (3 & 6 & 12 months)
1600 ppm: ¢ increased platelets in males (3 & 628&ionths), and females (3 & 6 months)

* increased Heinz bodies in males (3 & 6 months)famales (6 & 12 months)

Table 43: Hematological parameters after 3, 6 an@l2 months of administration

Treatment 3 months 6 months 12 months
duration

Dose level (ppm) 0| 400 16006400 0 | 400 1604) 6400 0 | 400 1604)6400

)

RBC (tera/l) 6.56] 6.23 6.36 6.43 6.61 6.6 623 96.1 7.08| 7.12| 6.85 6.9
Hb (mmol/l) 9.53| 9.12| 9.44 9.62 9.75 9.25 9.p7 9.330.25| 10.34| 10.06( 10.20
Ht (1) 0.457|0.434| 0.452| 0.463 | 0.4671 0.443|0.446| 0.451 | 0.50Q 0.500] 0.485( 0.496
MCH (fmol) 1.45( 1.46| 1.49 1.50* 148 148 1.49 1.511.45| 1.45( 1.47 1.4§
MCV (fl) 69.55(69.52| 70.88| 71.95* | 70.68 70.67| 71.43| 72.73 | 70.31 70.23| 70.68| 71.73

=%

Platelets (giga/l) 4600 516 528 583 450 450 513* 325 | 471| 464| 521| 589

Heinz bodies¥Yoy) | 4 8 | 12| 21 | 2 3| ov| 257 | 3 2 5 | 29%

?
RBC (tera/l) 6.84) 6.63 6.7 5907 6.78 6.64 6.6 .8F | 6.67| 6.74 7.04 6.4
Hb (mmol/l) 10.04 9.78 | 10.03 8.97* | 9.96| 9.79] 9.84 8.891 9.6 9.8 10)/19.56
Ht (I11) 0.48 | 0.46| 0.48 0.43*| 043 04 048 0.44*0.46| 0.47( 0.50 0.48
MCH (fmol) 1.46| 1.48| 148 1.52* 1.4 147 148 1157 1.45 | 1.44| 1.44( 1.4§
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Treatment 3 months 6 months 12 months
duration

Dose level (ppm) 0 400 1600 6400 0 400 160J) 6400 0 400 160J)6400
MCV (fl) 69.6 | 69.2 70.4| 727 704 706 71p 72.9*68.6| 69.6| 70.7 72.7
Platelets (giga/l) 524 457 541 7124 49 467 543 *699576 | 464 | 517| 703
Heinz bodiesY,o) 3 3 3 24** 3 2 7* 27** 3 2 | 27*

*p <0.05, * p <0.02 (Kruskal-Wallis ANOVA and Manwhitney u-test, 2-sided)

The clinicochemical investigatiosemonstrated the following changes, most of wiehe already

expressed after 3 months of treatment and didltest@uring the course of the study (see also table

below):

* increased alkaline phosphatase: 6400 ppm indmtas and at 1600 ppm in males,
* decreased total protein: 6400 ppm in males (6th&)n
* decreased albumin: 6400 ppm both sexes andd@td@m in males (6 months).

Table 44: Clinicochemical parameters after 3, 6 ath12 months of administration
Treatment 3 months 6 months 12 months
duration
Dose level 0 400 | 1600 6400 0 40( 160( 64Q0 @ 400 1600 6400
(ppm)
3
ALP (ukat/l) 3.73| 4.93| 6.11* 10.64*F 2.96 | 3.82 4.54* 9.38** 3.03 4.34 547  11.657*
Tot. protein | 56.85| 54.87| 56.77 | 53.54 | 59.40 5824 57.2 54.3B* 6012 5896 .1%8| 56.03
CID]
Albumin (g/) | 35.76 | 34.01 33.99 | 30.90**| 39.84| 38.71] 37.52* 33.77*f 39.92 | 38.09| 36.56*% 33.84*
?
ALP (ukat/l) 400| 461 4.90 9.937 2.9] 4.0f 3.9 .99* | 5.83 4.70 4.55 9.53
Tot. protein | 56.29 | 57.95 55.95 | 53.63| 57.13 57.33 56.81 5512 58/57 60.30 0760, 56.83
(g
Albumin (g/l) | 34.81| 35.17] 33.65 | 30.23**| 38.75| 39.70] 37.71| 34.14%36.73| 38.29 37.42 33.9§

*p <0.05, * p <0.02 (Kruskal-Wallis ANOVA and Manwhitney u-test, 2-sided)

Urinalysisand_ophthalmoscopyid not demonstrate test substance-related effects

Organ weightleterminations revealed an increase in absoluteeative liver weights in males
and females of the 6400 ppm group, as well as ilesnaf the 1600 ppm dose level (see table

below).

Table 44:

Terminal body weight and liver weights

Dose level (ppm)

0

400

1600

6400
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Dose level (ppm) 0 400 1600 6400
Terminal body wt (kg)
3 11.92 (100%) 12.70 (107%) 11.53 (97%)| 11.53 (97%
Q 10.87 (100%) 11.32 (104%) 12.12 (111%) 10.63** (98%)

Abs. liver wt ()

3 349  (100%) 385  (110%)| 407* (117%)| 449* (129%)

Q 381  (100%) 414  (109%)| 384  (101%)| 457* (120%)

Rel. liver wt (%)

3 2.94 (100%) 3.04 (103%)| 3.54* (120%)| 3.93** (134%)

Q 351  (100%) 3.67 (105%) 3.17  (90%)| 4.29* (122%

*p <0.05, * p <0.01 (Dunnett’s test)

Histopathologydemonstrated slight or moderate hemosiderosisetivers of three females of the
6400 ppm group. This effect is considered to hagelted from the transiently increased
degradation of erythrocytes induced by the tesstauize. No further test substance-related changes
were noted during the histopathological investmagi Particularly, there were no changes in the
liver that could be associated with the increasest weights.

In the 12 month study, dose level of 6400 ppm iedusome signs of anemia in Beagle dogs.
Associated with the effects on blood system, histioplogy demonstrated increased hemosiderosis
in the livers of females of the 6400 ppm group.etiweights were increased at 1600 ppm and 6400
ppm dose levels, as well as some clinicochemicamaters indicating liver toxicity. The NOAEL

in this 12-month dietary study in dogs can be édistadd at 400 ppm (12 mg/kg bw/d) for males and
females.

4.7.1.2Repeated dose toxicity: inhalation

Short term inhalation toxicity studies (28-day &tidday) were not performed/submitted based on

the low volatility of cycloxydim (vapour pressure0lx 10~ Pa at 20°C) and no evidence of

significant inhalation toxicity was evident fromethesults of the acute inhalation toxicity study.
4.7.1.3Repeated dose toxicity: dermal

28 days dermal study in ratéellert W. et al. 2001(a)

Cycloxydim (batch: WH 16884, purity: 92.9%) was bgg to the skin of 10 male and 10 female
Wistar rats (source: Charles River, Grmany, ag@dt & days, weighing 196 g and 168 g male and
female rat, respectively) per dose level on an epegesponding to at least 10% of the body surface
for a period of six hours per day, five days peekvéor four consecutive weeks. The doses were 0
(vehicle control, olive oil); 60; 300 and 1000 mgitsw/d. The administration volume was 2 mL/kg
bw/d. The skin was covered by a semi-occlusivediings After removal of the dressing the skin
was washed with warm water.

The animals were examined at least once a dayifical symptoms and mortalities. Additional
clinical examinations, including detailed examioas of the skin, were carried out daily. Detailed
clinical observations in an open field were conddqtrior to the start of the administration period
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and weekly thereafter. A functional observatiortdogt(FOB) was performed towards the end of
the study. A motor activity measurement was perémmon the same day as the FOB. Food
consumption and body weight were determined wed&Kinicochemical and hematological
examinations (total bilirubin, creatinine, ureagdison, potassium, total protein, glucose, inorganic
phosphate, calcium, chloride, magnesium, triglytesj cholesterol, albumine, globulins, serum-
gamma-glutamyltransferase, glutamate-pyruvate aransgse, alkaline phosphatase, glutamate-
oxalacetate transaminase, clotting analysis; hakiog erythrocyte count, hematocrit, mean
haemoglobin content per erythrocyte, mean cellmelumean corpuscular haemoglobin
concentration, platelet count, leukocyte countyvel as urinalysis (volume, color, turbidity, pH,
protein, glucose, ketones, bilirubin, blood, urotaijen, specific gravity, sediment) were performed
at the end of the administration period. Ophthabgimal examinations were carried out prior to the
start and towards the end of the administratiorode©Organ weights from liver, kidneys, adrenal
glands, testes, epididymides, uterus, ovaries, tisyrspleen, heart, brain were recorded. All
animals were subjected to a gross-pathologicakassent followed by histopathological (salvary
glands, esophagus, stomach, duodenum, jejunurm ileecum, colon, rectum, liver, pancreas,
brain, pituitary gland, sciatic nerve, spinal carges, adrenal glands, thyroid, trachea, lungs,
pharynx, larynx, nose, aorta, heart, bone marrgmph nodes, spleen, thymus, kidneys, urinary
bladder, testes, ovaries, oviducts, uterus/vagpajdymides, prostate gland, seminal vesicles,
female mammary gland, skin, skeletal muscle, stamith marrow, femur with knee joint,
extraorbital lacrimal gland) examinations accordingyuideline requirements.

General observation3here were no mortalities or clinical signs ofitity in the treatment groups.
No substance-related effects on food consumptiere observed in any treatment group. However,
food efficiency was statistically significantly deased in males at 1000 mg/kg bw/d on day 21. A
relationship to treatment cannot be excluded waittainty. In females, food efficiency was
statistically significantly decreased on day 26@eand 300 mg/kg bw/d, but not at 1000 mg/kg
bw/d. Due to the lack of a dose-response relatipnghis was assessed as being incidental and not
treatment-related.

No statistically significant deviations were seenaerning body weightConcerning body weight
change, a statistically significantly lower bodyigle gain was observed in high-dose group males
for the 4-wk study period (-21.7 % compared to oae). The mean terminal body weight in males
at 1000 mg/kg bw/d was decreased by 6 % (statilstican-significant) compared to the control
group. Body weight change was also statisticafipisicantly decreased in females at 60 and at 300
mg/kg bw/d on day 21. However, due to the lack dbse-response relationship, this was assessed
as being incidental and not treatment-related. titissically significant changes in body weight
development were noted in treatment-group femaleswvbased on the 4-week treatment period,
and no effects on terminal body weight were seahdbuld be considered as substance-related.

Table 45: Food efficiency, body weight changes t@nechinal body weight (g)

Dose (ppm) / 0 60 300 1000
Parameter

Males

Food efficiency (Day 21) 10.6 (100%) 8.9 (84%) ®B8%) 7.1* (67%)

Bw change (Day 0-21) [g] ~ 65.6 (100%) 60.6 (92%) 27007%) 54.0 (82%)

Bw change (Day 0-27) [g] ~ 66.7 (100%) 60.9 (91%) 969.05%) 52.2* (78%)

Terminal body weight [g] | 262.4 (100%)| 256.3 (98%)| 66B (102%) | 247.3 (94%)
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Dose (ppm) / 0 60 300 1000
Parameter

Females

Food efficiency (Day 21) 11.9 (100%) 5.1* (43%) *3.630%) 7.7 (65%)

Bw change (Day 0-21) [g] 41.5 (100%) |  31.2* (75%)| .BA77%) | 36.9 (89%)

Bw change (Day 0-27) [g] 41.6 (100%) | 37.9 (91%) | 0387%) 40.5 (97%)

Terminal body weight [g] | 211.8 (100%)| 204.4 (97%)| 03 (96%) 207.7 (98%)

Statistics: * = p< 0.05; ** = p< 0.01 (Dunnett's Te&sided)

Open field observations, FOB and motor actidgterminations did not show test substance related
changes. Clinicochemical, hematological examinataond_urinalysiglid not reveal any test
substance related changes.

Gross_macroscopic observaticarsd_histopathological examinatiodisl not show any treatment
related effect. There were no signs of skin ingiain any of the animals.

The NOAEL for systemic toxicity is 1000 mg/kg bwior female and 300 mg/kg bw/d for male
Wistar rats, based on slight effects on body weggtmh and feed efficiency at 1000 mg/kg bw/d. No
signs of local skin irritation were observed.

4.7.1.4Repeated dose toxicity: other routes

No data on other routes.

4.7.1.5Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.

4.7.1.60ther relevant information

No other information available.

4.7.1.7Summary and discussion of repeated dose toxicity

The short term toxicity of cycloxydim has been istigated after oral application in rats (28 and 90
days of exposure), mice (28 days of exposure) agd (8, 90 days and 12 months of exposure).
In addition, one study of dermal exposure to ra&days) is available.

Rat studies

In the_28 day oral study in the réthte NOAEL is proposed at 1000 ppm (equivalerit6 mg/kg
bw/d) in females, based on increased rel. livegimeat 3000 ppm (252 mg/kg bw/d) and at 3000
ppm (equivalent to 272 mg/kg bw/d) for male ratsdshon decreased body weight, increased
relative liver and kidney weight, increased ured decreased trigycerides level at 9000 ppm (683
mg/kg bw/d).
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In the_3 months oral toxicity study in the,riwer enzyme activities (ALT, ALP) were found
significantly altered at concentrations of 2700 pgmd 900 ppm, in addition also creatinine was
shown to be significantly increased at these desel$ in females after one month of exposure. The
NOAEL was thus set as 300 ppm (equivalent to 2Zgigiv/d in male and 28 mg/kg bw/d in
female rats, respectively). Both sexes recoveretbtetely with respect to reduced body weight
gain and alterations of clinicochemical changesiuR&on of food consumption abrogated during
the recovery phase in male animals.

After repeated dermal applicati¢s times per week over 4 consecutive weeks) absydim to
Wistar rats male animals showed significantly reduced bodightegain and reduced food
efficiency at a concentration of 12000 mg/kg bw, batfurther biochemical alterations could be
observed. Therefore the NOAEL was set as 300 mg/képr male and 1000 mg/kg bw for female
rats.

Mouse studies

In a 4-week oral toxicity study in mice (1. rangmdfng study)the NOAEL was set as 1000 ppm
(corresponding to 189 mg/kg bw/d in male and 21&mbw/d in female mice, respectively),
based on significantly increase in relative livagights over 115% (in male mice) at a concentration
of 3000 ppm and 9000 ppm in combination with aliesknicochemical parameters (enhanced
plasma urea levels and deceased plasma cholestenod)les and females, and the occurrence of
hydropic vacuolar parenchymal degeneration of luepgdeés in two animals in the highest dose
group.

A second 4 weeks oral toxicity study in mi@ range finding study) was provided with lestada
points. Biochemical data supply is scarce, thusr liveight and liver enzyme activities are the only
parameters that can be used for toxicological assest. Originally, a NOAEL in B6C3F1/CrIBR
mice was established at 100 ppm (22.5 mg/kg bveidinales and at 300 ppm (82.5 mg/kg bw/d)
for females, based on increased liver weights,aaddse-dependent decrease in LDH activity in
male mice. After detailed re-evaluation of the tssim course of providing the CLH report, the
evaluator reconsidered the NOAEL to be 100 ppm5(8&y/kg bw/d) for males, based on reduced
LDH level at 300 ppm and > 900 ppm for females Haselack of adverse effects. However, the
derivation of the NOAEL upon the reduced LDH is sidlered to be a very conservative approach,
since it is not clear if it is indeed an adverdedf

Dog studies

In the 4 weeks oral study in dogs (2 dogs/sex/ddbe) relative liver weights were significantly
increased at 320 mg/kg bw/d in both sexes. Liver hypertrophysweotified in the highest
concentration tested. In females absolute andivel#tyroid weights were clearly increased at >
120 mg/kg bw/d, but no histopathological changesewavident. The NOAEL was therefore be
derived at 40 mg/kg bw/d in both sexes.

The results of a 3 months oral toxicity study imgsishowed statistically significant changes in
haematological parameters (decreased RBC, increddwidz bodies, increased MCV and
reticulocytes) at 7500 ppm and statistically siigwift increase in alkaline phosphatase in male rats
with increased absolute and relative liver weighisl hepatocellular hypertrophy. In addition
absolute and relative thyroid weights were incrda®e 121% (males), but reached no statistical
significance. The NOAEL in this study was set a® BPm (corresponding to 10 mg/kg bw/d) for
male and 1500 ppm equivalent to 50 mg/kg bw/d éondle dogs.

In a one year chronic toxicity study in dogs dose level of 6400 ppm induced anemic effects,
associated with increased liver weights and ine@@d®emosiderosis in the livers of female rats. At
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a dose of 1600 ppm indications of compensatoryti@a to an anemic process (increased Heinz
bodies and platelets) in both sexes were identifeesi well as increased liver weight in male
animals, associated with altered clinicochemicahpeeters (increased alkaline phosphatase activity
and reduced albumin concentration). The NOAEL is #tudy was 400 ppm (12 mg/kg bw/d) for
males and females.

4.7.1.8Summary and discussion of repeated dose toxicityniiings relevant for classification
according to DSD

In the sub-acute oral rodent studies (rat and nifeepnly effects observed below the cut-off value
of 150 mg/kg bw/d was increased relative liver vagiip rat females (without histological findings)
and decreased LDH level in male mice (for whichasclear if it is indeed an adverse effect).

In the sub-acute dermal rat study no effects wésewved below the cut-off value of 300 mg/kg
bw/d.

In the 90 days rat study no effects were obseredobthe cut-off values of 50 mg/kg bw/d.
For dogs, no cut-off criteria are available at pras

In 28 days dog study, the effects on blood systemiuced haemoglobin in males, reduced RBC in
males, increased Heinz bodies in males and females)iver (increased relative liver weight in
males and females, hepatocellular hypertrophy ifesnand females, increased ALP in males and
females) were observed primarily at the highesedested (360 mg/kg bw/d).

In the 90 days dog study, the effects on bloodesys{reduced RBC in males and females,
increased MCV, leucocytes and polymorphonucleatrophilic granulocytes in males, increased
Heinz bodies and platelets in males and females)iger (increased relative liver weight in males
and females, hepatocellular hypertrophy in maled #emales, increased ALP in males and
females) were observed primarily at the highesedested (250 mg/kg bw/d).

In the 1 year dog study, the effects on blood systeduced RBC in males and females, reduced
haemoglobin in females, increased MCH, MCV, plateind Heinz bodies in males and females)
and liver (increased relative liver weight in malasd females, increased ALP in males and
females, but no histopathological findings) werserved primarily at the highest dose tested (206
mg/kg bw/d).

4.7.1.9Comparison with criteria of repeated dose toxicityfindings relevant for classification
according to DSD

Please see 4.7.1.8.
4.7.1.10 Conclusions on classification and labelling of rem#ed dose toxicity findings
relevant for classification according to DSD

Effects observed in the subchronic (oral and derstaties in rat, mouse and dog do not trigger the
criteria for classification and labelling for reped dose toxicity.
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4.8 Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

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

In the sub-acute oral rodent studies (rat and nifeepnly effects observed below the cut-off value
of 300 mg/kg bw/d was increased relative liver vagiip rat females (without histological findings)
and decreased LDH level in male mice (for whichasclear if it is indeed an adverse effect).

In the sub-acute dermal rat study the only effdaigeoved below the cut-off value of 600 mg/kg
bw/d was reduced body weight in males.

In the 90 days rat study the effects observed belmvcut-off values of 100 mg/kg bw/d were
increased ALP in males and females (with no effeatsiver weight or histopathological findings)
and increased creatinin and urea in females.

For dogs, no cut-off criteria are available at pras

In 28 days dog study, the effects on blood systemuced haemoglobin in males, reduced RBC in
males, increased Heinz bodies in males and females)iver (increased relative liver weight in
males and females, hepatocellular hypertrophy itesnand females, increased ALP in males and
females) were observed primarily at the highesedested (360 mg/kg bw/d).

In the 90 days dog study, the effects on bloodesys{reduced RBC in males and females,
increased MCV, leucocytes and polymorphonucleatrophilic granulocytes in males, increased
Heinz bodies and platelets in males and females)iger (increased relative liver weight in males
and females, hepatocellular hypertrophy in maled #emales, increased ALP in males and
females) were observed primarily at the highesedested (250 mg/kg bw/d).

In the 1 year dog study, the effects on blood systeeduced RBC in males and females, reduced
haemoglobin in females, increased MCH, MCV, pldsebnd Heinz bodies in males and females)
and liver (increased relative liver weight in malasd females, increased ALP in males and
females, but no histopathological findings) werseed primarily at the highest dose tested (206
mg/kg bw/d).

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

Please see 4.8.1.

4.8.3 Conclusions on classification and labelling of re@ged dose toxicity findings relevant
for classification as STOT RE

Effects observed in the subchronic (oral and derstaties in rat, mouse and dog do not trigger the
criteria for classification and labelling for repee dose toxicity.
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4.9 Germ cell mutagenicity (Mutagenicity)
Table 46: Summary table of relevant in vitro and n vivo mutagenicity studies
Method | Results | Dose range Reference
In vitro studies
Reverse mutation assay of Negative Study | : Engelhardt G.,
Cycloxydim sodium salin S. (+/- S-9 mix) 0, 0.06, 0.3, 1.5, 7.5, 15.0| Gelbke H.-P.
typhimurium TA 1535,TA 100, mg/ plate 1985(b)
(OECD 471) 0,0.02, 0.1, 0.5, 2.0, 5.0

mg/plate

(dissolved in DMSO)

Purity: 93.9%
Reverse mutation assay of Negative 0, 0.02, 0.1, 0.5, 2.5, 5.0 | Engelhardt G.,
Cycloxydim free acidn S. (+/- S-9 mix) mg/plate Gelbke H.-P. 1983
typhimurium TA 1535, TA 100, (dissolved in DMSO)
TA 1537, TA 98 Purity: 92.2%
(OECD 471)
Gene mutation assay of Negative 0,5, 10, 15, 21, 28, 35, 40 Boer W. C. den,
Cycloxydim sodium salin (+/- S-9 mix) mg/mL Hoorn A. J. W.
Chinese hamster ovary (CHO) (dissolved in DMSO) 1985(a)
cells (HPRT locus) Purity: 93.9%
(OECD 476)
Gene mutation assay of Negative Study I Jaeckh R., Gelbke
Cycloxydim sodium salin (+/- S-9 mix) 0, 0.215, 0.464, 1.0, 2.15,| H.-P. 1986
Chinese hamster ovary (CHO) 4.64, 10.0, 21.5 mg/mL
cells (HPRT locus) Study Il and Il
(OECD 476) 0, 0.1, 0.215, 0.464, 0.681,

1.0, 2.15, 4.64 mg/mL

(dissolved in DMSO)

Purity: 93.9%
Gene mutation/ chromosome Negative without S-9 mix| Study I: Boer W. C. den
aberration assay of Cycloxydim | \yeakly positive with S-9 | 0. 1.75, 3.50, 5.00, 7.00, | 1985(b)

sodium salt

Mouse lymphoma forward
mutation assay L5178Y Tk+/-
cells (TK locus)

(OECD 476)

mix at cytotoxic
concentrations

10.00, 14.00, 20.00
mg/mL

Study II:
0, 5.00, 6.25, 8.00, 10.00,
12.50 mg/mL

(dissolved in DMSO)
Purity: 93.9%

Chromosome aberration
mammalian cells of Cycloxydim
sodium salt

Chinese hamster ovary (CHO)
cells

(OECD 473)

weakly positive without
S-9 mix at cytotoxic
concentrations

negative with
S-9 mix

0, 2.0, 3.3, 4.0, 5.0 mg/ml|
(dissolved in DMSO)
Purity: 93.9%

| Taalman R. D.
1985(a)

Chromosome aberration
mammalian cells of Cycloxydim
free acid

Chinese hamster ovary (CHO)
cells

(OECD 473)

weakly positive without
S-9 mix at cytotoxic
concentrations

negative with
S-9 mix

0, 0.017, 0.05, 0.167, 0.5(
1.667 mg/mL

(dissolved in DMSO)

Purity and batch: not
stated in the study

,Taalman R. D.
1985(b)
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Unscheduled DNA synthesiis Negative 0, 0.906; 1.81; 3.63; 9.06;| Cifone M. A,
vitro of Cycloxydim _sodium salt 18.1; 36.3; and 90.6 Brusick D. J. 1985
Rat primary hepatocytes pa/mL
(OECD 482) (dissolved in DMSO)
Purity: 93.9%
Unscheduled DNA synthesis in | Negative 0, 0.1, 0.25,0.375, 0.5, | Cifone M. A,,
vitro of Cycloxydim free acid 0.75,1.0,1.5and 2.0 Myhr C. B. 1985
Rat primary hepatocytes mg/mL
(OECD 482) (dissolved in DMSO)

Purity and batch: not
stated in the study

In vivo studies

Micronucleus test of Cycloxydim | Negative Oral (gavage — 1 Engelhardt G.,
sodium salt application): Gelbke H.-P.
NMRI mice 0, 225, 450, 900 mg/kg bw 1985(a)
(OECD 474) (in aqua dest.)

Purity: 93.9%
Chromosomal aberration test of | Negative Oral (gavage — 1 Taalman R. D.
Cycloxydim sodium salt application): 1987
Chinese hamster 0, 500, 1700, 5000 mg/kg
(OECD 475) bw

(in aqua dest.)

Purity: not stated in the
study

49.1 Non-human information

4.9.1.1In vitro data
Point mutation assay with bacteria

Cycloxydim Na-salt

No bacteriotoxic effects were observed in any ef$almonella typhimurium strains after treatment
with Cycloxydim sodium salt in any experiment anéay concentration tested. The test substance
was completely soluble in DMSO.

The test substance did not increase the numbeisbfdvertants at any concentration of the two
experiments with or without metabolic activatiotheTmutagenic response of the positive controls
indicates that the test system was able to detetagans.

Cycloxydim sodium salt is_not mutagenia the bacterial reverse mutation assay w&h
typhimuriumunder the experimental conditions chosen.

Cycloxydim free acid

No bacteriotoxic effects were observed in any ef$almonella typhimurium strains after treatment
with Cycloxydim sodium salt in any experiment atdiny concentration tested. The test substance
was completely soluble in DMSO.
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The test substance did not increase the numbeisofdvertants at any concentration of the two
experiments with or without metabolic activatiotheTmutagenic response of the positive controls
indicates that the test system was able to detetagans.

Cycloxydim sodium salt is _not mutagenia the bacterial reverse mutation assay w&h
typhimuriumunder the experimental conditions chosen.

Gene mutation assay with mammalian cell
Cycloxydim Na-salt

1. study

There was no evidence of cytotoxicity up to 10 mig{m 0.73 mg/mL Cycloxydim sodium salt),
while the highest concentration of 40 mg/mL (= 208¢/mL Cycloxydim sodium salt) was
extremely cytotoxic in this experiment, both withdawithout S-9 mix. In the main experiment test
substance concentrations were used ranging framb tmg/mL with and without metabolic
activation. No distinct reduction in the survivdloells was observed up to 40 mg/mL. However, a
reduction in the relative cell growth as comparethe controls was observed both with and
without metabolic activation.

The mutant frequencies with and without metabatikivation varied randomly and were
comparable to the vehicle control cultures botthwaind without metabolic activation.

The positive controls proved that the system ig &bldetect known mutagens.

2. study

The results of the 3 experiments are compiled ind helow. In the first study, an increase of the
mutation rates was observed with beginning cytaioxin the presence as well as in the absence of
metabolic activation. The effect was not detectablewer concentrations. For the interpretation of
this result, it has to be taken into account tlesedevels of > 1 mg/mL may have led to a
precipitation of the test material (probably inrfoof the free acid). This may have occurred,
because an alkaline pH-value, as indicated byrtlieator color, was encountered by superposition
of CO, gas, and a slight clouding of the solution waseoled. The precipitated particles may enter
the cell via phagocytosis and thereby casue anadicth of lysosomes and production of oxygen
radicals. It is pointed out, that this concentnatiange was also the onset of cytotoxicity (as
determined by decreased cloning efficiencies).

Whether the increased number of mutants in theditgly was caused by such kind of artefacts and
might therefore be regarded as a false positivdtreuld not be stated from a single study alone.

In the following 2 experiments, G@assing was omitted and clear negative results iwgpect to
mutation frequency were obtained at all concemnatincluding those being positive (mutation
frequency above 15 x faells) in the first experiment.

Tests with both positive control compounds showed the system is able to detect known
mutagens.
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Table 47: Cloning efficiency and mutation frequeng in the CHO HPRT Assay
Experiment 1
Concentration Without metabolic activation With metabolic activation
(mg/mL) Cloning efficiency *| Mutation rate**  |Cloning efficiency * | Mutation rate**
0 76% 4.4 93% 0
0.215 69% 4.8 80% 5.0
0.464 71% 0 7% 9.5
1.0 66% 65.6 48% 77.4
2.15 48% 15.2 10% 0
4.64 11% 53.3 0% -
10.0 1% 0 0% -
21.5 2% 0 0% -
Positive 16% 2,908 27% 343
controls
Experiment 2
Concentration Without metabolic activation With metabolic activation
(mg/mL) Cloning efficiency *| Mutation rate**  |Cloning efficiency * Mutation rate**
0 78% 0 102% 0
0.1 67% 0 70% 0
0.215 64% 0 55% 0
0.464 56% 0 55% 1.2
0.681 55% 8.5 54% 0
1.0 59% 0 36% 0
2.15 41% 0 11% 0
4.64 No sufficient cell growth
Positive 43% 143 51% 214
controls
Experiment 3
Concentration Without metabolic activation With metabolic activation
(mg/mL) Cloning efficiency *| Mutation rate**  |Cloning efficiency * Mutation rate**
0 73% 0 98% 0
0.215 63% 0 91% 0
0.464 55% 0 85% 0
0.681 64% 0 44% 0
1.0 58% 0 49% 0
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2.15 47% 0 12% 0
4.64 0% 0 0%
Positive 47% 349 61% 141
controls

* % of cloning efficiency in relation to seededlsdi.e., 200 cells)
** Mutation rate is expressed as number of mutaets1@ cells (corrected for cytotoxicity)

Cycloxydim sodium salt is not mutagenic in thevitro mammalian cel[CHO/HPRT) test with or
without metabolic activation under the experimestaiditions chosen.

3. study
The results of the experiments are compiled in & dlelow.

Experiment 1 (with and without metabolic activaliowithout S-9 mix, concentration-dependent
toxic effects (i.e., reduced viability) were obseilvNo mutation frequency exceeding 74 £ 10
units was observed in any of the test groups, wivetld indicate a positive effect in this test. In
the presence of metabolic activation, concentradi@pendent toxic effects were observed. Only at
the highly cytotoxic concentration of 20 mg/mL &&e growth of 12%), the mutation rate (86 x
10° units) was just above the criteria for a positesponse (75.6 x T0units) with respect to
mutant frequency.

Experiment 2 (with metabolic activatioriji the repeat experiment, the mutation rate (128%
units) again exceeded the figure for a positivpoase (56.5 x 1f) at the highest concentration
that could be evaluated (cytotoxicity was indicabgconly 4% relative growth when compared to
solvent controls). The negative controls were artbrmal ranges. The positive controls

demonstrated that the system is able to detect kmoutagens.

Table 48: Cytotoxicity and mutation rates in the nouse lymphoma forward mutation
assay
Experiment 1
Concentration Without metabolic activation With metabolic activation
(mg/mL) Viability * Mutation rate** Viability * Mut ation rate**
1.75 84 35 83 44
3.50 70 31 82 42
5.00 67 40 74 42
7.00 53 40 51 49
10.00 18 38 29 46
14.00 24 38 19 50
20.00 10 60 12 86
Solvent controls 100 38- 49 100 40 - 46
Positive controls 28 - 67 361 - 685 35-59 3087 4
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Experiment 1

Concentration Without metabolic activation With metabolic activation

(mg/mL) Viability * Mutation rate** Viability * Mut ation rate**

Experiment 2

Concentration Without metabolic activation With metabolic activation
(mg/mL) Viability * Mutation rate**
5.00 47 26
Not tested
6.25 26 33
8.00 8 45

Experiment 2

Concentration Without metabolic activation With metabolic activation
10.00 10 54
12.50 4 122

Solvent controls 100 25— 34

Positive controls 43 - 49 259 - 322

* relative cell growth (compared to solvent contral00 %) in %,
* mutant frequency x 18 units

An increased mutation rate was found in the preseficnetabolic activation at cytotoxic doses of
20 mg/mL test substance (first experiment, 12%ixedagrowth when compared to control) and
12.5 mg/mL (2° experiment, 4% relative growth compared to coptédtcording to current OECD
guideline recommendations (OECD 476 adopted in 198& maximum test concentration to be
used in mammalian cell gene mutation tests shaod@xceed 5 mg/mL; furthermore cytotoxicity
at the maximum concentration should be in the rafgeit 10 - 20% relative cell survival (not less
than 10% relative cell survival).

Since positive results were obtained at test canagons that were 2.5 - 4 fold higher than the
recommended maximum concentration according teat®@ECD guidelines, the relevance of the
increased mutation rate observed in the presencgtatioxic effect is questionable. At test
concentrations within the recommended range ohtiteexcessive cytotoxicity, reproducible
negative test results were obtained.

Overall, cycloxydim sodium salt is considered mobé mutagenic without metabolic activatimd
weakly mutagenic only at cytotoxic concentratigwhich exceeded by a factor of 2.5 - 4 the
maximum concentration as required by guidelineshépresence of metabolic activation when
tested in the mouse lymphoma TK locus assay.

Chromosomal mutation assay with mammalian cell
Cycloxydim Na-salt

In the_range-finding experimentithout metabolic activation, a reduction of thenolayer

confluency of 60 % was noted at 5000 pg/mL, wittearease in mitotic cells occurring at this
concentration in the metaphase of the first mitdsishe range-finding experiment with metabolic
activation no toxicity was observed with the exaapof the highest concentration, which showed a
slight decrease in the number of mitotic cells.| ©gtle progression was not affected.
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The results of the chromosome aberration analysis@ammarised in Table below.

Table 49:  Cytogenetic assay in CHO cells with Cyckydim sodium salt
Testwithout metabolic activation (15 hour exposure time)
Culture 1 and 2 (../..) Pooledcultures
Aberrations | % cells with | % cells with | Aberrations per | % cells with % cells with
per cell aberrations | more than 1 cell aberrations more than 1
aberration aberration
Untreated 0.01 1.0 0.0
control 0.005 0.05 0.0
Solvent control 0.00 0.0 0.0
Test substance
2000 pg/mL 0.03/0.03 3.0/3.0 0.0/0.0 0.030 0 3. 0.0
3333 pg/mL 0.05/0.04 5.0/3.0 0.0/ 1.0 0.045 0* 4. 0.5
4000 pg/mL 0.03/0.06 3.0/6.0 0.0/0.0 0.045 5*4. 0.0
5000 pg/mL 0.03/0.11 3.0/9.0 0.0/2.0 0.070 0*6. 1.0
Positive control 0.24 20.0 4.0 0.24 20.0* 4.0
Testwith metabolic activation (2 hour exposure time)
Culture 1 and 2 (../..) Pooledcultures
Aberrations | % cells with | % cells with | Aberrations per | % cells with % cells with
per cell aberrations | more than 1 cell aberrations more than 1
aberration aberration
Untreated 0.01 1.0 0.0
control 0.005 0.5 0.0
Solvent control 0.00 0.0 0.0
Test substance
2000 pg/mL 0.00/0.02 0.0/2.0 0.0/0.0 0.010 0 1. 0.0
3333 pg/mL 0.01/0.02 1.0/2.0 0.0/0.0 0.015 5 1 0.0
4000 pg/mL 0.00/0.00 0.0/0.0 0.0/0.0 0.000 0 0. 0.0
5000 pg/mL 0.01/0.02 1.0/2.0 0.0/0.0 0.015 5 1 0.0
Positive control 0.24 24.0 0.0 0.24 24.0* 0.0

Statistical evaluation: * p < 0.05 when compareddlvent control (Chi-square test)

Without metabolic activation, a statistically (0<05) significant increase in the percentage décel
with aberrations was seen at concentrations of @#81L and above, also showing a concentration
dependent effect. However, it is noteworthy thaintyschromatid-type aberrations were observed
and that the aberrations were seen only in one efdtie duplicate cultures. With metabolic
activation, there was no increase in aberratioguieacy at any of the concentrations tested. While
aberration frequencies in the negative and solventrols were within the normal limits, both
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positive controls showed that the system is abtietect known genotoxic agents causing
chromosomal damage.

However, evidence for a clastogenic effect was sedynat high test concentrations (3333 - 5000
pag/mL), which, according to the current revisiortted OECD test guideline 473, exceeded the
maximum concentration of 0.01 M (= 3255 pg/mL) meoeended for testing of non-toxic test
substances. In this study, signs of cytotoxicityengeen already at 2000 pg/mL.

No information on the percentage of cells with gapgsresent in the study.

Cycloxydim sodium salt caused a weak chromosomalkggng(clastogenic) effect in the absence
of metabolic activatiomt cytotoxic concentrations. With metabolic adiima no clastogenic effect
of the compound was noted under the test condittbosen.

Cycloxydim free acid

Cytotoxicity range finding tests

In the range-finding experiment without metabolitization a precipitation of the test compound
was noted at 5000 pg/mL only. This concentratios aiao highly cytotoxic. A reduction of the
monolayer confluency by approx. 60% compared teesdlcontrol was noted at 1666.6 pg/mL,
and a decrease in mitotic cells occurred at thigentration. The cell cycle kinetics showed
complete mitotic delay at 1666.6 pg/mL with all aq@tases still in the first mitosis (see Table

below). Therefore, a delayed harvest time of 1&$owas chosen for the aberration test without
metabolic activation.

Table 50: In vitro cytogenetic assay with cycloxyan
Testwithout metabolic activation Testith metabolic activation
%Cells* % %Cell$ % Confluence
M1 | M1 | >M | Confluence M1 | M1 |>M
+ 2 + 2
Untreated control 25 | 2 | 77 70 Untreated contro 25 D 75 60
DMSO control | 58| 0| 42 70 DMSO control 20 D 80 60
Test substance Test substance
16.6 pg/mL 55| 0| 45 60 500.0 pg/mL 13 P 37 50
50.0 pg/mL 67| 0| 33 60 1666.6 pg/mL 21 |0 |9 50
166.6 pg/mL 70| 0] 30 60 5000.0 pg/mL 16 |0 B4 10
500.0 pg/mL 63| 0| 37 55
1666.6 pg/mL | 100 O 0 30
Mitomycin-C | 100| O 0 50 Cyclophosphamide100| 0 0 55
(400 ng/mL) (20 pg/mL)

* = cells that have completed one (M1), two (M2)etween one and two (M1+) cycles in BrdUrd

In the assay with metabolic activation confluentyhe monolayer at 5000 pg/mL was reduced by
85% when compared to the untreated or solvent alpiatind a decrease in mitotic cells was noted

at this concentration. Because no cell cycle delay observed, it was decided to use a normal
harvest time of 10 hours for the aberration ass#ly mvetabolic activation.

Aberration assays with and without metabolic adibra
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Evaluation of clastogenicity without metabolic &ation was performed from cultures treated with
500 pg/mL to 3000 pg/mL. The results of the chroonos aberration analysis are summarised in

Table below.
Table 51:

In vitro cytogenetic assay with cycloxyan

Testwithout metabolic activation (15 hour exposure time)

Culture 1 and 2 (../..)

Pooledcultures

Aberration % cells % cells with | Aberration % cells % cells with
s per cell with more than 1 | s per cell with more than 1
aberrations | aberration aberrations | aberration
Untreated control 0.00 0.0 0.0 0.01 10 00
Solvent control 0.02 2.0 0.0
Test substance
500 pg/mL 0.01/0.00 1.0/0.0 0.0/0.0 0.005 0.5 0.0
1000 pg/mL 0.01/0.01 1.0/1.0 0.0/0.0 0.010 0 1. 0.0
1500 pg/mL 0.03/0.04 3.0/4.0 0.0/0.0 0.035 5 3. 0.0
3000 pg/mL 0.08/0.04 8.0/4.0 0.0/0.0 0.06d0 0* 6. 0.0
Positive control 0.32 28.0 4.0 0.32 28.0* 4.0

Testwith metabolic activation (2 hour exposure time)

Culture 1 and 2 (../..)

Pooledcultures

Aberration % cells % cells with | Aberration % cells % cells with
s per cell with more than 1 | s per cell with more than 1
aberrations | aberration aberrations | aberration
Untreated control 0.03 3.0 0.0 0.015 15 0.0
Solvent control 0.00 0.0 0.0
Test substance
2000pg/mL 0.04/0.02 4.0/2.0 0.0/0.0 0.030 3.0 0.0
3333ug/mL 0.02/0.02 2.0/2.0 0.0/0.0 0.020 2.0 0.0
4000 g/mL 0.05/0.0Q 5.0/0.0 0.0/0.0 0.025 2.5 0.0
5000ug/mL 0.00/0.04 0.0/4.0 0.0/0.0 0.020 2.0 0.0
Positive control 0.24 20.0 4.0 0.240 20.0* 4.0

Statistical evaluation: * p < 0.05 when compareddtvent control (Chi-square test)

In the absence of metabolic activation, a decrgatee number of metaphases was seen from 1000
pg/mL cycloxydim onwards, and a reduction of mogeftaconfluency of up to 60% was noted at
3000 pg/mL. At a concentration of 3000 pg/mL aistiaglly significant increase in percent of cells
with aberrations (chromatid breaks) was observestafistically non-significant increase in the
percentage of aberrant cells was observed at tttdaveer test concentration of 1500 pg/mL,
suggesting a dose-related response.

In the presence of metabolic activation, a 50% c&dn of the monolayer confluency and a
decrease in mitotic cells was observed at the Bigtencentration of 5000 pg/m; however, there
was no increase in aberration frequency at ang@tobncentration evaluated (2000 to 5000
pg/mL).

Aberration frequencies in the negative and soleentrols were within the normal limits, and both
positive controls showed that the system is abtietect known genotoxic agents causing
chromosomal damage.

No information on the percentage of cells with gapgsresent in the study.
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Based on the results of thisvitro cytogenetic experiment in Chinese Hamster Ovaly@Lcells
Cycloxydim (acid) caused a weak chromosome damggiagtogenic) effect in the absence of
metabolic activation, statistically significantaatoncentration of 3000 ug/mL. The compound is
considered weakly positive under the non-activationditionsof this assay in a concentration of
3000 pg/mL.

DNA effect assay with mammalian cell
Cycloxydim Na-salt

No test substance precipitation was noted in thidys Toxic effects with respect to survival and
morphology of the hepatocytes were noted at Cydorysodium salt concentrations above 36.3
pg/mL in a dose dependent manner. Strong toxicesfieading to non-scorable slides were noted
at the highest concentration of 90.6 pg/mL of Cygthm sodium salt. None of the concentrations
of the test material caused nuclear labelling §icgnitly different from the solvent control.
Furthermore no dose related trend was observab&entlimber of heavily labelled nuclei
representing undergoing DNA replication as oppdeddNA repair was low and did not interfere
with the assay. The increase observed with 2-AAlicated that the test system is able to detect
compounds known to induce unscheduled DNA synthésssimmary of hepatocyte UDS assy
results can be found in Table below.

Table 52:  Summary of hepatocyte UDS assay results
Test condition Concentration *UDS **Avg. % *Avg. % ***0/
grains / nuclei with nuclei with Survival at
nucleus > 6 grains > 20 grains 20 hrs.
Negative control - 0.47 0.7 0.0 100.0
Positive control 0.1 pg/mL 13.94 90.0 22.7 93.6
(2-AAF)
Test substance 90.6 pg/mL Insufficient cells for grain analysis
36.3 pg/mL 0.80 1.3 0.0 46.9
18.1 pg/mL 0.50 2.0 0.0 86.0
9.06 pg/mL 0.37 0.0 0.0 99.8
3.63 pg/mL 0.45 0.0 0.0 99.8
1.81pg/mL 0.45 0.0 0.0 95.3
0.906 pg/mL 0.37 0.0 0.0 N.D.

*USD is the average value of net nuclear grain t®on triplicate coverslips (150 total cells).

**Average values for triplicate coverslips

***Survival is the number of viable cells per umitea relative to the negative control x 100%

Cycloxydim sodium salt did not induce unschedul@ifsynthesisn primary rat hepatocytes
under the test conditions chosen.

Cycloxydim free acid
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Concentrations of 250 pg/mL and above caused aignainyellowish precipitation in the culture
medium. A permanent precipitation was noted ab®@3jug/mL. Toxic effects with respect to
survival and morphology of the hepatocytes weredat Cycloxydim concentrations above 250
pg/mL in a concentration dependent manner. Stroxig effects leading to non-scorable slides
were noted at the highest concentration of 200énjugNone of the concentrations of the test
material caused nuclear labelling significantifetiént from the solvent control. Furthermore no
concentration-related trend was observed. The nuofideeavily labelled nuclei representing
undergoing DNA replication as opposed to DNA repas low and did not interfere with the
assay. The increase observed with 2-AAF indicadtatithe test system is able to detect compounds
known to induce unscheduled DNA synthesis. Sumroargsults from rat hepatocyte UDS assay
are presented in Table below.

Table 53:  Summary of hepatocyte UDS assy results

Test condition Concentration | *UDS grains/| **Avg. % *Avg. % ***046 Survival
nucleus nuclei with nuclei with at 21 hrs.
> 6 grains > 20 grains
Negative control 1% 0.54 0.0 0.0 100.0
(absolute ethanol)
Positive control (2- 0.1 pg/mL 8.5 58.7 5.3 102.6
AAF)
Test substance 2000 pg/mL Excessively toxicity, grain analysis possible 27.7
1500 pg/mL 0.53 0.0 0.0 21.8
1000 pg/mL 0.69 0.7 0.7 48.6
750 pg/mL 0.65 0.0 0.0 46.1
500 pg/mL 0.66 0.0 0.0 60.8
375 pg/mL 0.94 0.0 0.0 68.7
250 pg/mL 0.43 0.0 0.0 112.2
100 pg/mL 0.52 0.7 0.0 101.2

*USD = Average of net nuclear grain counts on icgie coverslips (150 total cells).
**Average values for triplicate coverslips
***Survival = Number of viable cells per unit areelative to the negative control x 100%

Cycloxydim (acid) is a potent cytotoxic compoundt Hid not induce unscheduled DNA synthesis
in primary rat hepatocytasder the test conditions chosen.

4.9.1.2In vivo data
Micronucleus test in male and female NMRI mice

Negative and positive control animals did not stamy clinical symptoms. Distinct toxic effects
were observed at the highest dose level and les®pnced at the lower dose levels. A dose of 900
mg/kg bw of the test substance caused irregul@iregsn, piloerection, and in some cases
squatting posture, spastic gait, excitation andhgpd he general state of the animals was poor and
some symptoms lasted up to 1 day after dosinghé\tdwer dose levels the symptoms were less
pronounced and lasted up to 3 hours after dosing.



CLH REPORT FOR [CYCLOXYDIM]

The administration of cycloxydim at dose levelsir@25; 450 and 900 mg/kg bw did not lead to an
increase in the number of polychromatic erythrogyientaining micronuclei. The micronuclei rate
was comparable to the negative control.

The positive controls induced increases in the onmigclei rates indicating that the test system is
able to detect chromosome damaging (clastogenispiadle poisoning compounds. Data are
summarised in Table below.

Table 54: Summary of NMRI mouse micronucleus test

Cycloxydi Interval 16h Interval 24h Interval 48h
m mg/kg - ) )
*PCE Normo Cells with *PCE Normo Cells with *PCE Normo Cells with
invest cytes/ micronuclei invest cytes / micronuclei invest | cytes/ micronuclei
igated | 10000 igated 10000 igated | 10000
PCE Per Per PCE Per Per PCE Per Per
1000 1000 1000 1000 1000 1000
PCE | *NCE PCE | *NCE PCE | **NCE
0 - 10000| 4256 1.4 1.41 -
900 1000 | 4515 1.6 1.33| 10000 312y 1.3 1.28 1000 4294 7 704
0
450 - 10000 3354 1.6 2.98 -
225 - 10000{ 339§ 1.1 0.59 -
Fkkp - 10000 | 3830 25.7 0.52 -

* PCE = Polychromatic erythrocytes
** NCE = Normochromatic erythrocytes
*** + = positive control (cyclophosphamide 40 mg/kug)

Cycloxydim as sodium salt did not induce micronuaiegpolychromatic erythrocytes of misghen
treated orally up to toxic doses of 900 mg/kg bwghyage.

Chromosomal aberration test in Chinese hamster

No clinical symptoms were noted even at the higdese (5000 mg/kg body weight). There was no
indication of any increase in chromosome aberratmrer control levels in the groups treated with
the test substance in either sex at any of theapagipn intervals.

The positive control Cyclophosphamide induced aneiased rate of chromosomal aberrations
indicating that the test system is able to detech ®ffects. The results of the clastogenic evalnat
data of the individual animals at the 24 hour wedirin the Chinese hamster bone marrow
cytogenetic assay are given in Table below.

Results after 6 and 48 hours (only high dose geoumals have been evaluated ) are given in Table
below.

Table 55:  Clastogenic evaluation data of the indidual animals at the 24 hour intervall in
the Chinese hamster bone marrow cytogenetic assay

3 ?
No. of cells Mitotic No. of cells Mitotic

index % index %
Treatmer 0 Treatmer 0
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With With >1 With With >1
aberrations aberrations aberrationg aberrations
- control 0.4 0.2 45 - control 0.6 0.0 6.4
animals animals
+ control 18 12 6.2 + control 24.8 18.2 6.8
animals animals
animals dosed 0.6 0.0 5.7 animals doseq 0.2 0.0 6.3
with 0.5 g/kg with 0.5 g/kg
animals dosed 0.4 0.0 8.5 animals doseq 0.6 0.0 7.2
with 1.7 g/kg with 1.7 g/kg
animals dosed 0.9 0.0 4.1 animals dosed 0.6 0.0 6.3
with 5.0 g/kg with 5.0 g/kg

Table 56:  Clastogenic evaluation data of the indidiual animals after 6 and 48 hours in the
Chinese hamster bone marrow cytogenetic assay (5 fkg bw)

3 Q
No. of cells Mitotic No. of cells Mitotic
I 0, i 0,
Treatment index % Treatment index %
With With >1 With With >1
aberrations| aberrations| aberrations| aberrations
after 6 hours 0.0 0.0 4.3 after 6 hours 0.0 0.0 5 4.
after 48 hours 0.6 0.2 3.8 after 48 hours 0.4 0.0 35

Cycloxydim did_not induce chromosomal aberratiander the conditions of this assay and is
therefore considered negative in the chromoson&dration tesin vivo when Chinese hamsters
were treated orally by gavage up to 5000 mg/kdnefstodium salt of Cycloxydim.

4.9.2 Human information

No information available from case reports, epid#ogical studies, medical surveillance, reporting
schemes and national poisons centres.

4.9.3 Other relevant information

No other information.

4.9.4 Summary and discussion of mutagenicity

Cycloxydim was tested in a sufficient rangdro¥itro andin vivo mutagenic assays measuring
different mutagenic endpoints like gene mutatiobacterial and mammalian cells, chromosomal
mutation and unscheduled DNA synthesisitro as well asn vivoin micronucleus test in mice
and clastogenic evaluation in the hamster boneawarr
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The substance has been found to be strongly cytofaithout S-9 activation); e.g. in mouse
lymphoma cells cytotoxic effects were found alreatlgoncentrations of 8 - 10 mg/mL, Chinese
hamster ovary cells were even more sensitive stgtoixic effects at 1.67 mg/mL. In addition, in
somein vitro tests indications of genotoxic potential was foahdytotoxic ranges: mouse
lymphoma forward test was positive at 20 mg/mL,rékse hamster ovary cells show increased
aberrations at a concentration of 3.0 mg/mL. Néwdess, in botim vivo studies investigating also
chromosomal aberrations clear negative results haga obtained. In the ADME studies it was
shown that cycloxydim was detected in the bone owafrom 5 to 120 hours post-administration.
Therefore, the systemic availability for the in@igenotoxicity studies is considered given.

It can be concluded that cycloxydim has no genctgotential of relevance to human risk
assessment.
4.9.5 Comparison with criteria

Effects observed in than vitro andin vivo mutagenicity studies do not trigger the critera f
classification and labelling for mutagenicity.

4.9.6 Conclusions on classification and labelling

There is no evidence of genotoxic potential of oygtim, therefore, no classification is proposed.
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4.10 Carcinogenicity

Table 57: Summary table of relevant carcinogenicit studies

Method NOAEL/Effects Dose levels Reference
18-month chronic toxicity Wistar | 7 mg/kg bw/d (males and 0, 100, 400, 1600 Kuehborth B. et
rat drinking water study females) and 2700 ppm al.; 1988(c)
(OECD 452) Main effects at 28 mg/kg bw/d | equivalent to

- body weiah 0, 7.0, 28, 103 and

ody weight 171mg/kg bw/d
- triglycerides|
Purity: 93.9%

24-month carcinogenicity Wistar | 6.4 mg/kg bw/d 0, 100, 400 and 160pKuehborth B. et
rat drinking water study Main effects at 26 ma/kg bw/d ppm al.; 1988(a)
(OECD 451) i . equivalent to

_ f’r?gol'zc";’ﬁ'(?:s% 0, 6.4, 26 and 99

- creatininet mg/kg bw/d

- liver weight? Purity: 93.9%

- bile duct proliferation

no treatment related increase

in tumor responses
24-month carcinogenicity B6C3F1 32 mg/kg bw/d 0, 10, 20, 60 and 24D Kuehborth B. et
mouse drinking water study ppm al.; 1988(b)

- no adverse effects up to
(OECD 451) the highest dose level equivalent to
0,1.3, 3.0, 8.4, and
32 mg/kg bw/d

Purity: 93.9%

no treatment related increase
in tumor responses

4.10.1 Non-human information

4.10.1.1 Carcinogenicity: oral

The long term toxicity and carcinogenicity of Cyxyolim has been investigated in rats and mice.
Because of the insufficient stability of the fresdain food and low water-solubility, the sodiunitsa
of Cycloxydim was orally administered either vigdor drinking water. The data in ppm or mg/kg
bw/d correspond to Cycloxydim as acid.

Rat:
18 Month chronic rat toxicity studyKuehborth B. et al.; 1988(c)

Cycloxydim sodium salt (batch: N 88; purity: 93.9%gs administered for 18 months in the
drinking water to 20 male and 20 female Wistar (atairce: Dr. Karl Thomae GmbH, Germany)
per dose level. The dose levels in the drinkingewatere 0, 100, 400, 1600 and 2700 ppm. The
drinking water solutions were prepared twice a weskbility of the test substance and
concentrations were confirmed analytically. Feedlscmption was determined once a week for the
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first 14 weeks. Thereafter, it was determined at@ith intervals. Body weight and drinking water
consumption were determined once per week for titieeeadministration period. The animals'
health was checked each day. Detailed clinical éxations were performed once a week.
Ophthalmological examinations were carried out leetbe start of the study and after 3, 6, 12 and
18 months of the administration.

Clinicochemical and hematological examinationsaftbtlirubin, creatinine, urea, sodium,
potassium, total protein, glucose, inorganic phagphcalcium, chloride, triglycerides, cholesterol,
albumine, glutamate-pyruvate transaminase, alkplhesphatase, glutamate-oxalacetate
transaminase, clotting analysis; haemoglobin, eogiyte count, hematocrit, mean haemoglobin
content per erythrocyte, mean cell volume, meapusmular haemoglobin concentration, platelet
count, leukocyte count) as well as urinalyses (mpidiein, glucose, ketones, bilirubin, blood, néyit
urobilinogen, sediment) were carried out after a3, 12 and 18 months of administration.

After 18 months of administration all animals wassessed by gross-pathology and histopathology
(brain, pituitary, thyroid, parathyroids, thymusngs, trachea, heart, aorta, salivary glands,,liver
spleen, kidneys, adrenals, esophagus, stomacheduod jejunum, ileum, cecum, colon, rectum,
uterus, urinary bladder, In. mesenterialis, In. diamlaris, pancreas, testes/ovaries, epididymides,
prostate, seminal vesicle, female mammary gland, skiatic nerve, skeletal muscle, cervical-,
thoriacic- and lumbal cord, sterum, femur, eydsgmss lesions). Organ weights of selected organs
(brain, liver, kidneys, adrenals and testes/ovariese determined.

The animals received the concentrations of thestds$tance as stated in table below:

Table 58: Test substance intake (as free acid)
Drinking water concentration Test substance intake (mg/kg bw/(l‘l)
(ppm) Males and females
100 7.0
400 28
1600 103
2700 171

General observationSurvival rates at quaterly intervals were detesdion days 91, 182, 273,
364, 455 and 546 of the study (details are listetdble below).

Table 59: Survival rates of animals (absolute anth)

Day of study 91 182 273 364 455 546

3

Oppm| 19 95%| 19 95%| 19 95%| 19 95% 19 95% 19 95%
100 ppm| 20 100%| 20 100%| 20 100%| 19 95%| 19 95%| 19 95%
400 ppm| 20 100%| 20 100%| 20 100%| 20 100% 20 100%| 20 100%

1600 ppm| 20 100%| 20 100%| 20 100%| 20 100%| 20 100%| 20 100%
2700 ppm| 20 100%| 20 100%| 20 100%| 20 100%| 20 100%| 19 95%

?

Oppm| 20 100%| 20 100%| 20 100%| 20 100%| 20 100%| 19 95%
100 ppm| 20 100%| 20 100%| 20 100%| 20 100%| 18 90%| 18 90%
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400 ppm

20 100%
20 100%

20 100%
20 100%

20 100%
20 100%

20 100%
20 100%

20 100%
20 100%

20 100%
20 100%

1600 ppm

2700 ppm| 20 100%| 20 100%| 20 100%| 20 100%| 20 100%| 19 95%

Food consumptiowas reduced by approx. 8 — 9 % throughout theystuboth sexes at 2700 ppm
and in males at 1600 ppm compared to the contoalmrFood consumption in treatment groups
400 or 100 ppm were comparable to the amount coadloy the controls.

Drinking water consumptiowas reduced in males and females of the 2700 phi@00 ppm
groups. In males, the reduction of drinking watemsumption was more pronounced during the
early phases of the study (2 months: 2700 ppm m&@%o of control level, females: 76 %; 1600
ppm males: 81.5 %, females: 87.5 %; 18 months: D00 males: 94.5 %, females: 74 %; 1600
ppm males: 94.5 %, females: 80.2 %).

After 18 weeks of treatment, body weigird body weight gainsere reduced in males and
females of the 2700 ppm; 1600 ppm and 400 ppm grogmpared to the respective control values
(see tables below).

Table 60: Body weight after 18 months (Day 546)
Dietary dose level Male body weight Female bodyghtei
(ppm) (9) (% control) (9) (% control
0 749.9 (100%) 399.0 (100%)
100 711.3 (95%) 380.4 (95%)
400 678.7* (91%) 357.3* (90%)
1600 617.9%* (82%) 319.7* (80%)
2700 589.5%* (79%) 314.1% (79%)

Statistical evaluation: * p < 0.05, ** p < 0.01X®VA + Dunnett’s tests)

Table 61: Body weight gain within 18 months (Dayb86)
Dietary dose level Male body weight Female bodyghei

(ppm) (9) (% control) (9) (% control

0 553.5 (100%) 247.9 (100%)

100 513.6 (93%) 230.2 (93%)

400 482.2 (87%) 207.1 (84%)

1600 422.2 (76%) 169.5 (68%)

2700 393.2 (71%) 163.9 (66%)

Hematological changesere rare and females seemed to be more suseeibissi males. After the
3-months blood collection, females revealed stetily significant decrease in number of
erythrocytes, associated with decreased haematd@incentrations of 400 ppm and 1600 ppm,
but not at 100 ppm or 2700 ppm, suggesting effectsaematopoetic system. Total bilirubin was
measured with the adapted analysis method usifgndlid acid. No effect on bilirubin content
could be observed.
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Clinicochemical examinationgvealed increased plasma creatinine content@fed 18 months

in male rats and at all time points measured irefemats. With exception of the final blood

collection (18 months after beginning of the stuayjoncentration of 100 ppm did not show any

effect on plasma creatinine concentration (seethélow).

Table 62: Creatinine values at 3, 6, 12 and 18th®on
Dietary dose Creatinine (mmol/l)
level
(ppm) 3 months 6 months 12 months 18 months
3
0 56.08 (100%) 55.28 (100% 59.82 (100%) 53.18 ¥apd
100 56.21 (100%) 56.37 (102% 56.44 (94%) 56.66 790
400 53.84 (96%) 58.68*  (106% 57.71 (96% 58.54* 1Q%)
1600 61.13 (109%)| 60.04**  (109% 59.93 (100%)  66%17 (113%)
2700 57.30 (102%)| 60.86*  (110% 59.89 (100%)  59.17*(111%)
?
0 57.39 (100%) 55.79  (100% 48.46 (100%)  46.99 @00
100 58.83 (103%) 56.42 (101% 53.17 (110%)  54.62*(116%)
400 61.02 (106%)| 61.85*  (111%) 58.28**  (1209%) 5541 (118%)
1600 62.26*  (108%)| 60.42*  (108% 53.95*  (111%) 547 (116%)
2700 62.56*  (109%) 60.75 (109% 55.48*  (114%) 5#:37 (116%)

Statistical analysis ANOVA / Dunnetts test *P < 0.5, #[@.01 two sided

Further clinicochemical examinationsvealed a reduction of triglycerides in femaléthe 2700

ppm; 1600 ppm and 400 ppm groups (see table belivi§.reduction was noted in all of the blood
samples taken after 3, 6, 12 and 18 months. Thistgtally significant decrease of triglycerides
noted in females at 100 ppm after 18-month treatwas considered to have resulted from an
exceptionally high control group value of 7.82 mfahd not considered toxicological relevant.

In males, a statistically significant decreaseheftriglyceride concentration was observed only in
the mid-high dose group of 1600 ppm after 12 anchd8ths of treatment. This effect was due to

decreased triglyceride values of few individuahaais.

Table 63:

Triglycerides values at 3, 6, 12 andrtfths

Dietary dose

Triglycerides (mmol/l)

level
(ppm) 3 months 6 months 12 months 18 months
5)
0 3.67 (100%) 4.90 (100% 5.24 (100%) 6.28 (100
100 3.95 (108%) 5.52 (113% 6.15 (117%) 5.82 (939
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Dietary dose Triglycerides (mmol/l)
level
(ppm) 3 months 6 months 12 months 18 months
400 4.29 (117%) 5.52 (113% 5.20 (99% 6.04 (96%)
1600 2.75 (75%) 3.24 (66%) 2.92%* (56% 3.75* (60%
2700 3.45 (94%) 3.99 (81%) 4.05 (77%)] 5.03 (809%p)
?

0 3.74 (100%) 5.27 (100% 5.89 (1009 7.82 (100%6)
100 3.45 (92%) 4.16 (79%) 5.06 (86% 5.13** (66%)
400 2.18* (58%) 3.30* (63%) 3.05%* (52%)| 459 (%)
1600 2.68 (72%) 2.73% (52%) 3.40%* (58%) 4.24%  4%)
2700 2.02* (54%) 2.71%* (51%) 2.77%* (47%) 2.59%*  38%)

Statistical evaluation** p < 0.01 (t -Test)

Urinalysisdid not reveal any test substance-related changes.

There were no ophthalmological changelated to the administration of the test substanc

Organ weighteterminations revealed liver weight changes itemand females. Females
appeared more succeptible than male rats, bechaskute liverweight reduction was already
significant at a concentration of 400 ppm (seegdlgllow).The reduction of absolute liver weights
were considered to be a consequence of reducedviiidirts at dose levels of 400 ppm and above.

Table 64: Liver weight alteration after 18 montlygsloxydim administration
Dietary dose level (ppm Liver weight
3 ?
Terminal bw (g) Q  749.93 (100%) 399.03 (100%)
100 711.28 (95%) 380.40 (95%)
400| 678.73** (91%) 357.30* (90%)
1600  617.92** (82%) 319.66** (80%)
2700  589.48* (79%) 314.35** (79%)
Absolute (g) Q 19.646 (100%) 11.544 (100%)
100/ 18.776 (96%) 10.836 (94%)
400| 18.776 (96%) 10.271* (89%)
1600 16.791* (85%) 9.746%* (84%)
2700 17.518* (89%) 10.147* (88%)
Relative (g/100 g bw) D 2625 (100%) 2.918 (100%)
100|  2.647 (101%) 2.854 (98%)
400| 2.773 (106%) 2.883 (99%)
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Dietary dose level (ppm Liver weight
1600/ 2.713 (103%) 3.069 (105%)
2700| 2.934* (112%) 3.220* (110%)

Pathology/Histopathologyn the liver, bile_duct proliferatiowas more frequently recorded in
treated males at 1600 and 2700 ppm than in confrbks incidence across the increasing dose
groups was 20% (control), 20, 15, 35 and 40 % itesand 0%, 5, 5, 10 and 0 % in females. The
relative number of males with basophilic faciliver tissue was 10% (control), 5, 35, 10 alfd’4,
indicating no dose-relationship.

All other macroscopic as well as microscopic firgdirwere found to be not treatment-related. A
number of spontaneous non-neoplastic and neopfastiogs were encountered in various organs
of both control and treated rats. The type, incogeand severity of these gross lesions were
considered to be similar in all groups. Most lesioocurred in the liver and kidneys of male rats
and in pituitary gland, adrenal glands, ovariesrug and mammary glands in female rats.

The administration of Cycloxydim via drinking wafier 18 months resulted in a significant
reduction of body weight in both sexes at and almoreentrations of 400 ppm. Body weight was
significantly reduced beginning at a concentratbd00 ppm in males and female rats. Drinking
water consumption was reduced in the 1600 ppm @068 ppm groups. Some significant changes
in clinicochemical parameters (reduction of triglyides; increase of creatinine) were also noted at
400 ppm and above. In addition, effects on liveiglvewere observed at these dose levels and
histopathological changes (bile duct proliferatjonsthe liver were evident at 1600 and 2700 ppm.
However, bile dict proliferation was without dosesponse in females and of very doubtful dose
response in males. The NOAH# this study was 100 ppm (7.0 mg/kg bwitd)nales and females.
There was no indication of treatment related ireeaa tumor response.

24 months carcinogenicity rat stud§yehborth B. et al.; 1988(a)

Cycloxydim sodium salt (batch: N 88; purity: 93.9%9s administered in the drinking water to 50
male and 50 female Wistar rats (source: Dr. Kadrmbhe GmbH, Germany) per dose level for 24
months. The treatment levels in the drinking watere 0, 100, 400 and 1600 ppm. The controls
consisted of 100 males and 100 females.

A stock solution was prepared at the beginnindnefdtudy and subsequently at 3-weeks intervals
diluted in 2N NaOH. Drinking water solutions werengrally prepared twice a week. At the
beginning of the study, and after about 4, 8, ahavéeks and subsequently about every 3 months,
samples of the drinking water solution were reasedyof substance stability. Concentrations were
stable at all time-points tested.

Feed consumption was not determined.

Body weight and drinking water consumption weresd®ained once per week for the entire
administration period. The animals' health was kbd@ach day. Detailed clinical examinations
were performed once a week.

Clinicochemical and hematological examinationsaftbtlirubin, creatinine, urea, sodium,
potassium, total protein, glucose, inorganic phagphcalcium, chloride, triglycerides, cholesterol,
albumin, total protein, glutamate-pyruvate transwse, glutamate-oxalacetate transaminase,
alkaline phosphatase, clotting analysis; haemog|abiythrocyte count, hematocrit, mean cell
volume, mean corpuscular haemoglobin concentrapiatelet count, leukocyte count) as well as
urinalysis (pH, protein, glucose, ketones, biliylblood, nitrite, urobilinogen, sediment) were
carried out on 10 animals per sex and dose gramartts the end of the administration period. In
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addition, creatinine, triglycerides and cholestézgkls were determined on all surviving animals at
the end of the treatment period.

After 24 months of administration all animals wassessed by gross pathology and histopathology
(brain, pituitary, thyroid, parathyroids, thymusngs, trachea, heart, aorta, salivary glands,,liver
spleen, kidneys, adrenals, esophagus, stomacheduot jejunum, ileum, cecum, colon, rectum,
uterus, urinary bladder, In. mesenterialis, Invioalis, pancreas, testes/ovaries, prostate, s¢min
vesicle, female mammary gland, skin, peripherav@eskeletal muscle, cervical-, thoriacic- and
lumbal cord, sterum, femur, eyes, all gross legiddsgan weights of selected organs were
determined.

Animals received the intended concentrations ofdisesubstance as stated in table below.

Table 65: Test substance intake (free acid)
Drinking water concentration  Test substance intake (mg/kg bw/d)
(ppm)
Males and females
100 6.4
400 26
1600 99

General observation3here were no test substance-related mortabtiessgns of clinical toxicity
related to treatment in any of the treatment gro8psvival rates at quaterly intervals are given in
table below.

Table 66: Survival rates of animals (absolute iarfb)
Day of 91 182 273 364 455 546 637 728
study /
Dosage
5)

Oppm| 100 100%| 100 100%| 100 100%| 100 100%| 98 98% 92 92%| 76 76%| 52 52%
100 ppm| 50 100%| 50 100%| 50 100%| S50 100%| 50 100%| 48 96%| 45 90%| 35 70%
400 ppm| 50 100%| 49 98%| 48 96%| 48 96%| 47 94%| 43 86%| 35 70%| 24 48%

1600 ppm| 50 100%| 50 100% 50 100%| 49 98%| 49 98%| 47 94% 38 76%| 29 58%

?

Oppm| 100 100%| 100 100%| 99 99% 99 99%| 98 98% 93 93%| 81 81% 61 61%
100 ppm| 50 100%| 50 100%| 50 100%| S50 100%| 49 98%| 45 90%| 32 64%| 27 54%
400 ppm| 50 100%| 50 100%| 50 100%| 50 100%| 49 98%| 48 96%| 37 74%| 31 62%

1600 ppm| 50 100%| 50 100% 50 100%| 50 100%| 50 100%| 48 96%| 42 84%| 34 68%

Drinking water consumptiowas reduced in males and females of the 1600 ppapgin females,
the extent of the reduction of drinking water cangtion was more pronounced during the early
phases of the study (see table below).
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Table 67: Water consumption

Treatment duration (months)

Dose
0-3 0-6 0-9 0-12 0-18 0-24

g/d  %ctrl | g/d %ctrl| g/d %ctrl g/d Y%ctq g/d %ctr] g/d  %ctrl

3

Oppm| 28.1 100%| 28.4 100% 28.2 100% 284 100% 29.900% 32.3 100%

100 ppm| 27.6 98% 28.1 999 27.7 98% 27.8 98% 29.0 % 97 314 97%

400 ppm| 27.2 97% 27.7 979 274 9T% 27.6 97% 29.0 % 97 31.2 97%

1600 ppm| 25.4  90%| 26.2 929 25.7  91% 253  89% 27.00% 9| 294 91%

Oppm| 23.6 100%| 255 100% 26.1 100% 27.1 100%  29.200% 31.1 100%

100 ppm| 23.4  99% | 24.8 989 255  98% 26.5 98% 29.0 % 99 30.9 99%

400 ppm| 22.8 97% 249 989 25.4 97% 26.0 9% 289 % 99 30.9 99%

1600 ppm| 18.3 7% 20.0 799 20.6 79% 21.2 78% 2392% 8| 26.0 83%

No statistical analysis provided

Body weightgain was reduced in males and females of the ppA0group (table below). At a
dose level of 400 ppm and above the reduction dflveeight was statistically significant during
the first year of treatment in particular in fensle

Table 68: Body weight after 12 and 24 months

Drinking water Body weight (g) — 12 months Body weight (g) — 24ntis
concentration
(ppm) 3 ? 5) ?
0 725.1 100% 410.3 100% 836.5 100% 4954 100%
100 713.6 98% 402.1 98% 809.2 97% 511.1 103%
400 692.3 95% 373.6** 91% 828.9 99% 457.4 92%
1600 645.9** 89% 339.3* 83% 771.3 92% 405.5** 829

Statistical evaluation: * p < 0.05, ** p < 0.01 (ANOVA + Dunnett’s Test)

There were no hematological changiest could be related to the administration ofttst
substance. Clinicochemical examinatioegealed a reduction of triglycerides in femaléthe
1600 ppm and 400 ppm groups, but an increase iae ratd in the same dose groups. However,
statistical significance was not obtained in bakes due to the high standard deviation in the
control group.

Table 69: Triglycerides values at 24 months

Drinking water Triglycerides (mmol/l)
concentration
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Drinking water Triglycerides (mmol/l)
concentration
(ppm) 3 ?
0 4.39 100% 11.17 100%
100 4.82 110% 13.73 123%
400 7.59 173% 9.51 85%
1600 6.79 155% 5.24 47%

Statistical evaluation: ANOVA + Dunnett's test

Urinalysisdid not reveal any test substance-related changes.

Organ weighteterminations showed reduced absolute liver vigighfemales of the 1600 ppm
group (see table below). Relative liver weightsengignificantly decreased in high-dose group
females when compared with brain weight, which giaslar between treatment groups, but
relative liver weights were increased in the sanoeig when related to body weight, indicating that
the absolute liver weight decrease was a resuiteobverall reduction in body weight rather than an
organ-specific effect.

Table 70: Absolute and relative liver weights

Liver wt. relative| Liver wt. relative

Dose level Body wt () Abs. liver wt (g to body wt. (%) | to brain wt. (%)

3

0 ppm| 836.5 100% 22.33 100% 2.67 100% 1028 10Q%

100 ppm 809.2 97% 21.37 96% 2.64 99% 986 96%

400 ppm 828.9 99% 21.08 94% 2.54 95% 991 96%0

1600 ppm 771.3 92% 21.90 98% 2.84 106% 1020 99%

0 ppm| 495.4 100% 15.31 100% 3.09 100% 754 100%

100 ppm 511.1 103% 15.52 101% 3.04 989 757 100%0

400 ppm 457.4 92% 14.07 92% 3.08 100% 712 9440

1600 ppm 405.5**  82% 13.52**  88% 3.33 108% 673* 89%

Statistical evaluation: * p < 0.05, ** p < 0.01\{bnett’s test, 2-sided);
no statistics available for liver wt rel. to body)wt

Gross and histopathological examinatiaiig not show test substance-related effects (exegp)

at any dose level. A number of spontaneous nonlastipand neoplastic findings were
encountered in various organs of both control agatéd rats. The type, incidence and severity of
these gross lesions were considered to be similalf groups. Most lesions were age-associated
and degenerative, inflammatory or proliferativeiaracter. They mainly affected the large
parenchymatous, endocrine or reproductive orgagskieneys, testes/ovaries as well as adrenals
and pituitary gland, but there was no treatmeratti@nh.
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In the liver, bile duct proliferatiowas more frequently recorded in treated males ithaontrols.
The incidence across the increasing dose group2¥%agontrol), 8%, 16% and 24%, in females
8%, 12%, 4% and 12%. However, all incidences fta @uct proliferation were below comparable
historical data from 4 studies (from 1981 to 1986in the same laboratory, ranging from 14% to
48% incidences of bile duct proliferation in mage®l up to 18% in females.

Foci or areas of various types of hepatocelluleration were more frequently recorded in males
than in females. The relative number of males wabkophilic fociwas 7% (control), 22%, 28% and
28%. However, the occurrence of hepatocellularatitens(at the time of studies the alterations
were not distinguished in different types) in higtal controls (male rats) was even higher (up to
80%) than for cycloxydim treated male rats (28%asophilic foci in the highest treated group).
Since for the historical controls in the years 1981986 no differentiation in different
hepatocellular alteration types was made, no adeauenparison to the effects of cycloxydim on
basophilic foci can be made. However, historicailtoa data of later years (from 1987 to 1992,
differentiation in different hepatocellular altaaat types) shows even 65% basophilic foci
occurrence in the control male animals. The effacthe rat long term study with cycloxydim were
therefore below the historical control data fromldly later years. Finally, there was no evidence
for the involvement of these or other foci in aciaogenic process in the liver.

There was neither an evidence of any increaseeimttidence of tumour-bearing animals nor any
specific tumour type suggestive of a carcinogeffeceattributable to treatment with cycloxydim
in Wistar rats.

In a 24-month carcinogenicity study in raasiministration of cycloxydim via the drinking veat
resulted in a reduction of body weight at concdiuns of 400 ppm and 1600 ppm. After 24
months, body weights were decreased by 8% in naalésl8% in females of the 1600 ppm group.
Drinking water consumption was reduced in the 159® group. In females, there was a reduction
of triglycerides at concentrations of 400 ppm a6@Q.ppm. There were no organ weight changes
findings at any dose level that would have indidata organ-specific effect of cycloxydim.
Observed bile duct proliferation and basophilicdtapfoci were evident and incidences increased
dose-dependently in male rats. However, the incideari these histopathological findings (bile duct
proliferation and basophilic foci), in particular mmales, was below the comparable historical
control data. Treatment with cycloxydim did notirate any treatment related increase in tumor

responses

Mouse:

24 month carcinogenicity mouse studyehborth et al., 1988(b)

Cycloxydim (batch: N 88; purity: 93.9%) was admiaigd as sodium salt to 50 male and 50 female
B6C3F1 mice (source: Charles River Breeding Lal®AlJaged: 42 days and weighing 23 g and 20
g for male and female rats, respectively) per degel for 24 months via drinking water. The dose
levels in the drinking water were 10, 20, 60 an@d ggm.

A stock solution was prepared at the beginnindnefstudy and subsequently at 3-weeks intervals
diluted in 2N NaOH. Drinking water solutions werengrally prepared twice a week. Stability of
Cycloxydim-Na salt in drinking water over a periofdl4 days was confirmed analytically. At the
beginning of the study, and after about 4, 8, ahavéeks and subsequently about every 3 months,
samples of the drinking water solution were reasedyof substance stability. Concentrations were
stable at all time-points tested.
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Two groups of untreated controls were maintaineghirallel for comparison, each with 50 males
and 50 females

Drinking water consumption and body weight was debeed once a week. Food consumption was
not measured. The animals' health was checkedsttdeaily. Detailed clinical examinations were
performed once a week.

At the end of the administration periods, differahiblood counts were determined in all surviving
animals of the control and high dose groups. Defféial blood counts were also determined in all
animals that died during the study.

After 24 months of administration, all animals wassessed by gross pathology and histopathology
(brain, pituitary, thyroid, parathyroids, thymusngs, trachea, heart, aorta, salivary glands,,liver
spleen, kidneys, adrenals, esophagus, stomacheduot jejunum, ileum, cecum, colon, rectum,
uterus, urinary bladder, In. mesenterialis, Invioalis, pancreas, testes/ovaries, prostate, s¢min
vesicle, female mammary gland, skin, sciatic nesieletal muscle, cervical-, thoriacic- and lumbal
cord, sterum, femur, eyes, gallbladder, all greshs). Organ weights of selected organs (brain,
liver, kidneys and testes) were determined.

Animals received the intended concentrations otéisesubstance via drinking water as stated in
table below.

Table 71: Test substance intake (Cycloxydim figd)a
Drinking water concentration (ppm Test substantakie (mg/kg bw/d)
10 1.3
20 3.0
60 8.4
240 32

General observation3 here were neither test substance-related inedea®rtalities nor clinical
signs of toxicity. Survival rates are given in &bklow.

Table 72: Survival rates of animals (absolute anth)

Day of 91 182 273 364 455 546 637 728
study

O ppmC1 50 100% 50 100% | 50 100% | 50 100%| 49 98% |46 92% |43 86% |39 78%
0 ppm C2 50 100% 50 100% | 50 100% | 49 98%| 49 98% |49 98% |46 92% |38 76%

10 ppm 50 100% 50 100% | 50 100% | 50 100%| 50 100% |50 100% | 49 98% |49 98%
20 ppm 50 100% 50 100% | 50 100% | 50 100%| 49 98% |46 92% |40 80% |37 74%
60 ppm 50 100% 50 100% |49 98% |49 98%|48 96% |47 94% |44 88% |40 80%

240 ppm 50 100% 50 100% | 50 100% | 50 100%| 49 98% |49 98% | 46 92% |41 82%
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Day of 91 182 273 364 455 546 637 728
study
?

0 ppm C1 50 100% | 50 100% |50 100% | 50 100% | 50 100% | 48 96% |43 86% |35 70%
0 ppm C2 50 100% | 50 100% |50 100% | 49 98% |47 94% |46 92% |43 86% |35 70%
10 ppm 50 100% |49 98% |49 98% |49 98% |48 96% |48 96% |47 94% |35 T0%
20 ppm 50 100% | 50 100% |50 100% | 50 100% | 50 100% | 48 96% |45 90% | 37 74%
60 ppm 50 100% | 50 100% |50 100% | 50 100% | 50 100% | 48 96% | 47 94% |39 78%
240 ppm 50 100% | 50 100% |50 100% | 50 100% | 49 98% |48 96% |47 94% |39 78%

There were no effects on drinking watensumption. Body weiglend body weight gain were not
affected at any dose level (table below).

Table 73:

Body weight after 24 months
Dietary dose level Body weight (Q)
3 ?

0 ppm (control 1) 42.8 41.3

0 ppm (control 2) 40.1 39.6
10 ppm 42.4 39.6
20 ppm 418 40.3
60 ppm 40.0 40.3
240 ppm 41.3 39.5

There were no test substance-related changes fouhd examination of the differential blood
countsat any dose level. There were also no test sutxstaatated changes in organ weigtiitger

Statistical evaluation: ANOVA + Dunnett's test

weights are given in table below).

Table 74: Liver weights
Dietary dose level 3 Q
(Ppm) Absolute (g) | Relative (%)|  Absolute (g Relative (%)
0 (control 1) 1.498 100 1.677 100
0 (control 2) 1.620 115 1.664 103
10 1.537 104 1.632 101
20 1.422 97 1.628 99
60 1.409 101 1.628 99
240 1.469 102 1.648 103

Statistical evaluation: ANOVA + Dunnett's test
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Gross- and histopathological examinatiasswell did not show any test substance-relatied tsfat
any dose level. Most non-neoplastic lesions weeeratated and degenerative, inflammatory, or
proliferative in character. Although, numericalfdiences occurred between the groups, the type,
incidence, and severity of all lesions did not aadé an organotoxic effect of the test article.

The tumours that occurred corresponded to thoiseafpontaneous range of the animal strain used
so that no carcinogenic potential of the test sufust was apparent.

As a result of a 24-month carcinogenicity studyriite, no test substance-related effects could be
observed at any of the dose levels (10, 20, 602@dppm in the drinking water). In addition,
detailed examination of pathological and histopkthical data exhibited no convincing indication
of any treatment related hyperplastic or oncogeesponse. Therefore, the NOAEL in this study
was 240 ppm, i.e. 32 mg/kg bw/d for male and ferBEI€3F1 mice.

Remark According to the relevant guidelines, signs ofiimial toxicity should be elicited at the
highest dose level which was not the case. It wpkaed by the notifier that it was unexpected
that no toxic effects occurred, since the seleatiforloses was based on the results of two mouse
28-day ranges-finding studies, where minimal tayigias observed already at 100 and 300 ppm,
and a dose of 240 ppm was expected to elicit s¥taxicity.

Nevertheless, although the validity of the studgnse to be limited by this fact, data allow a valid
interpretation of the potential oncogenicity of tl@st compound. In addition, the study was also
accepted by the Joint FAO/WHO Meeting on Pestiéldsidues (JMPR) in 1992.

4.10.1.2 Carcinogenicity: inhalation

No data available.

4.10.1.3 Carcinogenicity: dermal

No data available.

4.10.2 Human information

No information available from case reports, epid#ogical studies, medical surveillance, reporting
schemes and national poisons centres.

4.10.3 Other relevant information

No other relevant information available.

4.10.4 Summary and discussion of carcinogenicity

Based on the results of two submitted studiests (@8- and 24 months) and one in mice (24
months study), there are no indications on treatiredated increases in non-neoplastic and
neoplastic responses.
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4.10.5 Comparison with criteria

4.10.6 Conclusions on classification and labelling

No oncogenic effects were observed in studies odeduwith cycloxydim, neither in rat nor in
mouse carcinogenicity studies (according to botbR@8d CLP).

4.11  Toxicity for reproduction

Reproductive toxicity was investigated in rats aadbits in several studies. Cycloxydim sodium
salt was used as test substance instead of thadiéewhich could not be used in the feed because
of its insufficient stability and could also not @dministered in the drinking water on account®f i
low solubility. All dose levels given in ppm or nkg/ bw/d correspond to cycloxydim as free acid.
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Table 75: Summary table of relevant reproductive dxicity studies

Method NOAEL Dose levels Reference
Two-generation study Wistar rats| Parental 9.7 mg/kg bw/d 0, 100, 400 and 160pHellwig J. et al.,
in the drinking water ppm*, 1988

(OECD 416)

Fertility: 129 mg/kg bw/d
Offspring 38 mg/kg bw/d
Main effects:

Parental

- bw & bw gain|
Offspring

- reduced pup survival
- growth and developmental
retardation

corresponding to
9.7; 38; 129 mg/kg
bw/d

Purity: 93.9%

Prenatal toxicity in Wistar rats Maternal 200 mg/kg bw/d 0, 100, 200 and 400| Hellwig J.,
(OECD 414) Evrmrvo/fetotoxmltv 200 mg/kg | mg/kg bw/d ngsg)and B.;
day 6 - 15 post
Main effects at 400 mg/kg bw/d: coitum in water by
Maternal: gavage
. 0

- bw & bw gain] Purity: 93.9%

Fetal:

- fetal weight|

- skeletal retardations and

variations (altered ossification

centers mainly of thoracic

vertebrae bodies)
Supplemental prenatal toxicity in | Maternal:200 mg/kf bw/d 0, 200, 400 and 600 Hellwig J.,
Wistar rats with special attention . and 800 mg/kg Hildebrand B.;
to maternal toxicity No fetal NOAEL questioned bw/d* 1987(c)
(OECD 414) Main maternal effects: day 6 - 15 post

- bw & bw gain| coitum in water by

- changes on clinicochemical & gavage

hematological parameters Purity: 93.9%
Supplemental pre-, peri-, postnataMaternal:Not established 0 and 400 mg/kg Hellwig J.,
toxicity study in Wistar rats S bw/d* Hildebrand B.;

Embryo-/fetotoxicity: 1987(b)
(OECD 414) Not established day 6 - 15 post

Main effects: coitum in water by

gavage

- skeletal var.|at|ons in fgtusgs Purity:93.9%

- effects partially reversible in pupg

- perinatal pup mortality
Prenatal toxicity in Himalayan Maternal: 100 mg/kg bw/d 0, 100, 200 and 400[ Merkle J.,
rabbits Embryo-/fetotoxicity: 200 mg/kg bw/d* Hildebrand B.;
(OECD 414) mg/kg bw/d day6-18post | 1980

Main effects: insemination in Hellwig J.; 1986

Maternal water by gavage (amendment)

- food intake|

- bw & bw gain|

Purity: 93.9%
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Fetal
- 7 incidence of fetal external
variations

* test substance prepared as sodium salt stocki@oleoncentrations given as Cycloxydim acid

4.11.1 Effects on fertility

4.11.1.1 Non-human information

Two-generation study Wistar rats in the drinkingevaHellwig et al., 1988

Cycloxydim sodium salt (batch N 88; purity: 93.9%gs administered to groups of 24 male and 24
female Wistar rats (source: Karl Thomae, Germarsighing 247 g and 168 g male and female
rats, respectively via the drinking water at cotiions of 0, 100, 400 and 1600 pprg farental
generation).

A stock solution of the test substance was prepayetissolving Cycloxydim in 2N NaOH. The
end concentrations were achieved by dilution ofstieek solution with drinking water. The pH
value of the drinking water solutions was adjustéith 0.5N HCI solution.

The doses were selected based on the results-ofekK study, a 3-month study, and preliminary
results of a chronic study in the same rat straththe same route of administration (drinking water
studies with the sodium salt). The doses and tdsttance intake are calculated as Cycloxydim
free acid. The age of the Beneration animals at the beginning of treatmexg 86 days. At least
70 days after the beginning of treatment, one femeas mated with one male overnight for a
period of maximum 3 weeks to produce thditter (see Table B.6.6.1-1). The §eneration was
re-mated at least 10 days after the last weanipgamduce a second litter. From thg pups, 24
males and 24 females/dose group were selectedmsdént generation to produce thegéneration
(one litter). The Fgeneration parental animals received the testanits at least 98 days before
mating.

The examination of parental animals included mamtpfor clinical symptoms/mortalities, food
consumption, body weight development, mating apdoguctive performances. Pathological
examination was performed by gross inspection disasextensive histopathological examination
with special attention to the reproductive orgdhgps were sexed and monitored with respect to
their developmental stages and behaviour in cettaits. All pups were examined macroscopically
at necropsy (external and organ findings), stiltbpups and pups that died intercurrently were
additionally examined for any skeletal findings.

Table 76: Study design: 2-generation study in Wisits

0 (Control)

Dose levels 100 ppm 400 ppm 1600 ppr'u]

Fo generation — | Treatment period at day $®st partunfor at least 70 days prior to mating to
parent animals: | produce k,and ky, pups until sacrifice. Infertile animals were retesawith a
fertile partner.

No. of males

24

24

24

24

No. of females

24

24

24

24
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Dose levels 0 (Control)

100 ppm

400 ppm

F;, generation —
parent animals:

No. of males 24

24

24

24

No. of females 24

24

24

24

Fiapand b,

Reared until day #ost partumwhere 4 males and 4 females were selected f
generation pups; further rearing until day 2fiost partum The remainder were sacrificed and
examined macroscopically (external and organd)b8ith pups or pups that
died as well as pups showing remarkable findingegnduearing or
abnormalities during macroscopic inspection werngred according to the

method of Wilson (head) and Kimmel (modified) oradred for their skeleton.

1600 ppr“\

Treatment at least 98 days prior to mating to pcedg pups (only 1 litter) until
sacrifice. Infertile animals were re-mated witheaife partner.

The test substance uptake in the dose groups ahd lifferent generations is given in table below.

Table 77: Test substance intake in - 2-generatigatysn Wistar rats
Test substance intake (mg/kg bw/d) at drinking
water concentrations (ppm) 100 ppm | 400 ppm | 1600 ppm
Fo generation animals:
Fo males, pre-mating period (days 0—70) 7.46 30.66 3.268
F, females, pre-mating period (days 0-70) 9.81 38.172 128.65
Average intake males/females 8.64 34.39 120.96
Fo females, (I, litter) gestation period 10.59 43.37 149.09
F, females, (F litter) lactation period 21.23 85.31 253.15
Fo females, (I, litter) gestation period 10.19 37.85 120.82
Fo females, (I, litter) lactation period 23.93 83.99 242.99
F;, generation animals:
F, males, pre-mating period (days 0-98) 9.68 38.19 32.18
F, females, pre-mating period (days 0-98) 11.93 ua.1 142.06
Average intake males/females 10.81 41.15 137.1p
F, females, (k litter) gestation period 10.36 42.38 149.90
F, females, (k. litter) lactation period 26.58 107.54 368.19

Parental toxicity:

There were no clinical symptoms or mortalitiesrat dose level in parental animals treated with

Cycloxydim sodium salt that could be attributedre test compound. Effects on food

consumption, water consumption, body weight develmpt are summarized in table below.
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Table 78: Effects on food consumption, water iatakd body weight gain (% control)

Fo gen> Filitter | Fy gen> Fyy, litter | Fy gen> Fy, litter
Dose level (ppm) 100/ 400 1600 100 400 1600 100 4000
Pre-mating period @-days 0 - 70; F1: days 0 - 98)

Food consumptiorf’ 3 102 | 101 | 99 | N.AA. [ NAA. [ N.AA. | 98 | 98 | 87
Q 100 | 98 | 96 [ N.A. [ N.A | NA. | 98 | 94 | 86
Water consumptior? 3 102 | 103 | 95 | N.AA. [ NA. [ NA. | 99 | 96 | 71
Q 103 | 100 | 81 | N.AA. [ N.A. [ NA.| 94 | 82 | 56
Body weight gaind 102 | 96 | 95 | NAA. [ N.A. [ NA. | 96 | 142 | 85
Q 98 | 96 | 8 |[NA. |NA |[NA. | 95 | 94 | 83

Gestation period (days 0 - 20 p.c.)

Food consumptiorf Q 96 93 90 95 91 87 96 96 93
Water consumptior? Q 100 | 102 83 99 90 67 93 92 72
Body weight gain @ 96 91 | 77**| 93 | 85*| 73*| 104 | 102 92

Lactation period (days 0 - 21 p.p.)

Food consumptiorf’ Q 86 90 76 90 87 71 99 100 8¢
Water consumptior? Q 94 | 93 | 65| 102| 86| 56 101 10D 7}
Body weight gain 9 76 | 62* | 23*| 106 | 91| 78| 127 146 11]
Body weight (d. 21 p.p.)? 97* | 95* | 8g** | 98 | 95* | 87** | 100 | 99 | 88

Statistical evaluation: * p < 0.05, **p < 0.01 (Wams test)® no statistical analysis performed;
N.A. = not applicable

At the high dose level of 1600 ppm, the pattereftécts observed during the study differed
between the J~and F parents:
Fo_generation

Reduced food consumption in females during gestatia lactation;

Reduced water consumption in females throughoustilndy, most pronounced during lactation of
the Raand hy litters (65 % and 56 % of control value, respetiy,

Reduced body weight and/or body weight gain in fleséStatistically significant during gestation
and lactation.

F1 generation

Reduced food consumption in males and females glthie premating period, and in females
during lactation;

Reduced water consumption in males during the @eng period and in females throughout the
study; more pronounced during the pre-mating thaing the lactation period (56 % vs. 77 % of
control value, respectively);

Reduced body weight and/or body weight gain in shaled females, statistically significant
decrease in females during lactation.

At the mid dose level of 400 ppm these effects vess pronounced:

Water consumption was slightly reduced pdBms during F lactation (86%) and in,Females

during k4 pre-mating (82% of control value).
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» Body weight and body weight gain was temporarijueed in females during gestation and
especially during lactation, while Female body weight development appeared to haga be
marginally affected during the premating period.

No effects on food consumption, drinking water Wptand body weights/body weight gain were
noted at the low dose of 100 ppm that were constlreatment-related.
Concerning pathology/histopathology treatment-related effects were observed atlasg level.

There were no effects on reproductive funcoch as mating performance, pregnancy rate, mean
duration of pregnancy or littering/lactation of thiéspring at any dose level. The relative low
fertility index in (F4 litter) at 1600 ppm must be regarded as incideagalll i parents (sires and
dams) proved to be fertile at thg,Fating. In addition no such findings were notedtfe R

parental animals /& mating.

Offspring toxicity:

Treatment-related findings in pups (table belowjemsonfined to the highest dose group of 1600
ppm:

On the day of birth (day 0 p.p.) the mean numbdivefpups/litter was reduced in all high-dose
group litters (s -6 %, p < 0.01; £, -10 %, not statistically significant (n.s.); afg, -9 %, n.s.).

For the Fla litters only, the reduction in the nemdf live pups/litter was accompanied by an
increased mean number of dead pups/litter (0.88.09, p < 0.01); however the percentage of
stillborn R and R, pups of the high-dose group were lower when costptr the respective
control groups. The viability index appeared tcshghtly reduced in the case of the high-dose
group F1b pups, but was of a similar range in igh dose group & and k, pups when compared
to the control group indices. The lactation indeaswelearly decreased with regard to thealRd Fp
pups compared to the control, but not in the casleeor,, pups, where the highest incidence of
intercurrent deaths (i.e. lowest lactation indegpvestablished in theeontrol group. Pup weight
and growth was reduced/retarded for all generatiBnsFi,, o).

A lower mean pup weight was also observed,ipEps at dose levels of 100 and 400 ppm. These
reductions in mean pup weight should not be consdltest substance related, but can be explained
by the higher number of pups that died during repim the F, controls. Thus, dams of the test
substance groups 100 and 400 ppm had to nursepupsein comparison with the control group.
The increased litter size at 100 ppm and 400 ppmesponds to a 10% higher mean litter weight,
however causing a reduced weight development igithieps with high litter size.

Table 79: Pup findings 2-generation study in Wistds (F4/F1p and b, pups)
Dose level (ppm 0 (control) 100 ppm 400 ppm 1600 ppm

No. of live pupsllitter (day 0 p.p.)

Fualitter 12.65  (100%)| 12.26  (97% 11.70  (92%)  11'89 (94%)
Fu litter 14.74  (100%)| 14.29  (97% 13.54  (92%) 13.22 (90%)
Foa litter 12.74  (100%)| 13.52  (106%) 13.76  (108%)  21.6 (91%)

Viability index (day 4 vs. day 0 p.p.)

Fualitter 95.94  (100%)| 88.75  (93% 94.98  (99%)  90.58 (94%)
Fu litter 9455  (100%)| 94.97  (100%) 93.62  (99%)  85.77 (91%)
Fya litter 94.10  (100%)| 94.33  (100%) 94.12  (100%)  92.7 (99%)
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Dose level (ppm 0 (control) 100 ppm 400 ppm 1600 ppm

Lactation index (day 21 vs. day 4 p.p.)

Fua litter 87.63  (100%)| 86.83  (99%)  87.51  (100%)  70.74 (81%)
Fu litter 80.39  (100%)| 88.88  (111%) 83.17 (103%) @23 (78%)
Foa litter 84.10  (100%)| 98.34  (117%) 97.91  (116%) 92.9 (110%)

Pup body weight males (g, day 0/21)

Filitter day0 6.12  (100%)  6.03  (99% 6.13  (100%) 9%. (97%)
day21 | 44.08 (100%)] 44.82  (102%) 44.65 (101%)  4&9.8 (90%)

Fulitter day 0 597  (100%) 592  (99% 6.07  (102%) 668*  (95%)
day21 | 41.09 (100%)] 39.73  (97%)  38.58  (94%)  33:85%(82%)

Frlitter day 0 6.11  (100%) 585  (96% 5.80  (96%)  %.8 (96%)

day2l | 46.84 (100%)] 42.69  (91%)  42.07*  (90%)  41.65 (89%)

Pup body weight females (g, day 0/21)

Falitter day 0 574  (100%) 575  (100%) 572  (100%) .675  (99%)
day2l | 41.95 (100%)] 40.81  (97%)  42.08  (100pk)  36.23(86%)

Fulitter day 0 567  (100%) 558  (98% 571  (101%) 30B*  (93%)
day21 | 39.14 (100%)] 38.10  (97%)  37.04  (95%)  34:08*(87%)

Foalitter day 0 577  (100%) 5.63  (98% 556  (96%)  45.6 (98%)
day21 | 4621  (100%) 41.11* (89%) 39.79* (86%)  4t.8 (91%)

Litter size (day 21 p.p.)

Fualitter 10.65  (100%)| 10.00  (94% 9.91  (93%) 8.16 79
Fu litter 11.35  (100%)| 12.46  (110%) 11.00  (97%) 7.39 (65%)
Fya litter 10.39  (100%)| 12.87  (124%) 12.95 (125%)  90.0 (97%)

Litter weight (day 21 p.p.)

Fualitter 469.5  (100%)| 448.2  (95%) 4425  (94%)  325.1 (69%)
Fu litter 466.4  (100%)| 495.0  (106%) 424.4  (91%) 250.2 (54%)
Foa litter 483.3  (100%)| 539.3  (112%) 530.0 (110%)  4&21. (87%)

Statistical evaluation: * p < 0.05 / ** p < 0.01 (Mams trend test)! p < 0.05 /" p < 0.01 (Krauth test)

In F1aand kp, pups of high-dose group dams, morphological dgreknt appeared to be retarded:
Ear unfolding and opening was delayed in thglier, and eye opening was delayed in both F
and F, litters. In addition, an increased number of fearfal, pups failed in the gripping (holding)
reflex test. These effects on morphological andabetural development are considered to be
related to the growth retardation noted for thagesp

There was no indication of any adverse effectsenelbpment in f pups up to the highest dose
tested. With respect to external, internal andetkékexamination, there were no treatment related
effects on b, Fin0r R2a pups at any dose level.
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Cycloxydim was administered as aqueous sodiunviatirinking water (0, 100, 400 and 1600
ppm) to rats in a 2-generation study 1600 ppm, clear signs of toxicity such as wtlfeed
consumption, depression of mean body weights adg x@ight gain were induced in parental
animals. In addition, a pronounced reduction ofikiig water consumption was observed. The
number of live pups from high-dose group Fla, Fid B2a litters was reduced at the day of birth,
which only in the case of the Fla litter was alssogiated with an increased number of dead pups
on day O post partum. Furthermore the lactatioexndas decreased for Fla and F1b pups (not for
F2a pups). While Fla, F1b and F2a pups showed eddueight and retarded growth rate, the
morphological development was impaired only in¢hse of F1 pups. Effects on high-dose group
Fla and F1b pups observed during the lactatiomgémcreased mortality, delayed growth and
development) were most probably a consequenceasfidally reduced water intake by the FO
dams (as low as 56% of the control level), whictstrhave had an impact on milk quantity and
hence resulted in malnutrition of their pups durfimgfation. At the mid dose level (400 ppm,
corresponding to 38 mg/kg bw/d), signs of paretwaicity were confined to dams, which exhibited
reduced feed and water consumption as well redoody weights and/or body weight gain during
some parts of the study. No effects were notedhi®ipups at this dose level. No adverse findings
were observed in parents at 100 ppm (equivaledtaong/kg bw/d). The fertility was not affected
at any of the dose levels tested. Following NOARBNéd been established:

NOAEL offspring toxicity 400 ppm (corresponding to 38 mg/kg bw/d), basededuced survival,
growth and developmental retardation in pups a0Jgim.

NOAEL parental toxicity 100 ppm (corresponding to 9.7 mg/kg bw/d), basedeductions in feed
consumption, lower body weight and body weight gaidams at 00 ppm.

Fertility was not affected by treatmemp to 1600 ppm (about 129 mg/kg bw/d), the higluesie
tested.

4.11.1.2 Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.

4.11.2 Developmental toxicity

4.11.2.1 Non-human information

Rat:
Prenatal toxicity in Wistar ratsjellwig & Hildebrand, 1987(a)

Cycloxydim sodium salt (batch no. N 88; purity: ®4) was examined for its prenatal toxicity in
Wistar rats (source: K. Thomae, Germany), weigtdhg g, aged between 11 and 12 weeks. Dams
(25/test group) were treated from day 6 throughXapost coitum (p.c.) with Cycloxydim sodium
salt daily in doses of 0 (control treated with tiedicle double distilled water), 100, 200 and 400
mg/kg bw/d by gavage at a constant dosing volumiohL/kg bw/d. Purity, homogeneity and
stability of Cycloxydim were determined prior tatiation of the study. In addition the stability of
the test substance in the vehicle (double distifater) was investigated and homogeneity and
correctness of dose preparations at the 100 andn@@y bw/d dose levels were examined.
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The animals were observed for food consumptionkertty weight gain regularly throughout the
study period. Their state of health was checkely.dan day 20 p.c. all females were sacrificed and
assessed by gross pathology. Implantations, resosgpicorpora lutea were determined and pre-
/post implantation loss and conception rate weleutated. The fetuses were dissected from the
uterus, sexed and weighed. About 2/3 of the fetusge subjected to assessment of the skeleton,
about 1/3 of the fetuses were assessed for visaerarmalities. The fetuses intended for
assessment of the skeleton were also evisceratethammrgans were assessed (after being fixed in
ethanol). The findings were differentiated betwestardations, variations and anomalies.

Maternal findings There were no clinical signs or mortalities noitetreatment-group dams. Food
consumption was slightly reduced at the onset efridp(days 7 and 8) gaining statistical
significance (about 8% absolute level) at the ligke level of 400 mg/kg bw/d and at the mid and
high dose level (4% and 8%, respectively) when ameg on a mg/kg bw/d base. At the end of the
treatment period, body weight gain at the high desel was 13% below the control (Day 13-15,
no statistical significance). The assessment otlifierence between the body weights of the dams
at at the beginning of the study and at terminafwithout uterus) showed a decrease of 9% at 400
mg/kg bw/d, which was statistically significant coaned to control values (table below). The slight
statistically significant decrease in feed consuompat 200 mg/kg bw/d is considered incidental
because it did not correspond with changes of ghdady weight change.

Table 80: Maternal data: first prenatal toxicigvgge study in Wistar rats

Dose (mg/kg bw) 0 100 200 400

Food consumption:

- Abs. (g) Day 7-8 476  (100%) 48.0  (101%) 458  996| 43.8%  (92%)
-Rel. (g/kg bw) Day7-8| 196.0 (100%) 194.8  (99%)87.9% (96%) | 179.8* (92%)

Body weight gain
Bw gain (g) day 6-15 43.35 (100%) 41.82  (96%)  39.8 (92%) | 39.98° (92%)
Bw gain (g) day 13-15 11.04 (100%) 10.13  (92%) 6I0. (97%) | 9.61% (87%)

Corrected body weight gai
(net weight change during
the study)

=)

65.1  (100%) 69.2  (106%) 63.1  (97%) 59.5*  (91%)

Statistical evaluation: * p<0.05, **p<0.01, (Willias test); n.s. — not statistically significant

Evaluation of Caesarean sectioning revealed ntntiesa-related effects on uterus or placental
weights, number of corpora lutea, incidence of bvelead implantations, incidence of early,
intermediate or late resorptions, pre- or postimgaiion loss, or on the incidence of live or dead
fetuses.

Fetal findings At the 400 mg/kg bw/d level, a statistically sfiggant reduction of the mean fetal
weight (especially in the male fetuses: -5.2 %;ralle-4.3 %) was observed. No significant effects
on fetal weight were observed at 200 or 100 mgikfil{see table below).

Table 81: Data at Caesarean section/fetal exaramatfirst prenatal toxicity gavage study in
Wistar rats
Dose (mg/kg bw/d) 0 100 200 400
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Dose (mg/kg bw/d) 0 100 200 400
Mean fetal weight ()

Males 3.85 (100%) 3.82  (99.2%) 3.74  (97.1%) 3.65** (94.8%)

Females 3.66  (100%) 3.66  (100%) 3.57  (97.5%3.50% (95.6%)

Statistical evaluation: fetal weights: * p<0.05, .01 (Williams test)

The assessment of external abnormalities did melateany substance-induced increase
compared with the control even at the highest tosas.
The incidence of skeletal changes was not increaged a dose of 200 mg/kg bw/d. At a dose
level of 400 mg/kg bw/d, however, a pronouncedeaase of changes of the vertebral column and
the sternebrae was observed (details are givaabla below), which the study authors classified
as "anomalies", "variations" and "retardations".

» Statistically significantly increased number ofuigs/litter with retardationipartite
ossification centers of the vertebral bodies intlwracic region, incomplete ossification of the
sternebraedf the skeleton. Although these findings are atsnsn the controls, their increased
incidence is clearly attributable to the test saibsé administration at 400 mg/kg bw/d and is in
line with the reduced fetal body weight at thiseltsvel.

 Statistically significant increase in the numbeanbmaliegdumbbell-shaped ossification
centers of the thoracic region, bipartite-shapesifioation centers of the thoracic regiomfen
compared to the untreated control. The majoritgradmalies were mainly found in the thoracic
part of the vertebral column and consisted of dugtikdhaped or bipartite vertebral bodies with
involvement of the cartilage. According to curreatmonized classification criteria, these
skeletal findings termed “anomalies” in the studgart are today classified as variations
(bipartite ossification centers of the xyphoid s, insufficient cartilaginification of the '13
rib).

Table 82: Incidence of skeletal effects in prenataat study

Incidence at dose level [mg/kg bw/day]

0 100 200 400

SKELETAL ANOMALIES, TOTAL

Fetal incidence 11/197 (5.6% 13/174 (7.5%)  13/@13%) 67/199 (34%)

Litter incidence 8/23 (35%) 9/23 (39%) 10/24 (42%) 20/23 (87%)**

"Dumbbell"-shaped ossification
centers, thoracic region, fetal 5/197 (2.5%) 8/174 (4.6%) 9/205 (4.4% 60/199 (30%)
incidence

"Bipartite"-shaped ossification
centers, thoracic region, fetal 0/197 (0.0%) 4/174 (2.3%) 2/205 (1.0% 7/199 (3.5%)
incidence

SKELETAL VARIATIONS, TOTAL

Fetal incidence 23/197 (12% 20/174 (12%) 29/2084)L | 42/199 (21%)

Litter incidence 15/23 (65%) 13/23 (57% 14/24 (58% 15/23 (65%)
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Incidence at dose level [mg/kg bw/day]

0 100 200 400
"Bipartite" ossification centers of
the xyphoid process, fetal 2/197 (1.0%) 3/174 (1.7%) 5/205 (2.4% 8/199 (4.09
incidence
Insufficient cartilaginification of
the 13 rib (ossification centers | 21/197 (11%) 15/174 (8.6% 23/205 (11%) 33/199 (17

present), fetal incidence

(=)

SKELETAL RETARDATIONS, TOTAL

Fetal incidence

88/197 (45%

78/174 (459

0

~

95/ 2@/

150/199 (75%)

Litter incidence

20/23 (87%)

22/23 (96%

22124 (929

23/23 (100%)

"Bipartite" ossification centers ¢
the vertebral bodies in the

0 0, 0, 0
thoracic region (without "cones! 0/197 (0.0%) 0/174 (0.0%) 0/205 (0.0% 4/199 (2.0%)
of cartilage), fetal incidence
Incomplete ossification of the
sternebrae (cartilage present), | 10/197 (5.1%)| 14/174 (8.0% 31/205 (15%) 66/199483

fetal incidence

Statistical significance: */# = p < 0.05; ** = pG01 (# Krauth Asymptotic Test; * Fisher Exact Test)

Taking into account also visceral findings (smhajirhus size, hydronephrosis, dilated kidney, and
reduced size of testis) in fetuses, the followiifeecences between the groups were noted:

Table 83:

Summary of fetal examinations

Incidence at dose level [mg/kg bw/day]

0 100 200 400
ANOMALIES, TOTAL
Fetal incidence 11/293 (3.8% 14/259 (5.4%) 14/@D9%) 67/295 (23%)

Litter incidence

8/23 (35%)

10/23 (43%)

11/24 (46%

20/23 (87%)**

% Fetuses per litter 4.94% 5.00% 4.38% 21.84%
VARIATIONS, TOTAL
Fetal incidence 23/293 (7.8% 20/259 (7.7%)  29/@08%) | 42/295 (14%)

Litter incidence

15/23 (65%)

13/23 (57%)

14/24 (58%

15/23 (65%)

% Fetuses per litter 7.57% 12.03% 9.04% 13/75%
RETARDATIONS, TOTAL
Fetal incidence 98/293 (33%) 92/259 (36%)  101/FMK) | 155/295 (53%)

Litter incidence

20/23 (87%)

22/23 (96%)

23/24 (96%4

23/23 (100%)

% Fetuses per litter

31.85%

35.24%

33.28%

51%6%

Statistical significance: */# = p < 0.05; */## =0.01 (# Krauth Asymptotic Test; * Fisher Exacsie
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Cycloxydim when given as aqueous sodium salt frap@lthrough 15 post coitum to pregnant
Wistar ratsvia gavage caused no adverse effects on the maaterd foetal organism at 100 or 200
mg/kg bw/d. At the top dose of 400 mg/kg bw/d damswed a statistically significant reduction

on food consumption during onset of dosing (day® 7€.). Body weight gain at the end of the
study (day 20) was 13% lower than control. In fetuBom high-dose group dams, reduced foetal
weights correlated with an increase in the numibskeletal retardations. In addition, the incidence
of skeletal variations (termed "anomalies" in thedg report) was increased and were mainly found
in the thoracic part of the vertebral column andsisted of dumbbell-shaped or bipartite vertebral
bodies with involvement of the cartilage. A NOAEL290 mg/kg bw/d was achieved for maternal-
and embryo-/fetotoxicity in this study.

Supplemental prenatal toxicity in Wistar rats waégfecial attention to maternal toxicityellwig &
Hildebrand, 1987(c)

The purpose of this supplementary study in Wisdts (source: K. Thomae, Germany) weighing
219 g, aged between 10 and 14 weeks, was to detetie dose of Cycloxydim sodium salt
(batch: N 88; purity: 93.9%) that elicits matert@lic effects in pregnant animals. Investigation of
the fetal toxicity was confined to assessment sbmgtion rates and to fetal weight determinations.
25 rats per group were treated from day 6 throwghld post coitum (p.c.) with Cycloxydim doses
of O (control treated with the vehicle double dlistl water), 200; 400 and 600 and 800 mg/kg bw/d
by gavage and at a constant dosing volume of 1&gnhw/d. Half of the total daily dose was given
twice a day at an interval of at least 4 hoursvimdtest substance flocculation.

The dams were observed for food consumption ang teight gain regularly throughout the study
period. Their health was checked daily. Hematolagg clinicochemical parameters were
determined on days 16 and 20 of the study in Lifhalsito better understand maternal toxicity at
these dose levels in pregnant rats (for detaifsachimeters examined see table below).

Table 84: Scope of extended examination of damsec®nd prenatal toxicity gavage study in
Wistar rats

End point Parameters examined

Clinical findings Clinical symptoms, food consungptj body weight, body weight gain,
corrected body weight at study termination

Clinical chemistry Enzymes: Alanine aminotranséeraaspartate aminotransferase,
alkaline phosphatase

Blood chemistry: Sodium, potassium, chloride, iramig phosphate,
calcium, urea, creatinine, glucose, total bilinylibtal
protein, albumin, globulins, triglycerides, chatsl,
iron, copper, zinc, manganese

Hematology Leukocytes, erythrocytes, hemoglobimydwecrit, mean cell volume, mean
hemoglobin content per erythrocyte, mean corpust¢idanoglobin
concentration, platelets

Organ weights Liver, kidneys, adrenals (mean arsolakte weights)

On day 20 p.c. all females were sacrificed andsseskby gross pathology. Caesarean parameters
such as implantations, resorptions, corpora lutei@wetermined and pre-/post implantation loss
and conception rate were calculated. The fetuses dissected from the uterus, sexed, weighed
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and examined externally. After fixation they weramined macroscopically. No further fetal
examinations were performed.

Maternal toxicity There were no mortalities in treatment group. rdtswvever, the following
clinical symptoms were observed that could be eelad treatment:
» 800 mg/kg bw/d: Two dams showed vaginal hemorrhabese further dams were found to
have fur smeared with urine.
» 600 mg/kg bw/d: Dam no. 79 temporarily showed reducutritional state, piloerection and
intermittent respiration.
On days 7 - 8 there was a (substantially dose-akgpehreduction in feed consumption in all the
treated groups. Whereas the marginal effect a2@emg/kg bw/d dose level was assessed as
incidental in the absence of effect on body weititd,reduced feed intake at 400 mg/kg bw/d may
have been test substance related since it wasiatesbwith body weight loss at the same time
point of investigation. The effect on feed consuompat 600 and 800 mg/kg bw/d persisted
throughout the treatment period.
Compared to control values, a statistically siguaifitly decrease in body weight was noted at the
600 and 800 mg/kg bw/d dose levels, while there meastatistical significance and biological
relevance at 200 or 400 mg/kg bw/d throughout tneat. Body weight gain was affected on days 6
- 8 at 400, 600 and 800 mg/kg bw/d. At later indésvonly dose levels of 600 and 800 mg/kg bw/d
were affected in some cases and overall body weigint was reduced at 600 and 800 mg/kg bw/d
(83.9 % and 84.4 %, respectively). The correctety/lveeight gain was significantly below the
respective control value at 400 mg/kg bw/d and éigloses.

Table 84: Maternal toxicity: Effects on food consurption and body weight

Dose mg/kg bw/d 0 200 400 600 800
Food consumption [g] ~ Day 7-8 21.7 20.2 19.2 16.5 16.3
(% control) (100%) | (93.1%) | (88.5%) | (76.0%) | (75.1%)
Food consumption[g] Day 0-20 2.7 23.0 23.3 21.7 21.6
(% control) (100%) | (101.3%)| (102.6%)| (95.6%) | (95.2%)
Body weight [g] Day 20 342.8 337.8 340.0 322.8** | 323.1*
(% control) (100%) | (98.5%) | (99.1%) | (94.1%) | (94.2%)
Body weight gain [g] Day 6-8 414 3.63 -0.78%  B4r* -4.,95%**
Body weight gain (g) Day 0-20 126.0 116.6 119.3 105.7** | 106.3**
(% control) (100%) | (92.5%) | (94.7%) | (83.9% | (84.4%)
Corrected body weight gdifg] 58.6 53.6 52.0* 42.9%* 45.6%*
(% control) (100%) | (90.8%) | (88.1%) | (72.7%) | (77.3%)

Statistical evaluation: * p < 0.05 - ** p< 0.01 (MiAms test)® no statistics performed
2Corrected body weight = (Final body weight— utensght) — body weight at start

Clinicochemical parameters did show clear substagle¢ed effects (table below). The increase of
creatinine at the high dose level is in line whk toxicological profile of Cycloxydim and has been
observed in other toxicological studies. It is @aclwhether the increase in reticulocytes observed
at the second examination point at day 20 musthieegreted as a compensatory effect of the bone
marrow due to blood sampling at day 16 post coituras a consequence of the reduced
hemoglobin-, erythrocyte- and hematocrit valuessoled at the first sampling. Leucocytes were
increased on day 16 p.c., in the highest does-gasapciated with increased polymorphonuclear
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neutrophilic granulocytes (2.960:35 giga/l) compared to controls (1.7D.23 giga/l). Five days
after test-substance withdrawal, some affectednpeters could not be reproduced; this could be
the consequence of increased feed consumptionsafistance administration had been stopped.

Table 85:

Clinical chemistry and hematology results

Affected parameters

Sampling dayfddst coitum

Sampling day 2@ost coitum

Creatinine

Control (umol/l): 49.01 (100%)
800 mg/kg bw: 55.51** (113.3%)

No effect

Inorganic phosphate

Control (mmol/l): 2.53 (100%)
400 mg/kg bw/d: 2.31* (91.3%)
600 mg/kg bw/d: 2.24** (88.5%)
800 mg/kg bw/d: 2.18** (86.2%)

Control (mmol/l): 2.22 (100%)
800 mg/kg bw: 1.88* (84.7%)

Erythrocytes, hemoglobin
hematocrit and
reticulocytes

Erythrocytes:

Control (tera/l): 6.85 (100%)
400 mg/kg bw/d: 6.33** (92.4%)
600 mg/kg bw/d: 6.37* (93%)

Reticulocytes:

Control (/y): 72 (100%)
600 mg/kg bw/d: 98** (136%)
800 mg/kg bw/d: 110** (153%)

Hemoglobin:

Control: (mmol/l): 8.01 (100%)
400 mg/kg bw/d: 7.41** (92.5%)
600 mg/kg bw/d: 7.46* (93.1%)
800 mg/kg bw/d: 7.46* (93.1%)

Hematocrit:

Control (I/1): 0.351 (100%)

400 mg/kg bw/d: 0.328* (93.4%)
600 mg/kg bw/d: 0.331* (94.3%)

Leucocytes Control (giga/l): 7.21 (100%) No effect

800 mg/kg bw/d: 9.02* (125%)

Alkaline phosphatase Control (ukat/l): 4.90 (100%) No effect
600 mg/kg bw/d: 3.74** (76.3%)

800 mg/kg bw/d: 4.03* (82.2%)

Urea Control (mmol/l): 8.57 (100%) No effect

600 mg/kg bw/d: 11.41** (133.1%)

Triglycerides Control (mmol/l): 4.10 (100%) No effect
400 mg/kg bw/d: 2.31** (56.3%)
600 mg/kg bw/d: 2.54* (62.0%)

800 mg/kg bw/d: 2.42* (59.0%)

Copper Control pmol/l): 26.43 (100%) No effect
200 mg/kg bw/d: 30.83* (116.6%)
400 mg/kg bw/d: 30.79* (116.5%)

600 mg/kg bw/d: 30.76* (116.4%)
Statistical evaluation: * p<0.05 *p<0.01 (ANOVA + Dnetts tests)

Selected organ weights measured (absolute and/eelater, kidney and adrenal weights) showed
no difference comparable to the untreated control.

Fetal findings Assessment of embryo-/fetomortality revealed eordase in the number of live
fetuses and no increase in prenatal mortality. Someroscopic findings such as absent/filiform tail
and or anal atresia and one skin defect in 2 @#fiers were observed in a very small number of
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fetuses at 600 or 800 mg/kg bw/d. Fetal weight stasistically significantly decreased at 600 and
800 mg/kg bw/d (table below).

Table 86: Fetal weights (g)

Dose (mg/kg bw/d) 0 200 400 600 800
Males 3.76 3.69 (98%) 3.62 (96%) 3.34*{89%) | 3.26** (87%)
Females 3.57 350 (98%) 3.47 (97%) 3.201(90%) | 3.11** (87%)
Males & females 3.66 3.62  (99%) 3.54 (97%) 3.26189%)| 3.18** (87%)

Statistical evaluation: fetal weights: * p<0.05, .01 (Williams test)

A supplemental prenatal toxicity studging the same rat strain, the same route of aslration
and doses ranging from 200 to 800 mg/kg bw/d waslgcted to elucidate maternal toxicity in
more detail than normally done in a routine OECR 4tludy. The maternal findings observed in
the first study were confirmed. This holds for M@AEL for maternal toxic effects (200 mg/kg
bw/d), the effects on food consumption, body wemid body weight change and the corrected
body weight gain. Additional examinations on cladichemistry, hematology and selected organ
weights revealed increased creatinine values ati@)Rg bw/d, decreased inorganic phosphate
levels at 400 — 800 mg/kg bw/d and a weak effeatedblood cells — reduced hemoglobin,
erythrocyte and hematocrit values at doses of 4@@&grbw/d and above. Furthermore, clinical
findings (vaginal hemorrhages, fur smeared witheriwere observed in a few animals at 800
mg/kg bw/d. Foetal weights were reduced at 60082@dmg/kg bw/d.

Supplemental pre-, peri-, postnatal toxicity stidyVistar ratsHellwig & Hildebrand, 1987(b)

The purpose of this supplementary study in ratstvaisvestigate the persistence of the changes to
vertebral bodies observed in the prenatal toxilityly at high dose levels of Cycloxydim.
Cycloxydim sodium salt (batch N 88; purity: 93.9%gs tested with respect to pre-, peri-,
postnatal toxicity in Wistar rats (source: K. Tham&ermany) weighing 220 g, aged between
11 and 13 weeks.

The test substance was administered orally by gadady from day 6 through 15 of gestation at
doses of 0 and 400 mg/kg bw/d. For details of dpsie table below. For assessment of
prenatal toxicity, groups of 25 dams from the colnéind 400 mg/kg bw/d groups were killed on
day 20 of gestation.

» Perinatal toxicity of Cycloxydim was investigateddontrol and treatment groups each
consisting of 10 dams that were allowed to litted &illed on day 7 after birth of the offspring.

» Postnatal toxicity was investigated following tmaants of 25 dams and study termination 3
weeks after birth of the offspring.

Table 87: Dosing scheme — pre-, peri, postnatatitg)study in Wistar rats
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Group number Number of Concentration | Dose volume Dosage level
females mated| (mg/100 mL) (mL/kg bw) (mg/kg bw/d)

Prenatal experiment:
Dams dosed from day 6 through fi&st coitumand sacrificed on day 3ibst coitum

1 25 - 10* o*

2 25 4000 10 400

Postnatal experiment:
Dams dosed from day 6 through dést coitumand
sacrificed on day 7 (10 dams from group 3 and 81025 dams) after parturition

3 35 - 10* o*

4 35 4000 10 400

*Control dams received only the vehicle (doubléitliesl water)

Investigations of the dams included monitoring ofly weight, body weight change, corrected
body weight gain (dams sacrificed day 20 p.c. grdifhical symptoms as well as pregnancy and
parturition parameters such as duration of pregnamamber of live and dead pups at birth and
litter size, fertility index and pregnancy indextermination of uterus weight, number of corpora
lutea, live fetuses, conception rate, pre- and-pogtantation loss.

Fetuses were examined with respect to their vigbiNeight, and sex ratio. Placental weights were
recorded prior to fixation of fetuses for interaald skeletal examination.

Pups were examined for clinical signs daily inchgdgross morphological anomalies, body weight
and body weight gain on days 4, 7 and in the chpes sacrificed at day 21 after birth also on
days 14 and 21. Their sex ratio was determinedddfetent developmental stages were monitored
(erection of the auricles on day 4 after birth,ipg of the auditory channel on day 13 after birth
and opening of the eyes on day 16 after birth. Belaal tests (righting test and swimming test)
were also performed. Viability index, survivingeand lactation index were calculated. Pups
sacrificed on day 7 post partum (p.p.) were fixedlcohol and their skeleton was stained and
examined. Pups sacrificed on day 21 p.p. wereXinstyed before the skeletal fixation and
examination with special attention to their vergtmolumn.

Prenatal study segment:
The following findings were noted in dams sacrifian day 20 post coitum with respect to
clinical examinations that were considered tesstuire related:
» Reduced body weight gain during treatment days @-4.5-18% compared to controls, no
statistical evaluation performed)
» Marked reduction with respect to body weight gainday 6—8 (-64% compared to controls)
* Reduced corrected body weight gain (-9% comparedndrols, no statistical significance).
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Table 88: Maternal toxicity: Effects on body weigh gain

Dose mg/kg bw/d 0(Gr. 1) 400 (Gr. 2) 0(Gr.3 4Q0. 4)

N=22 N=23 N=32 N=28
Body weight gain [g] Day 6-8 6.23 2.22%* 5.53 2.54x
(% control) (100%) (36%) (100%) (46%)
Body weight gain [g] Day 6-15 44.02 38.83 47.47 37.61
(% control) (100%) (88.2%) (100%) (79.2%)
Corrected body weight gdifg] 72.45 65.74 N.A. N.A.
(% control) (100%) (91%)

Statistical evaluation: * p < 0.05 - ** p< 0.01 (iAms test)
2Corrected body weight = (Final body weight— utenasght) — body weight at start

There were no significant and/or dose-related difiees between the test groups with regard to
uterus weights. No substance-related and/or sggmfidifferences were noted in the conception
rate, mean number of corpora lutea, live fetuseaddmplantations, total implantations, or in the
values calculated for the pre- and post-implantaiiisses. In the treatment-group, the mean fetal
weight was slightly decreased (93% of control fetesghts). Furthermore, the number of runts (i.e.
fetuses weighing 75% or less of the mean fetal mtgigr litter) was increased (see table below).

Table 89: Effect on fetal weights — prenatal stadgment

Test group (dose level) 1 (control) 2 (400 mg/kddyw
Fetal weight in g: total 3.82 (100.0%) 3.54** (92.6%)
(males/females) (3.88/3.70) (3.62**/3.46**)
Number of runts 1 6

Statistical evaluation: *p < 0.05, ** p < 0.01 (\Naims test)

Further macroscopic examinations of the fetuses &aesarean section showed no effects on sex
distribution. Singular incidences of anomalies wex@rded in the control (1x Brachygnathia
superior) and in the treatment group fetuses (&ft phlate, 1x caudal vertebrae absent, 1x
shortened tail, 1x anasarca,; 3 litters affectedjaRlations of fetal organs (enlarged renal pelvis
uni- or bilateral) were detected on both test gsoopt were found in the control group at higher
incidences than in test group 2.

The skeletal findings in fetuses are summarisetertable below.

Table 90:  Summary of skeletal findings — prenataltsdy segment

Test group / dose level 1 (control) 2 (400 mg/kddyw

Total "Anomalies"

Mainly dumbbell-shaped or Fetal incidence 38/237 (16.0%) 183/272 (67.3%
bipartite ossification centers of —

vertebral body/bodies with Litter incidence 12/22 (54.6%) 22/22** (100.0%)
involvement of cartilage (=

o . % Fetuses/litter
variations according to current 14.23% 68.019%

harmonised criteria)
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Test group / dose level 1 (control) 2 (400 mg/kddw

Total Variations

Vertebral column (notches of the| Fetal incidence 68/237 (28.7%) 146/272 (53.7%
cartilage but unchanged bony part

shaped vertebral bodies but
unchanged cartilage), sternum
(bipartited or dislocated
ossification centers), rib
(insufficient cartilaginification of
13" rib, ossification centers
present)

% Fetusesl/litter 29.17% 55.75%

Total Retardations

Incomplete or missing ossificationFetal incidence 141/237 (60.8%) 232/272 (85.3%

of sternebrae, cranial bones and [ iyerincidence 2022 (90.9%) 22122 (100.0%)
vertebral column

% Fetuses/litter 59.12% 85.38%

* = p< 0.05; = p< 0.01 (*=Fisher Exact Test, "=Krauth test, asymptotic)

A marked increase of dumbbell-shaped or biparstfation centers of the vertebral bodies in
thoracic region was observed in treatment grougsés. The dumbbell-shaped changes occurred
considerably more frequently than in the main stisdyboth the control and treatment groups,
while regarding the "bipartite” changes, similssuiés were obtained in the main and in this study.
In addition, a retarded ossification of the fetalston was noted at increased incidence in the
fetuses of dams administered Cycloxydim.

Postnatal segment findings:

The following test substance related findings wested in test group 4 (dams sacrificed on days 7
or 21 after birth):

Marked reduction with respect to body weight gainday 6-8 p.c. (-54% compared to controls), no
statistical significance at other 3-day intervals.

Reduced body weight gain during treatment days @-45-21% compared to controls, no
statistical evaluation performed)

The marginal differences of the above-mentionedmpaters during lactation being non-uniform
between animals sacrificed on day 7 or 21 afteh laire regarded as incidental. Litter data and
macroscopic, internal and skeletal findings in pagesgiven in tables below.

Table 91:  Fertility and Pregnancy indices (percentage of lidead pups of test groups 3 and
4) - pre-, peri-, postnatal gavage toxicity study\istar rats

Dams sacrificed day 7 after birth Dams sacrificay 21 after birth
Test group/dose 3 4 3 4
(control) (400 mg/kg (control) (400 mg/kg bwi/d)
bw/d)
Litters examined 10 10 22 18
Total number of live 112 129 271 198
pups (Day 0 p.n.)
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Dams sacrificed day 7 after birth Dams sacrificag &1 after birth

Mean number of live 11.2 12.9 12.3 11.0**
pups/dam (Day 0 p.n.)

Total number of dead 2 3 3 11
pups (Day 0 p.n.)

Mean number of dead 0.2 0.3 0.14 0.61**

pups/dam (Day 0 p.n.)

Statistical evaluation: *p < 0.05, ** p < 0.01 (kes Exact test)

The perinatal mortality was slightly increased upg from dams sacrificed on day 21 after birth.
Mortality did not further increase. No effects warged with respect to developmental stages
examined and behavioural tests performed.

The skeletal examination of the fetuses showedaltmving findings (tables below).

Table 92: Pup skeletal examination sacrificed on®after birth

Test group / dose level 3 (control) 4 (400 mg/kgdw
Total anomalies
Mainly dumbbell-shaped or Fetal incidence 8/110 (7.3%) 43/129 (33.3%)
bipartite ossifications on the —
region (var|at|or_ls accc_erl_ng 0 1 o4 Fetuseslitter 8.88% 33.60%
current harmonised criteria)
Total variations
Mainly insufficient Fetal incidence 8/110 (7.3%) 15/129 (11.6%)
cartilaginification of the 13tib ——

% Fetuses/litter 8.05% 12.15%
Total retardations
Mainly "bipartite" (or notched) Fetal incidence 1/110 (0.9%) 15/129 (11.6%)
ossifications on thoracic vertebrat———
bodies; incomplete ossification of Litter incidence 1/10 (10%) 4/10 (40%)
the sternebrae (cartilage present % Fetuses/litter 0.67% 10.56%
*/* = p< 0.05; */* = p< 0.01 (*=Fisher Exact TedtKrauth test, asymptotic)

Table 93: Pup external, skeletal examination aed on day 21 after birth — pre-
peri-, postnatal gavage toxicity study in Wistaisr

Test group / dose level 3 (control) 4 (400 mg/kdd)w
Total anomalies
Mainly dumbbell-shaped or Fetal incidence 12/263 (4.6%) 53/193 (27.5%)
bipartite ossifications on the —
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Test group / dose level 3 (control) 4 (400 mg/kdd)wy

region % Fetusesl/litter 4.41% 26.56%

Total variations

Mainly insufficient cartilaginifica- | Fetal incidence 44/263 (16.7%) 40/193 (20.7%
tion of the 13trib (ossification —
% Fetuses/litter 15.87% 19.82%

Total retardations

Mainly "bipartite" (or notched) Fetal incidence 1/263 (0.4%) 13/193 (6.7%)
ossifications on thoracic vertebrat—————

the sternebrae (cartilage present % Fetuses/litter 0.51% 5.65%

*/% = p< 0.05; */" = p< 0.01 (*=Fisher Exact TedtKrauth test, asymptotic)
! classified as "variation" according to currentemia [see 2001/1021583 Solecki R. et al. 2001].

A supplemental pre-/peri-/postnatal studsas performed in rats to investigate the extent of
reversibility of the skeletal variations that werleserved at increased incidences in fetuses of the
main prenatal toxicity study at 400 mg/kg bw/d gsthe same rat strain. Cycloxydim sodium salt
at a dose level of 400 mg/kg bw/d or the vehicls wdministered by gavage to groups of pregnant
rats from day 6 through 15 post coitum. Groupsahs were either killed on day 20 of gestation,
or were allowed to rear their offspring for onetbree weeks and killed thereafter. The effects
noted in dams from the prenatal segment were cabjgto the maternal toxicity observed in the
main prenatal toxicity study. This also holds tfoe the pattern of foetal findings at Caesarean
section (decreased fetal weight, marked increasedumbbell shaped or bipartite vertebral
body/bodies and retarded skeletal ossificationthtnpostnatal study segment, the same pattern of
maternal effects was noted. Perinatal pup mortétigaths on day 0-1) was slightly increased in
pups from dams sacrificed on day 21 post partum)dut not in pups from dams killed on day 7
p.p., although treatment was identical. The sarpe tf skeletal variations (termed "anomalies" in
the study report) as in the main prenatal toxigtydy was found. Specific effects in foetuses
(mainly: dumbbell-shaped or bipartite ossificatimenters of vertebral bodies; insufficient
cartilaginification of 18 rib and missing or incomplete ossification of stdrae) occurred.
Examinations of pups 7 days and 21 days after biitiwed that skeletal malformations were only
partially reversible. Insufficient cartilaginifidan of the 18 rib was found to be reversible whereas
dumbbell-shaped or bipartite ossification centdrs/ertebral bodies and missing or incomplete
ossification of sternebrae were not reversed.

Rabbit:

Prenatal toxicity study in Himalayan rabbitslerkle & Hildebrand 1985 and Hellwig, 1986
(amendment)

The sodium salt of Cycloxydim (batch: N 88; puri®3.9%) in aqueous medium was administered
to 15 female Himalayan rabbits (source: K. Thoma#h@, Germany) with an average weight of
2.37 kg, aged: 25 to 31 weeks per test group bggmérom day 6 through 18 post insemination
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(p.i.). Doses selected were 0 (control), 100, 20400 mg Cycloxydim /kg bw/d in a constant
volume of 10 mL/kg bw/d. The control group achiewethicle (distilled water) only.

Prior to initiation of the study the stability ahdmogeneity of the test substance were proven and a
reanalysis was performed after the terminatiomefstudy. The stability and homogeneity of the
test compound preparation were examined priorudysinitiation. Analysis of intended dose
concentrations and the homogeneity of the test coimgh in the carrier were carried out twice

during the study.

Body weight and food consumption was monitoredugrmut the study. The animals were
examined twice daily for mortality and clinical sptoms. All surviving animals were sacrificed on
day 29 (p.i.) and the fetuses were delivered bys@aan section. Post mortem examinations,
including gross macroscopic examinations of akiinal organs. Caesarean section parameters such
as number of corpora lutea, uterus weight, numbenplantations, resorptions, and live/dead
fetuses were determined. Fetuses were sexed, vdegdgttefurther examined for any external, soft
tissue and skeletal findings. In addition to X-emalysis the fetuses from the 400 mg/kg bw/d dose
groups and individual fetuses from the control gratere stained according to the method of
Kimmel and assessed comparable to rats in ordggteymine whether vertebrae body effects
observed in rats also occur in rabbits using simglk@amination techniques.

Maternal dataOne dam from the low-dose (100 mg/kg) and one fitam the high-dose group

(400 mg/kg) died shortly before the 8th and 10#atment, respectively. Clinical signs were
confined to one case of premature birth at 200 ggik/d and one case of abortion by a doe dosed
with 400 mg/kg bw/d. Findings of premature birttd&or abortion are common in this rabbit strain
and not considered treatment-related.

At 400 mg/kg bw/d, food consumptiavas statistically significantly reduced from d&y21 p.i.
(p<0.01, Williams Test), especially towards the ehtest substance administration during days
15-18 p.i., where food consumption was reduced brserthan 56% when compared to control food
intakes. Food consumption of high-dose group rabbireased after the end of the administration
period and was even higher than in controls dutlengs 22—29 p.i.

During the administration period, the dams contimslp lost weight, amounting to a total of 100 g
from days 6-18 p.i. (-4% of the initial body weighwhile control rabbits gained weight by about
69 g (+3% of the initial body weight) during gestatdays 6—18. Statistically significant reductions
of body weight were observed on days 16-21 p.0@5 Williams Test), thereafter, high-dose
group rabbits gained body weight from days 21-29ige. after the end of treatment). The mean
net body weight gain [(bwend - uterus wt) - bwgtatt400 mg/kg bw/d was -120 g compared to -
68.5 g of control group dams; statistical significa was not attained for this difference.

At 200 mg/kg bw/d, mean daily food intakes werasiantly reduced during days 12—-16 p.i. (77—
80% of control intakes, statistically not signifitabut were similar to control levels for the athe
time points of investigation. Body weight gain waduced on days 11-14 p.i. (6.86 g vs. 42.36 g;
p<0.05, Williams Test) and increased on days 2p-2336.14 g vs. 10.29 g; p<0.05, Williams
Test). No other statistically significant effects lmody weight or body weight gain were observed
during the study.

At 100 mg/kg bw/d there were no effects observed wWere suggestive of maternal toxicity.

Caesarean section/fetal toxicity

At the high dose level, uterus weights were dee@ay -17% when compared to control values.
The decreased uterus weight was considered taebeotisequence of an increase of dead
implantations in combination with a decrease obladetuses. Historical data were additionally
supplied but were of limited relevance, becausmicited study (distilled) water was administered
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orally. No other parameters were affected at Caasasection. Details of findings are given in
tables below.

Table 94: Findings at Caesarean section

Dose (mg/kg bw/d) Historical control data
Parameter
0 100 200 400 A B C D
Uterus weights (g) 341.86 322.92 343.23 284.58N.D. N.D. N.D. N.D.

Implantations / pregnant

! 7.21 7.31 6.92 6.75 4.94 5.57 6.31 5.4/7
animal

% viable implantations / p.

: 90.94 87.50 87.67 81.53| 68.75 90.00 91.01 83.0
animal

- )
% resorptions /pregnant | g o5 | 1550 | 12.33| 1847 3125 | 10.00| 9.00 17.0

animal

- Early resorptions 9 10 9 8 N.D. N.D N.D N.D
- Intermediate resorptions 0 0 0 4 N.D. N.D. N.D. .DN

- Late resorptions 1 2 2 2 N.D. N.D N.D N.D|
- Dead fetuses 0 0 0 1 N.D N.D N.D N.D|.
Mean fetal weight (g) 39.3 37.3 41.2 36.5 N.D. N.D N.D. N.D.

# Historical control data compiled for Chbb: HM HimadayRabbit; vehicle used: A: carboxymethylcelluld3e.5%
NaCl percutaneously, C: inhalation; D: oil
Statistical evaluatior: p<0.05 (William's test)’ p<0.05 (Krauth asymptotic test)

Regarding tables below no clear dose-responseomeship can be estimated for the presented
findings. For fetal external and skeletal variai@aNOAEL can be clearly set at 200 mg/kg bw/d.
The incidences at this dose were all within HCD wamede not statistically significant. For soft
tissue variations there is a statistically sigmifitincrease at 200 mg/kg bw/d, but not at 400 ghg/k
bw/d. Regarding specific variations, no treatmetdted effects on foetuses were observed below
maternally toxic dose (below 200 mg/kg bw/d), exdepfetal incidences of separated origin of the
carotids. However, in this study the concurrenticgrnad also higher incidences than historical
control data and it seems that this finding is vagnmon in this train (93.3% litter incidence i th
concurrent control and in HCD). Additionally, nosgoresponse could be observed in litter
incidences from lowest to highest dose tested.
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Table 95:

Total incidence of variations

Dose levels (mg/kg bw/d)

Historical control data

Total variations

0 100 200 400
Fetal 58/91 67/83 70/79 62/66
incidence
Litter 13/14 13/13 13/13 12/12
incidence (92.86%) (100%) (100%) (100%)
% 63.20 80.13 87.40 | 92.98*
fetusesl/litter
Fetal external variations ("Caesarean section”)
0 100 200 400 | Mean | Min | Max
24/1552
Fetal 0.0% 5.3%
e ence 0/91 2/83 1/79 8/66 | (1.5%)
Litter 0114 213 113 412 20| 00% | 15.4%
incidence | (0.0%) | (15.4%) | (7.7%) | (33.3%) | (7-3%)
0,
S 0.0 3.53 1.10 962 | 4% | 0.0%) 41%
fetusesl/litter
Soft tissue ("organ") variations
0 100 200 400 | Mean | Min | Max
434/1552
Fetal 12.1% | 58.7%
L ence 58/91 65/83 69/79 57/66 | (28.0%) ° °
Litter 13/14 13/13 13/13 12112 17832’72(;‘7 46.2% | 100%
incidence | (92.9%) | (100%) | (100%) | (100%) | (73-7%)
0,
o | 6320 7775 | 8630 | 8524 | 28.6% | 11.3% 58.0%
fetusesl/litter
Fetal skeletal variations
0 100 200 400 | Mean | Min | Max
181/1552
Fetal 4.1% | 19.8%
' idence 3/91 4/83 1/79 10/66 | (11.7%)
Litter 2/14 3/13 1/13 7112 141177?;7 14.3% | 80.0%
incidence | (14.3%) | (23.1%) | (7.69%) | (58.3%) | (47-4%)
0,
/0 . 3.06 4.33 0.96 1679 | 120% | 41%| 24.7%
fetusesl/litter

# = p< 0.05 = p< 0.01 (Krauth test, asymptotic)
2x /Iy = Number affected / Number examined

Historical control data: 17 prenatal toxicity stesliwith Himalayan rabbits (supplier: Dr. K. Thomak)he test facility started

between 1986-1993
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Table 96: Specific variations
Test group / dose level Dose (mg/kg bw/d) Historical control _
(20 prenatal rabbit studie
from 1986-1993)
0 100 200 400 |[Mean Min [ Max

External variations detected at Caesarean sectjonin

Pseudoankylosis

Fetal incidence 0/91 2/83 1/79 8/66 24/1552
(0%) (2.4%) (1.3%) (12%) (1.5%) 0.0% 5.3%

Litter incidence 0/14 2/13 1/13 4/12 18/247
(0%) (15.4%) | (7.7%) | (33.3%) | (7.3%) 0.0% | 15.4%

Soft tissue variations

Separated origin of the carotids

Fetal incidence 58/91| 65/83 | 69/79 | 57/66 | 315/1552
(64%) | (78%) | (87%) | (86%) | (20.3%) | 5.3% | 58.7%

Litter incidence 13/14 13/13 13/13 12/12 145/247
(93%) | (100%) | (100%) | (100%) | (58.7%) | 15.4%| 93.39

Skeletal variations

Asymmetrical sternebra(e)*

Fetal incidence 3/91 3/83 1/79 5/66 38/1552
(3.3%) (3.6%) (1.3%) (7.6%) (2.4%) 0.0% 8.1%

Litter incidence 2/14 2/13 1/13 4/12 35/247
(14.3%) | (15.4%) | (7.7%) (33%) (14.2%) 0.0% | 38.5%

Fused sternebra(e)

Fetal incidence 0/91 0/83 0/79 4/66 66/1552
(0.0%) (0.0%) (0.0%) (6.1%) (4.3%) 0.0% 8.8%

Litter incidence 0/14 0/13 0/13 3/12 46/247
(0%) (0%) (0%) (25%) (18.6%) 0.0% | 38.5%

XIY = No. fetuses(litters) with effect / no. fetissgitters) examined
* Asymmetrical sternebrae are now summarised utideterm “sternebra(e) with irregular shape
Historical control data: 17 prenatal toxicity stesliwith Himalayan rabbits (supplier: Dr. K. Thomaé}he test facility started between 1986-1993

Additional histopathological examination of the tedarae did not indicate any substance-related
changes.

In a_prenatal toxicity study in Himalayan rabbitgcloxydim sodium salt was administered via oral
gavage at dose levels of 0, 100, 200 or 400 mgykigl rom days 6—18 post insemination. Food
consumption and body weight gain were clearly imgzhin dams at 400 mg/kg bw/d and to a very
extent (body weight gain/food consumption) at 209/kg bw/d. No effects on foetuses were
observed below maternal toxic concentrations. Afoae of 400 mg/kg bw/d, foetuses showed a
higher number of external variations which wereabhistorical control data. Based on maternal
effects at this dose (statistically significantgduced food consumption from days 7 to 21, reduced
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utersus weight) these effects are considered aseqoence of maternal toxicity. There were no
teratogenic effects observed at any dose levaddest

4.11.2.2 Human information

No information available from case reports, epid#ogical studies, medical surveillance, reporting
schemes and national poisons centres.

4.11.3 Other relevant information

Table 97: Summary table of other relevant reprodutive toxicity studies

Method Effects Dose range Reference
Supplementaiin vitro whole No indication of a embryotoxic | 300 pg/mL Neubert D.; 1987
embryo culture study in rat effect by cycloxydim or by the | Cycloxydim

embryos day 9.5 of gestation fof main metabolite TSO 150 pg/mL TSO

48 hours

metabolite

(no Guideline applicable, Purity: 90.14%

supplemental information)

This in vitro study has been performed to furtHacielate if the anomalies on the skeleton
(observed in the in vivo rat studies at a dosellel/é00 mg/kg bw/d) were maternally induced.To
investigate direct embryotoxic effects, rat embry@se exposed to concentrations of 300 pg/mL
Cycloxydim (batch: N 88; purity 90.14%) or 150 mdy/ of the main metabolite TSO (batch:
L28/145; purity: not reported). Based on evaluatbtoxicokinetic data, the chosen Cycloxydim
concentration was considered to correspond to sprak levels that result from oral gavage
treatment at 400 mg/kg bw/d (oral dose of at whitghskeletal changes of the thoracic vertebra
were observed). For TSO (the sulphoxide metabofiteéycloxydim), the peak serum concentration
was assumed to be less than half of the Cycloxymiak serum level.

The rat embryos aged 9.5 days were exposed food& tho the culture medium, with either
addition of DMSO (vehicle control was used to digsdhe test compounds), Cycloxydim or the
TSO. At least 30 embryos were used for the 3 syge@xents carried out on each tested compound
(table below). The following parameters were exadiryolk sac diameter, crown-rump length,
number of somite pairs, protein content (Lg/emhrgeyelopmental score according to Klug and
embryos showing abnormal development (macroscomdstological evaluation).

Table 98:  Study design: Wistar rat whole embryo culre study in vitro with
Cycloxydim and main metabolite

Compound Sub experiment  Total no. of No. of embryos
embryos examined by histology
Culture medium control A 8 1
Culture medium control B 13 2
Culture medium control C 12 1
DMSO (solvent) control A 6 1
DMSO (solvent) control B 11 2
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Compound Sub experiment  Total no. of No. of embryos
embryos examined by histology
DMSO (solvent) control C 13 1
Cycloxydim (300 pg/mL) A 6 1
Cycloxydim (300 pg/mL) B 15 4
Cycloxydim (300 pg/mL) C 14 4
TSO (150 pg/mL) A 4 1
TSO (150 pg/mL) B 15 4
TSO (150 pg/mL) C 15 4

The results of the study are compiled in table Wwelollowing 48-h in vitro exposure of fetuses to
TSO at 150 pg/mL no evidence of abnormal developmwes detectable using various parameters
including histology. Fetal exposure to Cycloxyditr880 pg/mL resulted in a slight, statistically
significant growth retardation (evident as redupsatein content, and a very slightly reduced
crown rump length that led to a very slightly redldoverall score). These changes can be
interpreted as unspecific signs of cytotoxicity wéwer no abnormal morphogenetic differentiation
could be observed when the embryos were examingdanstereomicroscope. The extensive
histological investigations also revealed no evidefor a substance-related interference with
morphogenetic differentiation. Some necroses oleskewere within the physiological range of
developing embryonic tissues.

Table 99: Results — Wistar rat whole embryo culsitgly in vitro with Cycloxydim and main
metabolite
Yolk sac Crown- Protein | Develop-| No. of
Conc. No. of | . rump | No. of
Test group diameter . |1ug/lembry mental | abnormal
(ng/mL) | embryos length | somites
mm o] score embryos
mm
4.7 4.1 27 237 38
Control 0 33 4.6 4.0 26 212 37 0
4.3 3.8 26 195 35
5L 4.6 4.2 27 244 38
DMSO/
DMSO 7 mL 30 4.4 3.9 27 216 37 0
medium 4.2 3.7 26 180 36
4.5 4.0 27 199 37
Cycloxydim | 300 pg/mL 35 4.4 3.8* 26 175%* 36* 0
4.3 3.7 26 162 35
4.5 4.1 27 221 38
TSO 150 ug/mtl 34 4.4 3.9 26 205 37 0
4.4 3.8 26 192 35

Statistical evaluation: * p>0.01 and < 0.05 / *¢®.01 (Mann-Whitney Test)
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No abnormal morphogenetic differentiation was obséiin vitro using whole embryo culture
technique in 9.5 day old Wistar rat embryos by expgpthem to concentrations of Cycloxydim or
the TSO metabolite of 300 pg/mL and 150 pg/mL, eespely. The study was made available as a
supplemental investigation but not for assessiNGAEL.

4.11.4 Summary and discussion of reproductive toxicity

In the multigeneration study in rats (Hellwig et, d988), no effects on fertility were observed at
any dose tested. At 400 ppm, maternal toxicityuded reduced feed and water consumption as
well as reduced body weight and/or body weight gaimerefore, the maternal NOAEL was set at
100 ppm. The developmental NOAEL was set at 400,dysed on reduced survival, growth and
developmental retardation in pups at 1600 ppm é@emally toxic dose).

In the prenatal toxicity rat study (Hellwig & Hildeand, 1987(a)), no effects on foetuses were
observed below maternal toxicity of 400 mg/kg bwfdeasured as statistically significantly
reduced body weight and body weight gain of darfisg effects observed in foetuses of 400 mg/kg
bw/d group showed delayed ossifications which avatridbuted to lower fetal weight/slower
development as the consequence of maternal effiester body weight/gain). No malformations
were observed.

In the prenatal toxicity study with special attentito maternal toxicity ((Hellwig & Hildebrand,
1987(c)), dams showed lower food consumption, Stedlly significantly reduced corrected body
weigt gain, statistically significantly decresed &Bhaemoglobin and hematocrit at 400 mg/kg
bw/d. No detailed foetuses examination was conducience the study was with emphasis on
maternal toxicity. However, at 400 ppm, no effemtsetal weight were observed.

In the supplemental pre-, peri-, postnatal toxicdy study ((Hellwig & Hildebrand, 1987(b)), the
peristance of the changes to vertebral bodies daas&l00 mg/kg bw/d was investigated. The
insuficient cartilaginification of the 3rib was reversible 7 and 21 day p.p. while dumleiedped

or bipartite ossification centers of vertebral sdiand missing or uncomplete ossification of
sternebre were still present at day 7 and 21 pogveiter, it should be noted that at 400 mg/kg bw/d
in this study, the dams had very marked reductidmody weigh gain from days 6 to 8 (-64%) and
marked reduction in body weight gain during treaitraays 6 to 15 (-18%).

In the in vitro whole embryo culture study in ratp indication of embryotoxic effects by
cycloxydim or by the main metabolite TSO were obsdr The effects observed in rat foetuses in
other studies were therefore contributed to betdmsequence of maternal toxicity.

In the prenatal rabbit toxicity study (Merkle & Hébrand, 1985 and Hellwig, 1986 (amendment)),
no effects on rabbit foetuses were observed bel@atemal toxicity (at 100 mg/kg bw/d). The
maternal toxicity at 200 mg/kg bw/d was observedeakiced mean daily food intake (-20% from
days 12 to 16), statistically significant ly redddeody weight gain from days 11 to 14 and from
days 21 to 23. The effects on foetuses at 200 migikg were either without any dose response r
within historical control data. No teratogenic etfewere observed.
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4.11.5 Comparison with criteria

No treatment related effects on fertility or deymient were observed in studies conducted with
cycloxydim, neither in rat multigeneration studyprnin rat and rabbit developmental studies
(according to both DSD and CLP). All observed aBeon foetuses were below maternally toxic
dose, which was mainly obvious in reduced food oom#ion, reduced body weight and body
weight gain. No malformations were observed in afythe studies, but primarily delayed
ossifications contributed to the maternal toxicitly.is considered that there is no evidence of
developmental effects of cycloxydim given and that classification for reproduction for this
substance is needed.

4.11.6 Conclusions on classification and labelling

There is no evidence of effects on reproduction @exeklopment caused by cycloxydim, therefore,
no classification is proposed.

4.12  Other effects

4.12.1 Non-human information

4.12.1.1 Neurotoxicity
There were no clinical signs suggesting neurotpxitential in any species tested, therefore studies
on the potential neurotoxicity of cycloxydim weretmtarried out.

4.12.1.2 Immunotoxicity
According to the available acute, subchronic anmic studies, there was no indication of an
immunotoxic potential of cycloxydim.

4.12.1.3 Specific investigations: other studies

No other data available.

4.12.1.4 Human information

No information available from case reports, epiddagical studies, medical surveillance, reporting
schemes and national poisons centres.
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S ENVIRONMENTAL HAZARD ASSESSMENT

5.1 Degradation

Table 100: Summary of relevant information on degadation
Method Results Remarks Reference
Hydrolysis DT50 (pH 5, 24°): 8.3 d Keller (1985b)

Guideline: US EPA Subdivison
N, § 161-1, BBA Merkblatt 55

(SFO £=0.987)

DT50 (pH 7, 24°): 172 d
(SFO £=0.831)

DT50 (pH 9, 24°): 206.3 d
(SFO F=0.723)

Guideline: EPA 161-2

DT50 (pH 7, 22°): 17.6 h
DT50 (pH 9, 22°): 22.3 h

Hydrolysis DTso DTgo Hassink, J.,
EPA Subdivision N, § 161-1; PH [days] | [days] (2009)
SETAC 1995; 4 21 7.0
CD 94/37/EG;
OECD 111 5 12.2 40.5

7 264 875

9 958 >1000
Photolysis DT50 (pH 5, 22°): 5.8 h Goetz N. von

(2000a)

Screening tests

No data submitted, substance
considered not readily
biodegradable.

Water/Sediment Study

Guideline: BBA IV 5-1, EPA
162-4, SETAC Europe Part 8.
and

Recommendations of the Repor
of the FOCUS Working Group
on Surface Water Scenarios

Whole system:
DT50 (System A: pH 8.8, 20°):
30.6d
DT50 (System B: pH 7, 20°):
t 14.1d

DT50 (both systems, geomean
20.8d

Calculation of DT50
values: Cyclocydim
showed a biphasic
degradation
behaviour, therefore
the observations of

‘the study (Ebert

2000) were also
fitted with the
Hockey-stick model
(Jene 2006)

Ebert D. (2000)
Jene B. (2006)

Field Studies

No data submitted.

5.1.1 Stability

Hydrolysis

Reference: Keller E. (1985b): Hydrolysis of‘C-BAS 517 H at pH 3, 5, 7 and 9.

Report No: 1985/0446.

Guideline: US EPA Subdivison N, 8 161-1, BBA Merkibl55
GLP: No, studies were conducted prior to the imgetation of GLP

Test item:
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Cyclohexene-4(6¢[C] labelled cycloxydim (BAS 517 H)
Batch: not stated
Radiochemical purity> 98 %(by radio TLC and radio HPLC)

Material and methods:

The rate of hydrolysis of cycloxydim (test concatittn ~ 10 mg/L) was investigated in sterile
agueous buffer solutions at four pH levels (pH,37 &nd 9) at 24 + 2°C. In addition, the

formation of possible hydrolysis products was irtigeded.

Following buffer solutions were used: 0.1 M potassinydrogenphthalate and 0.1 M HCI (pH 3),
0.1 M potassiumhydrogenphthalate and 0.1 M NaOH%pH.1 M KHPO, and 0.1 N NaOH (pH

7) and 0.1 M boric acid in 0.1 M KCl and 0.1 N Na@#H 9).

The incubation period was 32, 14 and 6 days at pHd79, pH 5 and pH 3, respectively. All test
samples were maintained in the dark under constaribg or shaking.

During the incubation time repeatedly test samplee taken and analysed by LSC (determination
of total radioactivity). Further on cycloxydim ahgidrolysis products were separated and identified
by TLC, HPLC and MS. The radioactivity of each cauapd were determined and the
concentrations were calculated.

Findings:
Recovery rates ranged from 101.5 — 109.4 % at 4.3, — 108.1 % at pH 5, 100.5 — 107.3 % at
pH 7 and 100.1 — 107.8 % at pH 9. Sterile cond#timere maintained during the incubation.

Table 101: Hydrolysis of cycloxydim and its degradton products at pH 7

Sample Cycloxydim BH 517-T2SO BH 517-TSO BH 517-T1S| BH517-T2S
mg/kg % mg/kg % mg/kg % mg/kg % mg/kg %
TRR TRR TRR TRR TRR
0 7.97 78.5 - - 1.34 13.2 0.64 6.3 - -

4 days 8.32 77.3 - - 1.32 12.2 0.49 4.5 0.34 312

7 days 7.8 73.1 0.02 0.2 1.49 14 0.53 5 0.53 5

14 days 7.45 71 - - 1.42 13.5 0.62 5.9 0.72 6.9

21 days 7.8 72 - - 1.43 13.2 0.37 3.4 0.93 86

28 days 7.41 70.7 - - 1.4 13.4 0.5 4.8 0.p 8l6

32 days 7.09 67.2 - - 1.65 15.6 0.53 5 0.91 8.6

TRR - Total radioactive residues

Assuming a pseudo first order reaction kinetic hedfs for cycloxydim were calculated by linear
regression. Results are summarised in table B.8-5.1

Table 102: Calculated DT50 values of cycloxydim, asming a pseudo first order reaction
kinetic

pH DTspin days correlation coefficient
3 11 0.988
5 6.7 0.987
7 104 0.734
9 102 0.651

The DTsp values were calculated with log-transformed dakeerefore, the RMS recalculated the
DTso values with untransformed data according SFO kiseThe results are summarized in the
table B.8.4.1.1.-6:
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Table 103: Recalculated DT50 values of cycloxydimassuming SFO kinetics (ModelMaker
v4)

pH DTs in days P

3 1.7 0.989
5 8.3 0.971
7 172.3 0.831
9 206.3* 0.723

* value of day 4 was excluded as outlier

Conclusion:

Cycloxydim was hydrolytically instable under acidienditions (pH 3 and 5) with B values of

1.7 and 8.3 days. Under neutral and alkaline camwit(pH 7 and 9) cycloxydim was rather stable
with half lives of 172.3 days (pH 7) and 206.3 dégyd 9). The major hydrolysis degradation
products under acid conditions (pH 3, 5) were BH-350 (at the test initiation) and BH 517-T2S
(at the end of incubation). The predominant meig8IH 517-T2S was the result of a Beckman

rearrangement. At neutral and more alkaline comtiBH 517-TSO was mainly found due to
oxidation of the active substance. BH 517-TSO aHdbBR7-T2S are considered as hydrolytical
stable under test conditions.

Reference: Aqueous hydrolysis of BAS 517 H
Author(s), year: Hassink, J., 2009
Report/Doc. number: 2008/1090871
Guideline(s): EPA Subdivision N, § 161-1;
SETAC 1995;
CD 94/37/EG;
OECD 111
GLP: Yes
Deviations: No
Validity: Fully valid

MATERIAL AND METHODS:

Test compound:
Reference
compounds:
Test conditions:

Buffer solutions:

Analytical methods:

Kinetic analysis:

[Cyclohexene-4(BE]-Cycloxydim (BAS 517 H), batch no. 529-5301,
4.97 MBg/mg, radiochem. purity > 95 %
Cycloxydim (unlabelled), BH 517-T2S, BH 517-T2SO

0.35 mg/L of test compound inikdyuffer solutions at 25 °C for 30 days
in the dark
pH 4 (Citrate-HCI)
pH 5 (Citrate - NaOH)
pH 7 (Phosphate)
pH 9 (Boric acid/KCl — NaOH)
All Titrisol, Merck (diluted 1:9 with bidest. water
LSC, HPLC-RAD, HPLC-MS (ESI)
Simple first order (SFO) for tharent, KinGUI 1.1
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FINDINGS:

Recovery rates ranged from 100 — 110.2 % at pt94,9101.7 % at pH 5, 94.5 - 100.5 % at pH 7
and 100.0 — 101.4 % at pH 9. Sterile conditionsaweaintained during the incubation.

Table 104: Distribution of radioactivity [% of AR] following hydrolysis of cycloxydim in

sterile buffered water at pH 4 (25 °C).

DAT BH 517 H BH 517 H BH 517 H BH 517- BH 517- Sum of Total
(Z-isomer) (E-isomer) (Sum) T2S TSO others
0 6.1 81.0 87.1 10.4 25 nd 100.0
1 7.9 63.0 70.9 28.1 2.0 nd 101.0
2 4.1 41.2 45.3 47.0 2.6 5.8 100.7
3 3.9 35.7 39.6 59.5 1.3 nd 100.4
8 1.2 9.8 11.0 87.3 0.3 25 101.0
15° - - - - - -
30 nd nd nd 99.7 1.7 8.8 110.2

nd denotes not detected

# Individual peaks < 3 % of AR

® Recovery > 180 % of AR indicate application mistake, sample not considered

Table 105: Distribution of radioactivity [% of AR] following hydrolysis of cycloxydim in
sterile buffered water at pH 5 (25 °C).

DAT BH 517 H BH 517 H BH 517 H BH 517- BH 517- Sum of Total
(Z-isomer) (E-isomer) (Sum) T2S TSO others
0 31 94.6 97.7 nd 2.3 nd 100.0
1 8.2 77.3 85.5 13.3 1.0 nd 99.8
2 7.7 73.2 80.9 17.9 0.9 nd 99.7
3 6.1 66.1 72.2 26.8 0.8 nd 99.8
8 6.0 50.1 56.1 44.5 0.8 nd 101.4
15 6.0 36.2 42.2 56.4 1.1 2.1 101.7
30 nd 19.4 19.4 78.1 1.3 25 101.3

nd denotes not detected

Table 106: Distribution of radioactivity [% of AR] following hydrolysis of cycloxydim in
sterile buffered water at pH 7 (25 °C).

e BH 517 H BH 517 H BH 517 H BH 517- BH 517- Sum of Total
(Z-isomer) (E-isomer) (Sum) T2S TSO others
0 4.3 93.7 98.0 nd 21 nd 100.0
1 4.1 94.4 98.5 0.9 11 nd 100.4
2 4.6 93.4 98.0 1.2 1.3 nd 100.4
3 4.9 86.8 91.7 1.3 14 nd 94.5
8 4.6 90.9 95.5 3.3 1.4 nd 100.2
15 5.6 89.0 94.6 3.5 1.8 nd 100.0
30 4.9 85.7 90.6 7.1 2.8 nd 100.5

nd denotes not detected

Table 107: Distribution of radioactivity [% of AR] following hydrolysis of cycloxydim in
sterile buffered water at pH 9 (25 °C).

DAT BH 517 H BH 517 H BH 517 H BH 517- BH 517- Sum of Total
(Z-isomer) (E-isomer) (Sum) T2S TSO others

0 4.2 89.9 94.1 nd 5.9 nd 100.0

1 3.7 96.5 100.2 nd 13 nd 101.4

2 3.9 95.5 99.4 nd 14 nd 100.8
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DAT BI—_| 517 H BI—_| 517 H BH 517 H BH 517- BH 517- Sum of Total
(Z-isomer) (E-isomer) (Sum) T2S TSO others

3 4.2 95.0 99.2 nd 2.1 nd 101.3

8 5.1 93.2 98.3 nd 2.2 nd 100.5

15 4.2 92.2 96.4 11 2.9 nd 100.5

30 3.7 92.4 96.1 0.7 3.6 nd 100.3

nd denotes not detected

Table 108: Hydrolysis half-life [days] of cycloxydin in sterile buffered aqueous solutions (25

°C).
-2
pH DTso [days] DT oo [days] Co [% Of AR] Chi [o/(j]rror Kinetics
4 2.1 7.0 98.6 5.6 SFO
5 12.2 40.5 93.3 4.2 SFO
7 264 875 97.7 1.8 SFO
9 958 >1000 98.3 1.6 SFO
CONCLUSION:

Cycloxydim is most labile under acidic conditiom¥T60 at pH 4 = 2 days, DT50 at pH 5 =12
days) and rather stable at neutral and alkalinéitons. The predominant hydrolysis product at pH
4 and 5 was BH 517-T2S, the result of a Beckmarrargement of the parent compound. No other
metabolite occurred above 5 % of AR. The metab@e517-TSO was detected with maximum
5.9 % of AR in the pH 9 sample of 0 DAT but shonfat be considered a hydrolytic product but
rather as an unspecific oxidation product. No sigant formation of the Z-isomer of either the test
item or any metabolite during the study was obskrve

COMMENTS (RMS):

* The results of this study are in close agreemettt fividings from the earlier aqueous
hydrolysis study from Keller (1985b). However, ietearlier study BH 517-TSO was found
above 10 % of AR at O DAT samples whereas it redhchax. 5.9 % at 0 DAT samples in
the new study.

Photolysis:

Reference: Goetz N. von (2000a): Aqueous photolysis Cycloxydim (BAS 517 H).
Report No: 2000/1000143.

Guideline: EPA 161-2

GLP: Yes

Test item:

[Cyclohexene-4(6)-14 C] cycloxydim (BAS 517 H), Bat529-2102 and 529-2201, Radiochemical
purity: 92.6 % (pH 7)

Material and methods:

The photodegradation of cycloxydim in aqueous $whst was studied, because the molar
absorption coefficients of cycloxydim at wavelengtt290 nm were > 10 L mdlcm-1 (Sarafin
1991 b).

The initial test concentration was 0.4 — 0.5 mgilsierile buffer solutions at pH 5 (citrate-sodium
hydroxide buffer), pH 7 (phosphate buffer) and pH(If®ric acid/potassium chloride/sodium
hydroxide buffer). Test solutions were continuousigdiated with light of about 3 mW/cm?3 and
wavelength > 290 nm (simulating a clear summer dadya xenon burner in a SUNTEST CPS
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apparatus. The temperature was maintained at ZZ+Test vessels with chemical actionometer
solution for the determination of the quantum yielere incubated under the same conditions like
the irradiated test samples. In order to colledate degradation products a closed flow-through
system with suitable absorption traps were usedk @antrol samples were stored in a climatic

chamber at 22 + 1°C (without traps for volatile gmunds). The incubation period was 15 days. At
appropriate time intervals irradiated samples, damtrol samples and the content of volatile traps
were taken and analysed by LSC (quantification)CTand HPLC (analysis of photoproducts).

Additionally major peaks were characterised by N&erility of buffer samples were checked by

plate count technique for each sampling date.

Findings:

All test samples were sterile during the coursthefstudy.

Total recovery rates of irradiated samples rangewch 99.1 — 107.0 % at pH 5, 87.7 — 100 % at pH
7 and 92.2 — 106.4 % at pH 9.

The maximal amounts of volatiles, whereas the @divity was found only in NaOH-traps, were
5.3 % (pH 5), 0.2 % (pH 7) and 0.7 %(pH 9) afterddys.

Table 109: DT50 and DT90 values for cycloxydim anids metabolites during aqueous
photolysis at the different pH’s and under continuas irradiation

pH 5 (r>=0.919) pH 7 (f= 0.973) pH 9 (f= 0.977)
DTSO [h] DT 90 [h] DTSO [h] DT90 [h] DT 50 [h] DTQO [h]

Cycloxydim 5.8 194 17.6 58.5 22.3 73.9
BH 517-TSO 32.2 106.9 33 109.5 55.6 184.7
BH 517-T1S 4.9 16.4 - - 58.2 193.3
BH 517-T2S 6.0 19.8 - - 24.6 81.8
BH 517-T1SO 20273 671.9" n.c.” n.c.” 1202.8** 3995.6*
BH 517-T2S0O 94.5 314.0 50.5 167.7 - -
EgSSéY 93.0 309.1 n.cd n.c n.c.? n.c.”

* values given although they exceeded twice thdystluration

ok values seems to be not valid

# considered as stable

n.c.: not calculated due to lack of data

Conclusions:

Under test conditions in sterile aqueous buffeutsmhs cycloxydim was rapidly photolytically
degraded in all tested buffer solutions withspValues of 5.8 h, 17.6 h and 22.3 h at pH 5, pH 7,
and pH 9, respectively. The main product was BH5130 with > 60 % in all test solutions.

5.1.2 Biodegradation
5.1.2.1Biodegradation estimation

5.1.2.2Screening tests

No data submitted.
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5.1.2.3Simulation tests

Reference: Ebert D. (2000): Degradation of BAS 51H (Cycloxydim) in water/sediment-
systems under aerobic conditions.

Report No. 2000/1000138

Guideline: BBA IV 5-1, EPA 162-4, SETAC Europe Paui2

GLP: Yes

Test item:

Cyclohexene-4(6}4C] labelled cycloxydim (BAS 517 H), Batch: 529-2](Radiochemical purity:
>98 %

Material and methods:

The aerobic aquatic metabolism and degradationysfoiexene-4(6)-14 [C] labelled cycloxydim
was studied in two different water/sediment systefine water/sediment systems were treated with
72 ug test substance (corresponding to 0.5 mg/t)tast samples were incubated at@@nder
aerobic conditions in darkness for up to 100 days.

The sediment with associated water was sampledaasites in natural environment:

System A: ,Kellmetschweiher, pond in the area keattergheide, west of Schifferstadt, DE
System B: ,Berghauser Altrhein®, pond like side asfithe river Rhine, south of Speyer, DE

The characterisations of both systems are givéahie below:
Table 110: Physical and chemical properties of thivo test systems:

System A: System B:
"Kellmetschweiher” "Berghéauser Altrhein”
water phase:
Temperature* 9.7°C 8 °C
pH* 8.75 8.55
0O2-concentration * 10 mg/l (87 %) 5 mg/l (50 %)
total hardness 0.93 mmol/L 1.18 mmol/L
. beginning: 2 mg/L 2 mg/L
total nitrogen end: 29 mg/L 2 mg/L
beginning: <3 mg/L <3 mg/L
total phosphorous gend: ° <3 mg/L <3 mg%L I
. beginning: 10.6 mg/L 8.6 mg/L
total organic carbon gend: 9 73 mg%L 88 mg/L
sediment phase:
pH 7.7 7.4
Corg 04 % 43 %
total nitrogen beginning: 0.03 % 0.38 %
end: 0.02 % 0.38 %
beginning: 0.006 % 0.10 %
total phosphorus end: 0.005 % 0.11 %
redox potential* -145 mV -267 mV
CEC 6 meq Ba/100 g 25 meq Ba/100 g
ATP beginning: 219 ng/kg 1236 pg/kg
end: 118 pg/kg 1043 pg/kg
Bacteria beginning: 3.8 x 106 cful/g 3.3 x 107 cfulg
end: 2.3 x 106 cfulg 4.7 x 107 cfulg
. beginning: 0 2.3 x 105 cfu/
Actionomycetes o 8.4 x 103 cfulg 1.8x 104 cfu/%
Fungi beginning: 7.2 x 103 cfulg 2.3 x 105 cfulg
end: 4.5 x 103 cfulg 1.6 x 105 cfu/g
texture / particle size sand: loam:
distribution (USDA) sand [ %]: 93 % 12 %

133



CLH REPORT FOR [CYCLOXYDIM]

System A: System B:
"Kellmetschweiher” "Berghé&user Altrhein”
silt [ %]: 1% 42 %
clay [ %]: 6 % 16 %

* determined at sampling

Two days after collection of the water/sedimenttesys the sediments were washed through a
2 mm sieve and the water was filtered through anth2sieve. Per test sample 205 g (system A) or
145 g (system B) wet sediment and 290 mL water added to glass incubation flasks. This
corresponded to a sediment layer of 2.0 — 2.5 aineawvater layer of ca. 6 cm, with a total volume
of 400 mL. All flasks were attached to the incubatsystem and were ventilated with moistened
air. Each flask was connected with a series ofetliraps (1x ethylene glycol, 2x 2M potassium
hydroxide solution). The test units were acclimedigo test conditions and were allowed to
equilibrate for 21 days. The pH, the O2 conteng¢ tbdox potential and the temperature were
monitored during the acclimatisation period andath sampling point.

Duplicate samples (flasks and associated trapisn&)twere taken after 0, 0.25, 1, 2, 7, 14, 31, 60
and 100 days of incubation. Additionally one testsel treated with a high application rate (~0.75
mg/L), the sterile assays and the control sampiestéd with unlabeled test substance) were
sampled after 81, 101 and 106 days, respectively.

Water and sediment phase were separated by deoantatd the sediment was transferred to
centrifuge tubes for extraction. The radioactivitgntent was analysed by TLC and HPLC.
Additionally selected samples were analysed by HRIEto verify the identity of test substance
and metabolites.

Volatile trap solutions were removed for analydi®ach sampling time and the radioactivity was
determined by LSC. Due to low radioactivity in ttraps during the study only in the 100 days
sample the radioactivity in potassium hydroxidgsravas confirmed as CO2 by acidifying (HCI)
and expelling of the CO2 with nitrogen.

Non extractable residues (NER fraction) in the it at the last two sampling dates (60 d and
100 d) were further characterised by fractionatbsediment organic matter into humic- and fulvic
acids and humin fraction.

Findings:

Table 111: Recovery of radioactivity in % AR andtdbution of metabolites after application of
cycloxydim to water/sediment system and incubasibB0°C - System A “Kellmetschweiher”
(mean values)

Incubation time in hours (h) / days (d)
oh | 6h | 1d| 2d| 7d| 144 3141 gog 100 | 10id
d (steril)
Water
as 90.9 87.5 85.6 83 73.9 68.8 55 59 35.8
BH 517-TSO* 6.4 7.7 8.6 9.6 13 11.4 21 66)5 62.1 40
BH 517-T1S 3.3 2.5 1.7 1.7 - - - - - -
BH 517-T1SO - - - - - - - 1.6 1.6 2.2
Total water 120' 97.7 95.9 94.4 89.3 83.6 78.4 771 717 79.7
Sediment
as - - - 5.6 7.8 9.2 6.1 2.1 - 7.6
BH 517-TSO* - - - 0.7 1.7 0.5 1.3 9.7 10.4 11.4
BH 517-T1S - - - - 0.4 2.2 1.6 1.5 0.7 1.2
BH 517-T1SO - - - - - 0.4 0.4 2.5 2.4 1.2
Total extractable na na na 5.3 9.8 13\5 15.9 16.95.5 1 20.7
0.3* 2.3* 4.8*
Non-extractable . N N 11 13 2.2 3.4 4.8 6.1 2.6
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Incubation time in hours (h) / days (d)

oh | 6h | 1d| 2d| 7d| 14d 314 eog 190 | 10id
d (steril)
Total sediment 0.3 2.3 4.8 6.4 111 15/7 19. 21.721.6 23.3
Whole system
as 90.9 87.5 85.6 88.4 81.7 78.0 61 8 - 43 4
BH 517-TSO* 6.4 7.7 8.6 10.3 14.7 11.9 22 76.2 57% 514
BH 517-T1S 3.3 2.5 1.7 1.7 0.4 2.2 1.6 1.6 ol7 -
BH 517-T1SO - - - - - 0.4 0.4 41 4.0 3.4
Totalwaterand | 100. | o7 | g55| 100 | 995 | 972 | 951 930 877 101
sed. extracts 6 8
CO2 - 0.0 0.0 0.0 0.3 0.6 2.1 2.9 4.8 ns
100. 100. 100. 100. 100. 101.
Total balance 9 0 6 7 7 99.9 99.9 8 98.1 103.1

*

*%

na:

sum of 2 peaks (isomers) identified as BH 517-Tt8HPLC/MS
No extraction of the sediment was performed anty the total radioactivity of the total fractiovas determined.

not analyzed (no extraction, since all ofrdioactivity is still in the water phase)
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Table 112: Recovery of radioactivity in % AR and dstribution of metabolites after
application of cycloxydim to water/sediment systenand incubation at 20°C - System B
“Berghauser Altrhein” (mean values)

Incubation time in hours (h) / days (d)
oh | 6nh | 1d| 2d| 7d| 14d| 31d e0d 100 2019
(steril)
Water
as 89.8 84.9 80.8 72.6 57.6 38.9 1.0 1 24.3
BH 517-TSO* 7.6 8.8 12.3 15.7 21.1 27.p 52{1 449 1.13 24.0
BH 517-T1S 3.3 2.3 - - - - - - - -
BH 517-T1SO - - - - 1.5 0.7 - - - -
Total water 100.7 95.7 93.1 88.2 81.4 68/6 60.4 052. 39.0 53.0
Sediment
as - - 5.1 7.6 9.9 13.1] 7.3 6.5 4% 11.4
BH 517-TSO* - - - - 2.1 3.5 11.6 9.1 6.6 12.4
BH 517-T1S - - 1.7 2.7 2.1 4.8 5.6 8.1 10{8 8.8
BH 517-T1SO - - - - 0.7 1.4 4.9 5.4 5.6 5.0
Total extractable na na 6.8 10.p 1710 247 30.1 53D.34.6 40.5
Non-extractable 0.4**|  4.0* 1.0 1.8 2.1 4.0 6.1 9.9 13.9 6.6
Total sediment 0.4 4.0 7.8 12.1 19.0 28|16 36.1 40.448.5 47.1
Whole system
as 89.8 84.9 85.9 80.2 67.5 52,0 8.3 6|5 45 35.7
BH 517-TSO* 7.6 8.8 12.3 15.7 23.2 30.[7 63|7 54.0 7.73 36.4
BH 517-T1S 3.3 2.3 1.7 2.7 2.1 4.8 5.6 8.L 10.8 8.8
BH 517-T1SO - - - - 2.2 2.1 4.9 5.4 5.6 5.0
Towlwaterand | ;07| g5 | g999| os4| 984 932 908 839 748 96.4
sed. extracts
CO2 ns 0 0 0.1 0.3 1.4 2.9 5.2 7. ns
Total balance 101.1 99.9 1009 100.4 100.5 98.9 599.97.8 95.1 100

* sum of 2 peaks (isomers) identified as BH 517-TISGHPLC/MS
**No extraction of the sediment was performed antl/¢he total radioactivity of the total fractioraw determined.
na not analyzed (no extraction, since all ofrdm@ioactivity is still in the water phase)

Calculation of half-lives:

DT50 and DT90 were calculated for cycloxydim argnitetabolites BH 517-TSO and BH 517-T1S
assuming SFO kinetics by using the computer prodéodelMaker, version 3.0.4. The kinetic
modelling was based on the single data pointseftmlysed replicates at each sampling point for
both systems. The fate of cycloxydim and its meitdmwas described in a multi-compartment
model for each system. The determination of haédiis based on rate constants (k) determined in
these models.

The coefficients of determination of the two modelsre r2 = 0.96 (“Kellmetschweiher”) and
r2 = 0.98 (Berghauser Altrhein).

Results of calculated degradation times are sunsexhin table:
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Table 113: Degradation times (DT50 and DT90) for ayloxydim and its metabolites in
water/sediment system — ModelMaker vers. 3.0.4.

DT50 (days) DT90 (days) 2y
test system substance water sed water sed Complete
model
system A cycloxydim 28 10.5 93.0 35.0 0.96
“Kellmetschweiher” BH 517-TSO n.c.* - n.c.* - 0.96
system B cycloxydim 10.5 18.1 35.0 60.1 0.98
“Berghauser Altrhein” BH 517-TSO 115.2 - 382.8 - 0.98
BH 517-T1S - n.c.** - n.c.** 0.98

n.c. not calculated
* calculation not possible (the related rate camisteas 0) -> considered as stable
**calculation not possible (the standard deviatidrihe related rate constant was too high) -> aered as stable

Conclusions:

In both systems cycloxydim was oxidized to the mametabolite BH 517-TSO reaching a
maximum of 66.5 % AR in water phase (system A)rabte days and 52.1 % AR in system B after
31 days. Two other metabolites, BH 517-T1S and BRA-51S0O, were identified in both systems.
In water phase both metabolites occurred in srmatiunts (< 3.5 % AR). BH 517-T1S occurred in
sediment in system B “Bergh&auser Altrhein” with nmaal amounts of 10.8 % at the end of the
study. All other metabolites detected in the chrtmgeams did not appeared > 10 % AR.

The mineralization to CO2 was low with maximal amtsu of 4.8% at day 100 in
“Kellmetschweiher” system and 13.9 % at day 10@Barghauser Altrhein” system. The formation
of non-extractable radioactivity in NER-fraction svaoted with max. 6.1 % in ,Kellmetschweiher*
system and with max. 13.9 % in “Berghauser Altrhaiystem, both maxima were found at the end
of the study.

Reference: Jene, B. (2006): Predicted environmentabncentrations of BAS 517 H -
Cycloxydim and metabolites in surface water and séghent on a European level according to
FOCUS

BASF AG, Agrarzentrum Limburgerhof, Limburgerhofefany Fed.Rep.; unpublished, BASF
RegDoc# 2006/1037685

Guideline: According to guidance given in “FOCUS9Y): Surface Water Models and EU
Registration of Plant Protection Product. Europ@ammission Document 6476/V1/96.” and
“FOCUS surface water scenarios in the EU evalugirmeess under 91/414/EEC”. Report of the
FOCUS Working Group on Surface Water Scenariospg@ument Reference
SANCO/4802/2001-rev.2. 245 pp.

GLP: No (modelling study)

Material and methods

For assessing risk to aquatic organisms predigtetiamental concentrations in surface water
(PEGsw) and sediment (PEfgp) were calculated for cycloxydim and its metabaliBH 517-TSO,

BH 517-TSO2, BH 517-T1S, BH 517-T1SO, BH 517-T28| ®BL7-T2S0, BH 517-T2S02 and BH
517-TGSO, when applied to sugar beets or winteseed rape. For modeling purposes the entry
routes via spray drift, run-off and drainage wesasidered. The calculations were conducted
according to the tiered approach as proposed by\F®O€or these calculations the model STEPS1-
2 in FOCUS v1.1 was used.
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Cycloxydim

The total DB of the parent compound cycloxydim in the waterifseet system was calculated in
consideration of the recommendations of the FOCid8tic report. ModelMaker (v3.04)
calculations were conducted based on the dateeaegidues of cycloxydim (sum of E and Z-
isomer) in the two water/sediment systems “Kellmletgeiher” and “Berghauser Altrhein”. In a
first step, the estimated data were fitted with Sdt@tic. However, the “Kellmetschweiher” system
showed a biphasic degradation behaviour (sloweradiagion in the first phase and faster
degradation in the second). Therefore, the obsenatvere also fitted with the Hockey-stick
model. Comparing the results (visual and statasgessment) of both used kinetic models the
Hockey-stick kinetic model fitted the observati@ignificantly better than the SFO kinetic. The
DTso values derived from “Kellmetschweiher” system smenmarized in the tables below:

Table 114: Estimated parameters (SFO and HS k#)aticthe “Kellmetschweiher” system

SFO
Standard Deviation type-l error rate
1 0.0225
k [d7] (DTso = 30.8 d) 0.0032 <0.001
MO [% AR] 92.8 3.39 not applicable
HS
Standard Deviation type-I error rate
1 0.0097
k1 [d7] (DTso= 71.5 d) 0.0024 0.001
1 0.0704
k2 [d7] (DTso= 9.9 d) 0.0103 <0.001
MO [% AR] 88.69 1.24 not applicable
tb [d] 29.8 1.23 not applicable

Table 115: DT50 and statistical results of the “Kémetschweiher” system

SFO kinetics Hockey stick kinetics
DTso [d] 30.8 35.6*
Error level CHf - test [%)] 11.2 1.9
R?[-] 0.92 0.99

*DTso > th: DTso = th+[In(2)-k1*tb]/k2

Hence, the result of the Hockey-stick kinetic wassidered for the risk assessment. As
recommended in the FOCOS kinetic report the htdfftiom the slow phase (71.5 d) was
considered.

For the “Berghauser Altrhein” system no biphasigrdeation behaviour of cycloxydim could be
observed. The SFO kinetic model showed an acceptilf all data points. The results are
summarized in the tables below:

Table 116: Estimated parameters (SFO kinetic) ®fBerghauser Altrhein” system

SFO

Standard Deviation type-I error rate
1 0.0484 d-1
k [d7] (DTs = 14.3 d) 0.0044 <0.001
MO [% AR] 88.4 2.1323 not applicable
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Table 117: DT and statistical results of the “Berghauser Altnfieiystem

SFO kinetics
DTeo[d] 14.3
Error level CHhi - test [%] 7.5
R%[] 0.98

Hence, for “Berghduser Altrhein” system the SFQ-htd of 14.3 d was considered.
The geometric mean RJvalue of both systems of 20.8 days was used f@sREalculation.

Table 118: Re-evaluated Deggh values [days] for cycloxydim in the entire systenfRMS
assessment).

System DegTso [days] | DegT oo [days] Kinetics Chi 2 error [%] Visual fit
System A “Kellmetschweiher” 30.6 102 SFO 11.2 Acceptable
System B “Berghauser Altrhein” 14.1 46.7 SFO 7.5 Good
Geometric mean 20.8 68.9

The geometric mean Degplof 20.8 days for cycloxydim in the entire watediseent system is
considered most appropriate for the surface wakrssessment.

5.1.3 Summary and discussion of degradation

Aquatic hydrolysis

Cycloxydim was hydrolytically instable under acidienditions (DT50 at pH 3 and 4 = 2 days,
DT50 at pH 5 = 8 and 12 days) and rather stabheuatral and alkaline conditions (DT50 at pH 7 =
172 and 264 days, DT50 at pH 9 = 206 and 958 daysw)o hydrolysis studies. The predominant
hydrolysis product under acid conditions (pH 3nd &) was BH 517-T2S (max. 99.7 %), the result
of a Beckman rearrangement of the parent compolimel metabolite BH 517-TSO was detected
with maximum 19.3 % of AR in the pH 9 sample ofRAT but should not be considered a
hydrolytic product but rather as an unspecific atioh product. The metabolite T2SO which is a
result of a Beckman rearrangement of the metabb$® reached a maximum of 9.6 % under
acidic conditions. BH 517-TSO and BH 517-T2S anesidered as hydrolytically stable under test
conditions.

Aquatic photolysis

Under test conditions in sterile aqueous buffentsamhs cycloxydim was rapidly photolytically
degraded in all tested buffer solutions withspWalues of 5.8 hrs, 17.6 hrs and 22.3 hrs at pptb,
7 and pH 9, respectively. The main product was BA-51SO with > 60 % of AR in all test
solutions. The calculated [gJof 8.4 days at pH 5 has to be dealt carefulljhaddst sampling

point is very questionable. In both other solutiguid 7 and pH 9) the metabolite BH 517-T1SO is
considered stable. Furthermore BH 517-TGSO, BHBA30O, BH 517-TSO and BH 517-T2S
were found in amounts > 10 % of AR. BH 517-TGSO v¥eaimed rather at the last sampling points
and in the solutions pH 7 and pH 9 the conceninatsiill increased. Therefore BH 517-TGSO is
considered as stable. All the other metaboliteewapidly photolytically/hydrolytically degraded
with calculated D¥p values in the range of 0.25 days to 3.9 days.

Biological degradation
No study was submitted for screening tests.
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Water/sediment studies

In two water/sediment systems cycloxydim was degplad the main metabolite BH 517-TSO. A
second major metabolite, BH 517-T1S, was identiiresediment in system B “Bergh&user
Altrhein” with maximal amount of 10.8 % of AR atelend of the study. The minor metabolite BH
517-T1SO was detected in both systems with maxiraomaunts of 5.6 % of AR in the total system
of system B “Berghauser Altrhein”.

No total half-lives were estimated in this study twere calculated in the course of the PECsurface
water calculation. Following resubmission, Degdf cycloxydim in the entire system was
recalculated by the RMS. For both systems degrad&tlf-lives following SFO kinetics were
calculated. The visual fit for “Kellmetschweiher/stem was acceptable and it was good for
“Berghauser Altrhein” system, the Clairror for both systems was below 15 %. For the
“Kellmetschweiher” system a SFO DT50 of 30.6 dagswalculated and for the “Berghauser
Altrhein” system a SFO DT50 of 14.1 days was caltad. The geometric mean Deg®f 20.8

days for cycloxydim in the entire water/sedimergtsyn is considered most appropriate for the
surface water risk assessment.

The mineralization to COwas low with maximal amounts of 4.8 % at day 190 i
“Kellmetschweiher” system and 13.9 % at day 10Bierghéuser Altrhein” system. The formation
of non-extractable radioactivity was noted with méx. % in ,Kellmetschweiher” system and with
max. 13.9 % in “Berghauser Altrhein“ system, botiixima were found at the end of the study.

Photolysis: Proposed degradation pathway of cycloxy dim in sterile aqueous solutions
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Proposed route of degradation of Cycloxydim (BAS 51 7 H) in water/sediment systems
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Table 119: Summary on DFEoand DTy [days] for the degradation of cycloxydim (BH 517)n
laboratory hydrolysis (SFO), photolysis (SFO) and ater/sediment studies (SFO).

Hydrolysis Photolysis Water/sediment
DT50[d] | DT90 [d] D[I]]SO DT90 [h] DT50 DT90
pH 3 2 - Water 28/10.5 93/35
pH 4 2 7.0 Sediment 10.5/18.1 35/60
pH 5 8/12 40.5 pH5 5.8 19.4 Entire system 30.6/14. 1 102/46.7
pH 7 172/264 875 pH 7 17.6 58.5 Geo.mean
pH 9 206/958 >1000 pH 9 22.3 73.9 entire system 20. 8 68.9

Table 120: Summary on maximum occurrence [% of ARDf cycloxydim and metabolites of
cycloxydim in hydrolysis, photolysis and water/sedanent studies (data stated in brackets give
day and pH of maximum occurrence)

Compartment |Cycloxydim T1S T2S TSO T1SO TGSO T2SO
Hydrolysis 99.7 19.3
(30d,pH4) | (21d,pH9)
Photolysis 27.9 124 53.1 68.8 26.4 18.3
(1d, pH9) (6 h, pH 5) (1d, pH7) (6d,pH5) | (9d,pH5) | (1d,pH5)

Water 91 (0 d)/ <5 67 (60 d)/ <5

90 (0 d) 52 (31d)
Sediment 9 (14 d)/ <5/ 10 (100 d)/ <6

13 (14 d) 10.8 (100 d) 12 (31 d)
Entire system 91 (0d) <5/ 76 (60 d)/ <5/

90 (0 d) 11 (100 d) 64 (31 d) <6
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Summary: Degradation (evidence of rapid degradation)

Data element: Degradation

Test guideline / design | GLP |Reliability
(y/n)
Biotic degradation (% degradation in 28 davs (or, if
absent, half- life in water (d)):
Water/sediment systersifnulation tesf) Water/Sediment Study
Whole ystem Guideline: BBA IV 5-1,
. oy EPA 162-4, SETAC
DT50 (System A: pH 8.8, 20°): 30.6d Europe Part 8. y
DT50 (System B: pH 7, 20°): 14.1d
DT50 (both systems, geomean): 20.8d
Abiotic degradation
is: EPA Subdivision N, §

Hydrolysis: 1611 y y

oH DT DTgo ;

[days] [days] SETAC 1995;

4 21 7.0 CD 94/37/EG;

5 12.2 405 OECD 111

7 264 875

9 958 >1000
Photolysis
DTSO0 (pH 5, 22%): 58 h Guideline: EPA 1612 | Y y
DT50 (pH 7, 22°): 17.6 h
DT50 (pH 9, 22°): 22.3 h

Conclusion: The criteria for rapid degradation are not fulfilled because

Cycloxydim was hydrolytically rather stable at neutal and alkaline conditions (DT50 at pH 7 =
172 and 264 days, DT50 at pH 9 = 206 and 958 daysYwo hydrolysis studies.

in the photolysis study cycloxydim was rapidly phodlytically degraded but the main product
BH 517-T1SO0, detected with > 60 % of AR in both sations (pH 7 and pH 9) is considered
stable. The maximal amounts of volatiles, whereasé radioactivity was found only in NaOH-
traps, were 0.2 % (pH 7) and 0.7 %(pH 9) after 15 dys.

no data are available with regard to the ready biodgradability of cycloxydim.

in water/sediment studies the substance was degratieith a DT50 whole system
System “Kellmetschweiher” (pH 8.8) = : 30.6 d (SFQ)

System “Berghéauser Altrhein”(pH 8.5)= 14.3 d (SFO)

arithmetic geomean = 20.8 d.

The mineralization to CO2 was low with maximal amouts of 4.8 % at day 100 in
“Kellmetschweiher” system and 13.9 % at day 100 ifiBergh&auser Altrhein” system.

143



CLH REPORT FOR [CYCLOXYDIM]

5.2 Environmental distribution

Route of degradation in soil

The route of degradation of cycloxydim in soil undark aerobic conditions at 20 £ 2 °C or 22 + 2
°C was investigated in three studies. A total fssiils were investigated covering a range of pH
(5.4 — 7.5) and organic carbon (0.52 % - 3.5 %j}hinfirst two conducted metabolism studies it
was not possible to separate the peaks in eactechrsd therefore a third study was conducted to
investigate the metabolism of cycloxydim.

Theaerobic metabolism studies showed that cycloxydim wasiggitlat the sulfur atom
immediately after application to the soil. The meihant metabolite is the corresponding sulfoxide
BH 517-TSO, which occurs with a maximum of 90.4 AR by 1 day after application. BH 517-
TSO degrades to a certain extent to the oxidatiodyrt BH 517-TSO2 (max. 9.5 % of AR by 14
days). The active substance and these two met@balintain the ethoxyimino group. This
ethoxyimino group includes a C=N double bond wlerd=/Z isomerization occurs frequently and
easily. It was shown by dynamic NMR studies thatréitio of the isomers depends on the physical
state of the compound and the polarity of the sdb/dn acidic solution in polar protic solventset

E form isomerizes to the Z form until equilibriusireached after several hours. In alkaline
solution, no E/Z isomerization was observed. It waspossible to isolate the Z isomer as it seems
to be on a higher energy level. Therefore, alktestre started with the E isomer from the solid
state or in formulation. This approach seems tagpropriate as the tests mirror the environmental
conditions. For this reason all calculations wexgied out with the sum of both isomers.

Six additional metabolites were formed under aergbil conditions. All these metabolites, BH
517-T1S (max. 0.7 % of AR), BH 517-T1SO (max. 4.2PAR by 7 days), BH 517-T1SO2 (max.
2.6 after 60 days), BH 517-T2S (max. 0.3 % AR a3t@g BH 517-T2SO (max. 8.1 % of AR by 30
days) and BH 517-T2S02 (max. 9.9 % of AR by 90 ylsyeye formed in amounts < 10 % AR. The
final product of degradation was @@hich was formed in amounts up to 40 — 60 % ARhin
investigated soils. Only moderate amounts of smilrtal residues were formed; not more than 30 %
of AR was found to be non-extractable.
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Bound Residues

Proposed degradation pathway of cycloxydim in soil.

During anaerobicincubation mineralization of cycloxydim to G@as significantly reduced, the
amount of bound residues increased up to 9.7 ¥ofFour degradation products could be
identified as BH 517-TSO, BH 517-T2S, BH 517-T23@ &8H 517-T1S0, whereas BH 517-TSO
(major) was observed with a maximum of 42.4 % of @&Rday 30. All others were observed as
minor metabolites. The pathway is the same asarmaérobic studies.

In asoil photolysisstudy cycloxydim was rapidly degraded under im#eti conditions. After 8
hours incubation period only 2 % AR of cycloxydinere recovered. In the dark samples after 8
hours 15 % of AR were still present. The half-lifas stated to be < 1 hour. BH 517-TSO and BH
517-T2S0O were identified as major metabolites (BAH-3SO and BH 517-T2SO could not be
separated: maximum occurrence of peak cluster:®lo4 AR by 8 hrs, ratio approx 1:1). Minor
photolytic degradation products were BH 517-TSO2BH-T2S02 (max. 8.2 % of AR), BH 517-
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T1S (max. 1.9 % of AR) and BH 517-T2S (max. 5.3%AR). Amounts of polar compounds did
not accumulate within the increasing incubatioretiimax. 7.5 % by 6 hours). Volatiles did not
appear during the experiment. No other metabatitesirred under irradiated conditions than under
aerobic dark conditions. The pathway was the sane #he aerobic metabolism studies. The study
was conducted with a test temperature of about 3@iCh is not appropriate with current
guidelines. Due to the very fast elimination of gaent substance the test duration was very short.
However, the results indicate that no other praslusll be formed and the metabolism scheme is
the same like the metabolism scheme of the aembtabolism study in the dark. The degradation
of cycloxydim seems to be accelerated under irtestidbut as cycloxydim is rapidly degraded by
soil microorganisms the photolytic degradation masignificant influence on the elimination of

the active substance.

Summary on rate of degradation in laboratory soil fudies

The aerobic laboratory soil degradation rate ofagadim (BH 517 H) was investigated in 3
studies conducted on 6 soils with a representasimge of properties (pH, organic carbon, texture,
origin) using [cyclohexene-4(6fC] labelled cycloxydim:

. pH 54-7.2
. organic carbon: 0.52-35%
. clay content: 4-22%

Underaerobic conditionscycloxydim rapidly degraded with a Degln a range of < 0.1 — 2.7

days (all SFO kinetics) with a geometric mean Dg@f 0.2 days. Normalization to 20 °C and pF 2
was not conducted; owing to the instantaneousfamstion of cycloxydim to the sulfoxid
metabolite BH 517-TSO the normalized Degfor cycloxydim was set to 1.0 days for modelling.
Underanaerobic conditions(conducted on one soil) degradation of cycloxydias significantly
slower with a calculated SFO DegDf 51 days.

Understerile/aerobic conditions(conducted on one soil) cycloxydim degraded withegTso of

8.5 days (SFO).

In asoil photolysisstudy cycloxydim was rapidly degraded under il conditions. After 8
hours incubation period only 2 % AR of cycloxydinere recovered. In the dark samples after 8
hours 15 % AR were still present. The half-life vetated to be < 1 hour. The degradation of
cycloxydim seems to be accelerated under irradidiig as cycloxydim is rapidly degraded by soil
microorganisms the photolytic degradation has gnicant influence on the elimination of the
active substance.

Kinetic evaluation ofmetaboliteswas only possible for one of the three aerobiepadegradation
studies (Bayer, 2000) since metabolites could radequately separated in the other two studies.
In addition, separate studies conducted with méitakdBH 517-TSO2 (Richter, 2006) and BH
517-T2S02 (Simmonds and Early, 2005) are available.

The major soil metabolitBH 517-TSO (maximum occurrence 90.4 % of AR) degraded with a
DegTso in a range of 9.3 — 10.6 days (SFO kinetics, rudthpartment modelling, cherror< 15.0
%, n = 3) with a formation fraction from the parémt. range of 0.66 — 0.98. Following
normalization to 20 °C and pF 2 (conducted by tMSR a geometric mean Degylof 8.9 days
was derived. Note: For modelling purposes highear@iTs, values from field studies (refer to
B.8.3.1) are available. The formation fraction frtme parent was set to 1.0 (100 %) for
conservative reasons.
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The minor soil metabolitBH 517-TSO2(maximum occurrence 9.5 % of AR) degraded with a
DegTso in a range of 5.8 — 29.6 days (SFO kinetics intmases, multi-compartment modelling or
applied as parent, ¢hérror< 35.1 %, n = 9). In one soil (metabolite appliegpasent) best fit was
archived by FOMC kinetics. In this case a conséreddegTs, obtained by FOMC-Degyp divided
by 3.32 was used. Following multi compartment-mbgl(n = 3) a formation fraction (from BH
517-TSO) in the range of 0.193 — 0.262 (arithmetgan 0.217) could b derived. After
normalization to 20 °C and pF2 a geometric meanTegf 10.6 days could be stated. Note: For
modelling purposes higher tier Bylvalues from field studies (refer to B.8.3.1) avaitable.

The minor soil metabolitBH 517-T2SO(maximum occurrence 8.1 % of AR) was found to
degrade with a Degf of 17.9, 19.6 and 292 days (SFO kinetics? ehior < 16.0 %). The longest
DegTsp value derives from multi-compartment modelling @adonsidered not fully valid (p of t-
test > 0.1). Nevertheless, the value was includetktive a conservative final kinetic endpoint for
modelling. The two shorter Degjvalues were obtained by SFO kinetics startingp@tiaximum
occurrence of the metabolite, which can be consitlarconservative approach. Multi-compartment
modelling of these two soils did not result in dadiegradation rates at all. The formation fraction
from the precursor BH 517-TSO was calculated tintserange of 0.139 — 0.214 with an arithmetic
mean value of 0.165. For modelling purposes theaaesformation fraction was used together with
the geometric mean Degplof 41.8 days when normalized to 20 °C and pF 2.

For the minor soil metaboliteH 517-T2SO2(maximum occurrence 9.9 % of AR, observed in one
soil only) no valid degradation rates could be aeth by multi-compartment modelling. Therefore,
a separate study was conducted with this metabektelting in Degd, values of 21.2, 25.0 and

118 days. Normalized to 20 °C and pF 2 a geometean Degd, of 35.2 days could be derived.
The formation fraction of this metabolite, whichyrae formed from BH 517-TSO2 and BH 517-
T2S0O, was set to 0.33 from both precursors for ensadive reasons. This value represents the
arithmetic mean of 0.0, 0.0 and 1.0, whereby the zelues are considered representative for the
two soils where the metabolite was not found whetha value of 1 represents a conservative
assumption for the study, where BH 517-T2S02 wasdo
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Table 121: Summary on aerobic soil degradation ratexperiments conducted with cycloxydim or metabolés.

Slt\lley Test compound Appllcatlon_gate Appllcatlon_lrate : Moisture conditions Temperature [C] Reverence
0. [mg kg ] [gha’]
1 Cycloxydim 10 7500 40 % of MWHC 22 Huber (1987)
2 Cycloxydim 10 7500 40 % of MWHC 22 Huber (1988)
3 Cycloxydim 0.8 600 40 % of MWHC 20 Bayer (2000)
4 BH 517-TSO2 0.16 120 40 % of MWHC 20 Richter (2006)
5 BH 517-T2S02 0.13 100 40 % of MWHC 20 Simmonds and Early (2005)

# Assuming 5 cm soil depth and 1.5 g cm™ soil density

Table 122: Summary on aerobic laboratory and normaked (20 °C, pF2) degradation rates of cycloxydimral metabolites.

Stu Orga- : Normalized Formation -2
Compound dy | Soil texture pH_ nic C Clay Non normalized (20°C, fraction chi Kinetics
No. (Matrix) [9%] (%] pF 2) 0. 1] error [%]
DegTso [d] DegT 90 [d] DegT 50 [d]
1 | Loamy sand | 6.1 (uk) 35 8 0.4% 1.3% 0.4% na 2.8° SFO (FOMC DegTg / 3.32)
2 | Loamysand | 6.7 (uk) | 0.52 8 2.6% 8.6% nc® na 2.8% SFO
2 Loam 7.2 (uk) 154 22 <1° na nc® na na SFO (only 3 values available)
Cycloxydim 3 Sandy loam | 7.2 (Ca) 1.63 10 <1 na <1 na na SFO (MCM) (only 2 values available)
3 Sandy loam | 6.5 (Ca) 1.24 8 <1 na <1 na na SFO (MCM) (only 1 value available)
3 | Loamysand | 5.4 (Ca) | 1.96 4 0.2 0.5 0.2 na 5.8 SFO (MCM)
Geometric mean nc nc 1.0 ¢ - -
3 | Sandyloam | 7.2(Ca) | 1.63 10 10.6 35.2 9.5 0.904 9.2 SFO (MCM)
3 | Sandyloam | 6.5(Ca) | 1.24 8 10.1 33.5 8.0 0.979 7.0 SFO (MCM)
BroL 3 | Loamysand | 54 (Ca) | 1.96 | 4 9.3 30.9 9.3 0.660 150 | SFO (MCM)
Geometric mean 10.0 33.2 8.9 - - -
Arithmetic mean - - - 0.848 - -
BH 517- 3 | Sandyloam | 7.2(Ca) | 1.63 10 12.6 41.8 11.3 0.262 12.4 SFO (MCM)
TS02 3 | Sandyloam | 6.5(Ca) | 1.24 8 10.8 35.9 8.5 0.193 32.9 SFO (MCM)
3 Loamy sand | 5.4 (Ca) 1.96 4 8.8 29.2 8.8 0.197 35.1 SFO (MCM)
4 | Sand 5.9(Ca) | 0.82 3 25.2 83.7 25.2 na 6.0° SFO
4 | Loamysand | 5.4 (Ca) | 2.47 6 5.8 19.3 5.8 na 9.4% SFO
4 | Loam 7.1(Ca) | 284 18 29.6° 98.3 22.4% na 7.6 SFO (FOMC DegTyo / 3.32)
4 | Sandyloam | 7.1(Ca) | 1.73 10 7.4 24.5 6.8 na 9.7° SFO
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Stu Orga- . Normalized Formation 2
Compound dy | Soil texture pH nic C Clay Non normalized (20T, fraction Chi Kinetics
No. (Matrix) (%] [%0] pF 2) [0..1] error [%)]
DegTso [d] | DegT oo [d] | DegT so[d]
4 Sandy loam | 7.2 (Ca) 2.72 12 13.3 44.2 11.2 na 5.8° SFO
4 Loamy sand | 6.1 (Ca) 0.60 6 8.6 28.6 8.2 na 8.8° SFO
Geometric mean 11.8 39.1 10.6 - - -
Arithmetic mean - - - 0.218 - -
3 Sandy loam | 7.2 (Ca) 1.63 10 19.6 65.1 14.2 0.139 12.5 SFO (starting from max. occurrence)
3 Sandy loam | 6.5 (Ca) 1.24 8 17.9 59.4 17.6 0.214 10.1 SFO (starting from max. occurrence)
BTHZSSg' 3 | Loamysand | 54 (Ca) | 1.96 | 4 | 2902 969 292 0.141 16.0 | SFO (MCM)
Geometric mean 46.8 155 41.8 - - -
Arithmetic mean - - - 0.165 - -
3 Loamy sand | 5.4 (Ca) 1.96 4 na na na 1.00/0.934 na SFO (MCM)
5 Sandy loam | 7.3 (Ca) 15 13 21.2 70.4 19.1 na 4.8 SFO
BH 517- 5 Loam 7.2 (Ca) 2.6 16 25.0 83.0 19.4 na 3.0 SFO
12802 5 | Loamy sand | 5.3 (Ca) 1.3 8 118 392 118 na 2.9 SFO
Geometric mean 39.7 132 35.2 - - -
Arithmetic mean - - - na -

MCM: multi-compartment modelling

na: not applicable

# Added by the RMS

® No study moisture available

¢ Pragmatic endpoint for numerical reasons

4 FOMC best fit kinetics (RMS assessment)

¢ addresses point 4(5) in the reporting table of DAR
" addresses point 4(6) in the reporting table of DAR
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Summary on field studies

Field dissipation trials were conducted on fouesin the UK with cycloxydim (Kellner, 1996).
The formulation BAS 517 01 H containing 200 § tycloxydim was applied once at 0.42 to 0.48
kg as hd to plots (2 x 15 metres and 3 x 10 metres, resmay} cropped with salad onions. The
study confirms the fast dissipation of cycloxydimsioil. However, owing to several analytical
shortcomings the study is not considered validhgyRMS.

New field dissipation trials were conducted withnfmlated cycloxydim and metabolite BH-517-
TSO2 at six representative sites in the EU follgnime CTB check list (Bayer 2009, Bayer and
Richter, 2009). In order to exclude any impact@diation, the field trials were covered with a
small layer of sand after application. The fieldsilbation trials were sampled up to 90 cm sail
depth (depending on the deepest layer with residaksv the LOQ). Residues of BH 517-TSO and
BH 517-TSO2 were summed up and subjected to rat@alization in accordance with pertinent
FOCUS guidance in order to derive higher tier degtian rates for these two metabolites.

Cycloxydim was extremely fast dissipating; no resislcould be measured by 0 DAT sampling
above the LOQ.

Owing to the instantaneous transformation of themtacycloxydim, residues of metabolite BH
517-TSO were highest at 0 DAT sampling rapidly ofiecy thereafter (dissipation about 3 — 4
times faster than observed in the lab). No residi®&H 517-TSO were found above the LOQ
below 40 cm of soil depth. Since soil photolysia ba ruled out (sand cover), volatilisation is
considered negligible and no significant residuesawost by leaching, dissipation of BH 517-TSO
in the field trials can be considered equivaler(mdrobial) degradation. Following rate-
normalization to 20 °C (using a;&value of 2.58) and pF 2 (in accordance to pertir€CUS
guidance), the Dsp of BH 517-TSO was in a range of 0.4 — 3.8 days wigeometric mean of 1.7
days. SFO kinetics was considered the best fiage ©f 5 of the 6 field trials, HS kinetics in one
trial. In case of HS kinetics the lof the second and slower phase was used for catser
reasons. The normalized geometric mean fielgpy@TBH 517-TSO is considered appropriate as
higher tier endpoint for the degradation rate of RH-TSO for modelling purposes.

In the study with formulated BH 517-TSO2 appliedapid dissipation/degradation of the
compound could be observed also. Similar to BH %0, no residues were observed below a soil
depth of 30 cm above the LOQ), indicating that tissidation rate can be considered equivalent to
(microbial) degradation. Following normalization20 °C (using a @ value of 2.58) and pF 2 (in
accordance to pertinent FOCUS guidance), thegfTBH 517-TSO2 was in a range of 1.5 - 4.6
days with a geometric mean of 2.5 days. SFO kisetigs considered the best fit in case of 3 trials
and HS kinetics in the other 3 trials. In case 8fkihetics the D3, of the second and slower phase
was used for conservative reasons. The normalieethgtric field Do of BH 517-TSO2 is
considered appropriate as higher tier endpoinirodelling purposes.
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Table 123: Summary on rate normalized (for soil terperature and moisture) DT50 values of
BH 517-TSO and BH 517-TSO2 in field dissipation tals.

‘ . Trial Norm. | Chi? o
Compound Field trial number DegTso | error | p £0.05 Kinetics
[days] [%]

Clifford Chambers, UK L070327 3.83 13.3 Yes SFO

Middelfart, DK L070328 0.35 4.5 Yes SFO

Fehrbellin, DE (East) L070329 1.62 8.3 Yes SFO (second phase of HS)?
BH517-TSO | Goch-Nierswalde, DE (West) | L070330 1.15 9.6 Yes SFO

Latour Bas Elne, FR (South) | LO70331 2.58 7.2 Yes SFO

Utrera, SP L070332 3.33 10.6 Yes SFO

Geometric mean 1.67 - -

Clifford Chambers, UK L070333 4.64 22.8 Yes SFO (second phase of HS)?

Middelfart, DK L070334 2.68 6.4 Yes SFO (second phase of HS)?

Fehrbellin, DE (East) L070335 1.71 17.2 Yes SFO (second phase of HS)?
BH 517-TSO2 | Goch-Nierswalde, DE (West) | L0O70336 1.50 10.0 Yes SFO

Latour Bas Elne, FR (South) | L070337 2.45 5.1 Yes SFO

Utrera, SP L070338 2.89 12.3 Yes SFO

Geometric mean 2.47

? Conservative assessment

5.2.1 Adsorption/Desorption

Adsorption, desorption and mobility in soil

The adsorption behaviour ofcloxydim was studied in four soils (pH 6.0 — 7.3, % OC G-31.76)
using the batch equilibrium method. Thealues were in the range of 0.03 — 0.72 [* lagd
showed that cycloxydim was weakly adsorbed to 3die Koc values were calculated to be in the
range of 5 to 183 L kgwith an arithmetic mean of 59 L Rgindicating very high to moderate
mobility. At pH > 7 no or weak adsorption was measlu Since no 1/n value is available for
cycloxydim a PRAPeR 32 agreed default value ofila® used assuming linear adsorption.

Kroc values oBH 517-TSOwere determined in six soils (pH 5.4 — 7.6, % OTAG- 3.1).
Adsorption values were in the range of 22 — 17&t with a Freundlich exponents (1/n) in a range
of 0.56 — 0.99, whereby soil Lufa 2.2 shows ingiint quality of the adsorption isotherm.
Therefore, this Koc value (22 mg L) was not considered for further assessment. RbBaach

Ost (sandy loam, pH 7.0, % OC 3.1) no measuratseraton to soil was detected at all. The
remaining four valid values indicate a high to nrade mobility of BH 517-TSO in soil. No clear
correlation between adsorption to soil and pH valmaéld be determined, but a tendency for
stronger adsorption to soils with lower pH valuas be deduced from the available data set.
Therefore, it was considered appropriate to Spéitdata set of BH 517-TSO for modelling into
soils pH> 6 (with an arithmetic mean#c and 1/n value of 38.8 L Kgand 0.98, respectively) and
into soils with a pH < 6 (with a arithmetic meagd§ and 1/n value of 130 L Kgand 0.71,
respectively).
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Adsorption of BH 517-TSO in relation to soil pH.

The adsorption behaviour of the metabdBte 517-TSO2was tested in 10 different soils in two
separate studies. In the first study with fives@iH 5.3 — 7.6, % OC 0.42 — 2.72) only for two
soils with pH values < 6 Freundlich adsorption hsotns could be established. The determined
Kroc values for these two soils were 6.9 and 8.3 L. Kepr the soil with a pH value of 7.3 only at
the lowest test concentration (0.004 i) kb significant adsorption could be measured. The
determined Ic value was 2 L kg. Therefore, a second adsorption study was condtetest the
influence of pH on the sorption behaviour of BH 51S02. In that study, 5 acidic soils (pH 4.4 —
6.3, % OC 0.58 — 1.85) were tested. It was shoahabidic soils have a capability to at least
weakly adsorb BH 517-TSO2. In all soils with pH a®& adsorption was determined. In soils with
pH values < 6 weakly adsorption withhKvalues in a range of 8.1 — 46.5 Lkgas detected, but

no clear correlation between pH value and adsaorptidghis range of pH could be shown. If no
reliable 1/n value was available the value wassPRAPeR agreed default value of 1.0.
Furthermore, an additional study (Richter, 20063 wanducted on six soils (pH 5.4 — 7.3, % OC
0.6 — 2.84) to investigate the degradation of BR-5$02 and it was tried to identify a long-term
sorption effect. It was shown that sorption did imatease with incubation time, except in two soils
(loamy sand, pH 5.4 and 6.1). As it was not poediblshow a significant adsorption to soil
particles for soils with pH values6, a K-oc value of 0 L ki and a PRAPeR agreed default value
of 1.0 for 1/n was assumed for soils with pt8 for groundwater exposure assessment. For soils <
pH 6, an arithmetic meansKc of 17.2 L kg" and a 1/n value of 0.97 are considered appropriate
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Adsorption of BH 517-TSO2 in relation to soil pH.

Kroc values oBH 517-T2SOwere determined in 10 soils (pH 5.4 — 7.5, % O&56- 3.1). In one
soil (sand, pH 5.4, % OC 0.74) no significant agéon could be observed. The remaining valid
Kroc values indicate a high to moderate mobilitggKvalues in a range of 88 — 216 Lkgith

1/n values in a range of 0.77 — 0.93), except mswil (silt loam, pH 5.4, % OC 0.35), where a
much higher adsorption was determined (6585 ) khis high Koc value was assumed as an
outlier and not considered further. No soil projesrivere found to affect the sorption of BH 517-
T2SO0. Therefore, the arithmetic meagoKvalue of 143 L kg and arithmetic mean 1/n value of
0.87 are considered appropriate adsorption endpfinimodelling.

The sorption behaviour of metabolBé 517-T2SO2was determined in five soils (pH 5.3 — 7.6, %
OC 0.42 — 2.72). The gc values observed were in a range of 72 — 308 L with a 1/n value in

the range of 0.85 — 0.89 indicating a high to medobility in soil. No soil properties were found
to affect the sorption of BH 517-T2S02. Therefdhe, arithmetic mean #c value of 159 L kg

and arithmetic mean 1/n value of 0.88 are consitleppropriate adsorption endpoints for
modelling.

Table 124: Summary on adsorption of cycloxydim angnetabolites in soil.

Compound | Soil texture (mg:-rlix) OC [%] L E(; 8 [L}T(%C-l] L EgF 8 [LKkFg?l] 1in
Sand 6.0 (uk) 0.31 0.57 183 - - 1.00%
Sandy loam 6.0 (uk) 0.84 0.19 22 - - 1.00%
Cycloxydim | Loamy sand | 6.2 (uk) 2.76 0.73 26 - - 1.00%
Loam 7.3 (uk) 0.58 0.03 5 - - 1.00%
Arithmetic mean - 59 - - 1.00
Sand 5.4 (uk) 0.74 nc nc 0.63 85 0.73
Sandy loam 5.9 (uk) 0.95 nc nc 1.67 176 0.68
Loamy sand 6.0 (uk) 2.66 nc nc - - -
BH 517- Sandy loam 7.0 (uk) 3.1 nc nc - - -
TSO Sandy loam | 7.3 (Ca) 1.1 nc nc 0.47 42.3 0.97
Sandy loam 7.6 (Ca) 1.1 nc nc 0.39 35.2 0.99
Arithmetic mean (soil pH < 6) - - - 130 0.71
Arithmetic mean (soil pH > 6) - - - 38.8 0.98
BH 517- Loamy sand | 4.4 (Ca) 0.58 0.06 10.0 - - 1.00%
TS02 Sand 4.5 (Ca) 1.33 0.62 46.5 - - 1.00%
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Compound | Soil texture ( mgrr'ix) OC [%] L E‘; 1 [L}T(ZC-l] L Eg S [LKIEg%] 1n

Sandy loam 5.0 (Ca) 1.44 0.34 235 - - 1.00%
Loamy sand | 5.3 (Ca) 2.24 - - 0.15 6.9 0.96
Sand 5.9 (Ca) 0.42 - - 0.04 8.3 0.83
Silt loam 6.0 (Ca) 1.70 0.14 8.1 - - 1.00%
Silt loam 6.3 (Ca) 1.85 nsa nsa - - -
Sandy loam 7.1 (Ca) 1.61 nsa nsa - - -
Sandy loam 7.3 (Ca) 2.72 0.001 2 - - 1.00%
Sandy loam 7.6 (Ca) 151 nsa nsa - - -
Arithmetic mean (soil pH < 6) - - - 17.2° 0.97
Arithmetic mean (soil pH > 6) - - - 0.0 1.00
Sand 5.4 (uk) 0.74 - - nsa - -
Loamy sand 6.0 (uk) 2.66 - - 2.34 88 0.86
Sandy loam 5.9 (uk) 0.95 - - 1.66 175 0.82
Sandy loam 7.0 (uk) 3.1 - - 5.94 191 0.77
Loamy sand 5.8 (uk) 0.5 - - 0.57 114 0.88

B o [sandyloam | 58(uy | 18 - : 1.60 89 0.93
Sandy loam 6.5 (uk) 1.0 - - 2.16 216 0.90
Sandy loam 7.5 (uk) 1.8 - - 2.33 129 0.89
Loamy sand 6.7 (uk) 0.35 - - 0.51 145 0.89
Silt loam 5.4 (uk) 0.35 - - 23.0 6585° 0.93°
Arithmetic mean - - - 143 0.87
Sand 5.9 (Ca) 0.42 - - 1.29 308 0.89
Sandy loam 7.1 (Ca) 1.61 - - 2.66 165 0.88

BH 517- Loamy sand 5.3 (Ca) 2.24 - - 2.01 90 0.88

T2S02 Sandy loam | 7.3 (Ca) 2.72 - - 1.95 72 0.85
Sandy loam 7.6 (Ca) 151 - - 2.42 160 0.89
Arithmetic mean - - - 159 0.88

nsa denotes no significant adsorption

% Set to PRAPeR agreed default value of 1.0 if no reliable 1/n value available

® Arithmetic mean value of Ko values (with 1/n value set to 1.0) and valid Kroc values (with available 1/n values) (n=6)
¢ Excluded as an outlier

5.2.2 Volatilisation

Considering the low vapour pressure (1.0 x°>1Pa at 20 °C) and Henry's law constant

(6.1 x 16 kPa mi/mol) cycloxydim has a very low volatilization pat&l. The photochemical

oxidative half-life was estimated by a model cadtioin according to Atkinson to be 2.1 hours (12

hours day - 1.5 x fOOH-radicals/cr) indicating a quick degradation of cycloxydim ihet
troposphere.
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5.2.3 Distribution modelling

5.3 Aquatic Bioaccumulation
Table 125 : Summary of relevant information on agatic bioaccumulation
Method Results Remarks Reference
Partition coefficient At 25 °C (99.4% w/w) Redeker J.,
n-octanol/water log Pow (1988a)
Guideline: OECD 107 =3.09atpH5
flask method (HPLC) =136atpH7

=-042atpH9

5.3.1 Agquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

No estimations available.

5.3.1.2Measured bioaccumulation data

No study available. No study triggered, becausz lofjPow <3.

5.3.2 Summary and discussion of aquatic bioaccumulation

Physical-chemical properties important for evaluaton of aquatic hazards for the purpose of

classification

Test guideline / design pH | GLP | Reliability
(y/n)
Water solubility: 900 mg/L EEC/A6 Flask method 7 y y
At 25 °C (99.4% w/w)
log Pow OECD 107
=3.09 atpH5 flask method (HPLC) 51 Y y
=136 atpH7 7
=-042 atpH9 9
Comments:

Cycloxydim is soluble in water. The log K, is < 4, indicating low potential for bioaccumulaton,
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5.4 Aquatic toxicity

Table 126: Summary of relevant information on aquat toxicity

. test . . test NOEC ECs¢/LCsg
Method Test organism condition time | endpoint conc. [mg/L] [mg/L] Reference
cycloxydim-Na (BAS 517 H sodium salt)
Oncorhynchus Munk &
EPA 72-1 mykiss static 96 hr| mortality n 68.1 220 Gelbke
Rainbow trout (1984a)
Lepomis Munk &
EPA 72-1 macrochirus static | 96 hr| mortality n >100 >100 Gelbke
Bluegill sunfish (1984b)
Oncorhynchus flow sublethal Munk
OECD 204 | mykiss throuah 28d effects/ n 21.5 46.4 (1990)
Rainbow trout 9 growth
cycloxydim (BAS 517 H)
Daphnia magna . . . Dohmen
OECD 202 Waterflea static | 48 hr| immobility m >70.8 >70.8 (2000)
Daphnia magna semi . Jatzek
OECD 202 Waterflea static 21d | reproduction n 62.5 125 (1989)
Pseudokirchn. - .
. . biomass 12.4 44.9 Kubitza
OECD 201 |subcapitata static 96 hr| growth rate m 385 >849 (1998)
Green alga
OECD 201, ,:nl?::ena flos- static | og g Diomass | 7.8 38.2 | Kubitza
ASTM E1218-90 24 growth rate 21.9 >74.9 (2003)
Blue alga
ASTM E 1415-91Lemna gibba static 74 biomass n 4.64 81.7 Dohmen
EPA 850.4400| Duckweed renewal growth rate 27.4 > 100 (1999)

Test conc.: Test concentration based on mean neghéu), initial measured (im) or nominal (n) conication
5.4.1 Fish

5.4.1.1Short-term toxicity to fish

Reference: Munk R. & Gelbke H.-P. (1984a): Report fothe study of the acute toxicity —
BAS 517H/Reg.No. 172 999 - rainbow troutSalmo Gairdneri RICH.). Report no: 1984/0401

Guideline: EPA 72-1
GLP: Yes
Test item:Cycloxydim-Na (BH 517-H sodium salt), purity: 944 batch no: N 64

Material and methods:

Test speciesRainbow trout @ncorhynchus mykiséormerly Salmo gairdneri)

Number of organisms, weight, lengfl@ fish per treatmen1.0 g (0.8 - 1.2 g), 4.7cm (4.5-4.9
cm)

Type of test and duratiostatic test, 96 hours
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Applied concentrationdd (control), 46.4, 68.1, 100, 147, 215, 316, 464 @81 mg/L (nominal); O
(control), 48.2, 71.2, 101, 147.6, 215.4, 318, 8&éthd 689.7 mg/L (mean measured)

Test conditions:

Water quality: Reconstituted freshwater, hardn2gsmmol/L

Temperature: 12 — 13 °C

pH: 8.0-8.4 (0 h), 7.8 — 7.9 (96 h)

Oxygen content: > 60 %, 7.5 — 8.6 mglO

Light regime: 16 hours light / 8 hours darkness

Test parameterdviortality and sublethal effects were assessed &fté, 24, 48, 72 and 96 hours;
for chemical analysis of the test substance (HRiaMples were taken at 0, 24, 48, 72 and 96 hours
Statistics:LCsg by Probit analysis, NOEC was derived directly fribra results

Findings:

Chemical analysisMean measuredalues: 100.2 — 104.6 % of nominal

Mortality: None in control, after 96 hours no mortality waseved at concentrations up to
147 mg/L, at 215 mg/L five fish (50 %) were dead) 26 mortality was noted at 316 mg/L and
higher concentrations

Behavioural effectsAfter 96hours no effects were observed up to 6&lL, at 100 mg/L and
higher concentrations effects like gasping, tuntbhmd convulsions were observed.

Conclusion LCsp(96 h): 220 mg/L, NOEC: 68.1 mg/L based on nomamadcentrations

Reference: Munk R. & Gelbke H.-P. (1984b): Report n the study of the acute toxicity —
BAS 517 H (Reg.No. 172 999) - BluegilL épomis macrochirus RAF.). Report no: 1984/0402

Guideline: EPA 72-1
GLP: Yes
Test item:Cycloxydim-Na (BH 517-H sodium salt), purity: 9248 batch no: N 64

Material and methods:

Test speciesBluegill sunfish Lepomis macrochirus)

Number of organisms, weight, lengthx10 fish per control and 50 mg/L treatment and @ per
100 mg/L treatment, 1.2 g (0.5 -2.9 g), 4.4 crb (35.9 cm)

Type of test and duratiorBtatic test, 96 hours

Applied concentrations (control), 50 and 100 mg/L (nominal); O (confydl9.5 and 99 mg/L
(mean measured)

Test conditions:

Water quality: Reconstituted freshwater, hardn2€smmol/L

Temperature: 22 — 23 °C

pH: 8.8 -8.4 (0 h), 7.8 — 7.9 (96 h)

Oxygen content: > 60 %, 7.5 — 8.6 mglO

Light regime: 16 hours light / 8 hours darkness

Test parameterdlortality and sublethal effects were assessed afté, 24, 48, 72 and 96 hours;
for chemical analysis of the test substance (HRia®)ples were taken after 1 hour and 96 hours
Statistics:LCso by Probit analysis, NOEC was derived directly frima results

Findings:

Chemical analysisMean measuredalues: 99 % of nominal

Mortality: None in control, no mortality at 50 mg/L and 100/ing

Behavioural effectsNone
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Conclusion LCsp(96 h): > 100 mg/L, NOEC: 100 mg/L based on nominal concentrations

5.4.1.2Long-term toxicity to fish

Reference: Munk R. (1990): Sublethal toxic effectsn rainbow trout (Salmo gairdneri RICH.)
of Reg.No. 172 999-Na-Salz (Cycloxydim) (thresholdvel of the lethal and other effects,
NOEC, at least 14 days). Report no: 1990/0394

Guideline: OECD 204
GLP: Yes
Test item:Cycloxydim-Na (BH 517-H sodium salt), purity: 932 batch no: N 175, P.24

Material and methods:

Test speciesRainbow trout OQncorhynchus mykisgormerly Salmo gairdneri)

Number of organisms, weight, leng#a fish per treatment, 2.1 g (2.0 - 2.2 g), 6.0(6r6 — 6.5
cm)

Type of test and duratiolow through, 28 days

Applied concentrations (control), 1, 10, 21.5, 46.4 and 100 mg/L (ncahin

Test conditions:

Water quality: Drinking water, hardness: 2.4 mmol/L

Temperature: 14 — 15 °C

pH: 7.8 - 8.1

Oxygen content: 9.9 — 10.8 mg/O

Light regime: 16 hours light / 8 hours darkness

Test parameterdvlortality and sublethal effects were assestaty, the body weight and the
length were measured at the beginning and the etid ctudy; for chemical analysis of the test
substance samples were taken weekly from all testantrations

Statistics:NOEC for body weight and length by ANOVA and Dutirtest

Findings:

Chemical analysisGenerally the mean measumahcentrations were in the range of 97.8 —
117.2 % of nominal for the 10, 21.5, 46.4 and 1@@Lntreatment groups, however the recovery for
the lowest concentration group (1.0 mg/L) was pmitin a mean value of 61 % of nominal.
However this was not relevant for the determinatibthe endpoints.

Mortality: One fish died in the control after 2 days, in ebatment groups after 28 days no
mortalities were noted

Behavioural effectsAfter 96 hours no effects up to 21.5 mg/L, at 46g/L and 100 mg/L effects
like apathy, aggressiveness and reduced feed cqtisumwvere observed

Body weight and lengtlsignificant effects at 46.4 mg/L and 100 mg/L

Conclusion
NOEC (sublethal effects, body weight and lengti)52ng/L, LOEC: 46.4 mg/L based on nominal
concentrations

5.4.2 Aguatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates

Reference: Dohmen G.P. (2000): Effects of BAS 517 dth the immobility of Daphnia magna
STRAUS in a 48 hour static, acute toxicity test. R@rt no: 2000/1011452
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Guideline: OECD 202
GLP: Yes
Test item:BAS 517 H, purity 98.7 %, batch no: 01311-180

Material and methods:

Test speciesiVaterflea Daphnia magna

Number of organisms, agéd:replicates each with 5 daphnids per treatmeB4 kours

Type of test and duratiorBtatic test, 48 hours

Applied concentrations (control and solvent control), 10, 18, 32, 58 460 mg/L (nominal)6.8,
12.4, 21.1, 38.8 and 70.8 mg/L (mean measured)

Test conditions:

Water quality: “M4” Elendt medium, hardness: 2.561a¥/L

pH: 8.11 — 8.32 (0 h), 8.13 — 8.21 (48 h)

Temperature: 22.8 — 25.0°C (0 h), 20.5 — 20.6 €hi¢

Oxygen content: 8.1 — 8.8 mg/O

Light regime: 16 hours light / 8 hours darkness

Test parameterdmmobility was assessed after 24 and 48 hours;Hemical analysis of the test
substance (HPLC3amples were taken at test initiation (0 h) and teation (48 h)
Statistics:none

Findings:
Chemical analysisMean measuredalues were 66 — 71 % of nominal after 48 hours
Immobility: After48 hours no effects in the control and all treatingeaups

Conclusion EG5,(48 h): > 70.8 mg/L, NOEC: 70.8 mg/L based on mean measured
concentrations

Comment:At the beginning the temperature in all test unigs higher than recommend in OECD
guideline. However, this had no adverse effecttherresults of the test. Study considered
acceptable.

5.4.2.2Long-term toxicity to aquatic invertebrates

Reference:. Jatzek H.-J. (1989): Determination dhe longterm effects of Cycloxydim techn.
BAS 517 H on the parthenogenetic reproduction ratef the waterfleaDaphnia magna
STRAUS. Report no: 1989/0559

Guideline: OECD 202
GLP: Yes
Test item:Cycloxydim (BAS 517 H), batch no: N 175, purity98%.

Material and methods:

Test speciesiVaterflea Daphnia magna

Number of organismgt0 replicates each with 1 adult daphnid per treatm

Type of test and duratiolBemi static (renewal every 2-3 days), 21 d

Applied concentrationdd (control), 3.906, 7.81, 15.6, 31.3, 62.5, 1Z8) and 500 mg/L (nominal)
Test conditions:

Water quality: Artificial fresh water, hardness7 2 0.5 mmol//L

Temperature: 18.9 — 21.9 °C

pH: 8.09 — 8.23 (0 d), 8.07 — 8.19 (21 d)
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Oxygen content: 7.07 — 8.3 mg/O

Light regime: 16 hours light / 8 hours darkness

Test parameterdylortality of adults was assessed on days 0, 2, 9, 12, 14, 16, 19 and 21,
reproduction (number of offspring) was assessedays 7, 9, 12, 14, 16, 19 and 21, for chemical
analysis of the test substarszenples were taken at treatment levels of 3.906 &2d 500 mg/L at
day 0, 9 and 19 (new solutions) and day 2, 12pRi golutions)

Statistics:NOEC: Duncan test

Findings:
Chemical analysisThe measured values ranged from 86.2 — 114.5%edafidininal concentrations

Table 127: Effects of Cycloxydim ddaphnia magnaeproduction and parent mortality after 21d

Nominal test concentrations (mg/L)

0 3.906 7.81 15.6 31.3 62.5 125 250 500
Offspring/parent | 124.3] 111.3 1270 1079 116.2 31p.21.4* 0* 0*

% mortality 0 0 0 0 0 0 0 80 | 100

adults

*significantly different when compared to the catfDuncan testy = 0.05)

Endpoint

Conclusion 21 d NOEQreproduction): 62.5 mg/L, based on nominal conegiuns

5.4.3 Algae and aquatic plants

Reference: Kubitza J. (1998): Effect of BAS 517 Hrothe growth of the green alga
Pseudokirchneriella subcapitata. Report no: 1998/11218

Guideline: OECD 201

GLP: Yes

Test item:BAS 517 H, purity 98.7 %, batch no: 01311-180

Material and methods:

Test speciesGreen algaRseudokirchneriella subcapitgta

Number of organisms3 x 1@ cells/mL, 5 replicates at each concentration,efflicates for the
solvent control (acetone) and 5 replicates forstaedard control

Type of test and duratiorBtatic test, 96 hours

Applied concentrationdd (control, solvent control), 3.13, 6.25, 12.5, 26 and 100 mg/L
(nominal); O (control), 2.4, 5.0, 10.4, 21.6, 4arid 84.9 mg/L (mean measured)

Test conditions:

Water quality: Standard algal medium according OEXDD

Temperature: 22 £ 1°C

pH: 8 (start of the test), 7.73 — 8.16 (after 96risp

Light regime: Continuous illumination, universal iditype fluorescent lamps (~ 8000 lux)
Test parametersCell concentration was measured by spectrophotmadter 48, 72 and 96 hours;
for chemical analysis of the test substance (HRIXZ detection)samples were taken at test
initiation (0 h) and termination (96 h)

Statistics:ECs¢/ECyp by probit analysis

Findings:

Chemical analysisMean measuredalues were 78.1 — 86.1 % of nominal after 96 hours
Morphological effectsNone

Growth rate and biomass:
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Table 128: Effects of cycloxydim (BAS 517 H) on tipeen algd. subcapitata

BAS 517 H [mg/L] Biomass (AUC) Growth rate
mean measured % Inhibition after 96 h % Inhibition in 96 h
2.4 0.9 -0.3
5.0 5.3 0.7
10.4 5.8 0.8
21.6 14.1 2.6
42.1 35.4 6.4
84.9 87.9 32.9
ECs (0-96 h) 44.9 mg/L (31.5 - 47.1 mg/L) > 84.9 mg/L

EC10(0-96 h) 12.4 mg/L (3.7 — 20.9 mg/L) 38.5 mg/L (31.5 — 4ihd/L)
Conclusion

E/Cso (0-96 h): > 84.9 mg/L, E10 (0-96 h): 38.5 mgl/L;
EpCso (0-96 h): 44.9 mgl/L, §10 (0-96 h): 12.4 mgl/L,
based on mean measured concentrations

Reference: Kubitza J. (2003): Effect of BAS 517 HQycloxydim) on the growth of the blue-
green algaAnabaena flos-aquae. Report no: 2003/1004104

Guideline: OECD 201 and ASTM E1218-90
GLP: Yes
Test item:BAS 517 H, purity 92.9 %, batch no: WH16884

Material and methods:

Test specieBlue-Green algaAnabaena flos-aquae

Number of organismst x 10 cells/mL, 5 replicates at each concentration,efficates for the
control

Type of test and duratiorBtatic test, 96 hours

Applied concentrationdd (control, solvent control), 10, 18, 32, 56 af® Ing/L (nominal); O
(control), 8.8, 16.4, 28.5, 43.6 and 74.9 mg/L (meweasured)

Test conditions:

Water quality: AAP-medium according to ASTM-method

Temperature: 24 + 1°C

pH: 7.52 — 7.92 (after 96 hours)

Light regime: Continuous illumination, universal iditype fluorescent lamps (~ 2300 lux)
Test parameter<Cell concentration was measured by spectrophoem(45 nm, 5 cm glass
cuvettes) after 0, 48, 72 and 96 hours; for chelnaicalysis of the test substance (HPLC, UV
detection)samples were taken at test initiation (0 h) and teaton (96 h)
Statistics:EGs¢/ECy by Probit analysis

Findings:

Chemical analysisMean measuredalues were 76.2 — 96.8 % of nominal after 96 hours
Morphological effectsNone

Growth rate and biomass:
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Table 129: Effects of cycloxydim (BAS 517 H) on élgreen alga\. flos-aquae

BAS 517 H [mg/L] Biomass (AUC) Growth rate
mean measured % Inhibition after 96 h % Inhibition in 96 h

8.8 3.0 0.4
16.4 28.7 10.0
28.5 53.0 15.7
43.6 61.4 21.4
74.9 57.9 23.4

ECs (0-96 h) 38.2 mg/L (36.3 —40.1 mg/L) >74.9 mg/L

ECy0 (0-96 h) 7.8 mg/L (7.1 — 8.7 mg/L) 21.9 mg/L (19.8 — 24.1/lg

Conclusion

E/Cs0 (0-96 h): > 74.9 mg/L, 10 (0-96 h): 21.9 mg/L;
EpCso (0-96 h): 38.2 mg/L, 10 (0-96 h): 7.8 mglL,
based on mean measured concentrations

Reference: Dohmen G.P. (1999): Effects of BAS 517 dth the aquatic plantLemna gibba.
Report no. 1999/10180

Guideline: ASTM E 1415-91, EPA 850.4400
GLP: Yes
Test item:BAS 517 H, purity 98.7 %, batch no: 01311-180

Material and methods:

Test specieddigher aquatic plant.emna gibbaG3)

Number of plants3 plants with 12 fronds (1 plant with 3 frondsplant with 4 fronds and 1 plant
with 5 fronds) at each beaker 3 replicates at eadkentration, 6 replicates for the control

Type of test and duratioi8emi static test, 7 days

Applied concentrationdd (control, solvent control), 1, 2.15, 4.64, 10,53 46.4 and 100 mg/L
(nominal); 0, 0.825, 1.76, 3.93, 8.78, 18.6, 488 91.45 mg/L (mean measured)

Test conditions:

Water quality: 20X-AAP-medium according to ASTM-ret

Temperature: 25.3 — 25.4°C

pH: 7.47 — 7.57 (fresh solutions) and 8.55 — 9afe(l solutions)

Light regime: Continuous illumination, fluorescéamps (~ 5.8 klux)

Test parameterd=rond production (frond number and growth rate) appearance on days 3. 5 and
7; for chemical analysis of the test substance RV detectionsamples were taken from fresh
(days 0 and 3) and aged solutions (days 3 and 5)

Statistics:NOEC by Bonferroni/Williams test, EC50 by probiiadysis

Findings:

Chemical analysisMean measuredalues were 81.6 — 99 % of nominal
Morphological effectsDiscoloration was noted in the two highest testaentrations.
Growth rate and biomass:
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Table 130: Effects of cycloxydim (BAS 517 H) on tip@wth ofLemna gibba

BAS 517 H [mg/L] Frond number (biomass) Growth rate
nominal % Inhibition % Inhibition
1 1.72 0.58
2.15 0.52 0.20
4.64 5.69 1.98
10 11.03 3.93
21.5 14.31 5.24
46.4 36.03 14.65
100 59.83 29.29
ECso 81.7 mg/L (61.12 — 109.3 mg/L) > 100 mg/L
ECyg 9.5 mg/L (7.2 —12.5 mg/L) 27.4 mg/L (20.2 — 37.4/h)

NOEC (biomass) = 4.54 mg/L
LOEC (biomass) = 10.0 mg/L

Conclusion

E.Cso (7 d): > 100 mg/L, B0 (7 d): 27.4 mg/L;

EpCso (7 d): 81.7 mg/L, BCio (7 d): 9.5 mg/L, NOEC (biomass): 4.64 mg/L
based on nominal concentrations

5.4.4 Other aquatic organisms (including sediment)

No studies/information available.

163



CLH REPORT FOR [CYCLOXYDIM]

Summary and discussion: Acute (short-term) aquatic toxicity

Data element: Acute (short-term) aquatic toxicity
Generally expressed in terms of06r EG, (mg/L)

L(E)Cso P . GLP -
[mg/L] Test guideline / design (i) Reliability
Fish(96 hr LGy):
Lepomis macrochirus | > 100 | EPAT72-1 | y | y
Crustacea (48 hr &g
Daphnia magna [ >70.8 | OECD 202(1984) | y | y
Algae/aquatic plants (72 or 96 hCEgy):

Anabaena flos-aquae >74.9 ég;'\gs%lﬁllo%m

Lemna gibba > 100 ég;'\gs%lﬁllo%m

Conclusion:

Cycloxydim is of low acute toxicity to aquatic orgaisms because all relevant endpoints (EC/LC50)
are in the range from > 70.8 to > 100 mg/L.

Summary and discussion: Chronic (long-term) aquatic toxicity

Data element: Chronic (long-term) aquatic toxicity
Generally expressed in terms of NOEC (mg/L)

NOEC Test guideline / design GLP

Reliability

[mg/L] (y/n)
Fish (21 d NOEC):
Oncorhynchus mykiss [ 21.5 | OECD 204 (1984) | y | y
Crustacea (21 d NOECQ):
Daphnia magna [ 62.5 [ OECD 202 (1984) | y | y

Algae/aquatic plants (NOEC):

ASTM E 1415-91
Anabaena flos-aquae 21.9 EPA 850.4400
. ASTM E 1415-91
Lemna gibba 27.4 EPA 850.4400
Conclusion:

Cycloxydim is of low chronic toxicity to aquatic oiganism because all relevant chronic endpoints
(NOEC) are > 10 mgl/L.
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5.5

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

Endpoint

Classifcation Criteria

CLP (2" ATP)

DSD

Evidence for
Cycloxydim

Degradation

The substance cannot be
degraded (biotically and/or
abiotically) in aquatic

environment to a level of >70%

within 28 days.

Correspondingtoaoa
degradation half-life, t*2 <

In 2/0.043 = 16 days (Guidancg

on C&L, ECHA 2010)

h

The substance cannot be
degraded (biotically and/or
abiotically) in aquatic

environment to a level of >709

within 28 days.

Water/Sediment simulation
study:

DT50 whote systemd€OMmean =
20.8d (pH 8.8 —8.5)

Bioaccumulation

No experimental data on
bioconcentration factor is
available

No experimental data on
bioconcentration factor is
available

Log Koy 1.36 at pH 7
indicating low potential
for bioaccumulation,

Log Koy is < 4, Log Ko is < 3,
Acute aquatic Aquatic Acute 1: LC/EGy<1 R50: LC/EGo <1 mg/L Cycloxydim is of low acute
toxicity mg/L Fish, 96h LGy, < 1 mg/L, and toxicity to aquatic organisms

Fish, 96h LGy < 1 mg/L
Daphnig 48h EG< 1 mg/L
Algae, 72h ECs0< 1 mg/L

Daphnia, 48h Eg< 1 mg/L
Akgae, 72h EC50< 1 mg/L

because all relevant endpoin
(EC/LC50) are in the range
from> 70.8 to > 100 mg/L
mg/L

Chronic aquatic
toxicity

For nonrapidly degradable
substances:

Aquatic Chronic 1:
NOECx< 0.001 mg/L

Aquatic Chronic 2:
NOECXx: > 0.001 te< 0.1mg/L

Aquatic Chronic 3:
NOECx: > 0.01 te< Img/L

Not readily/rapidly degradable

and/or BCF >100 (or if absent,

LogPow> 3)

Not rapidly degradable
Log Kow =1.36 at pH 7

Cycloxydim is of low chronic
toxicity to aquatic organism
because all relevant chronic
endpoints (NOEC) are 10
mg/L.

ts
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5.6 Conclusions on classification and labelling for erkonmental hazards
(sections 5.1 — 5.4)

Conclusions of environmental classification accogdio Directive 67/548/EEC

Hazard symbols: None

Indication of danger: | None

Risk phrases: None

Safety phrases: None

Conclusions of environmental classification accogdio Requlation EC 1272/2008

No information is available to conclude the readydegradability of Cycloxydim. Cycloxydim was
hydrolytically rather stable at neutral and alkaloonditions (DT50 at pH 7 = 172 and 264 days,
DT50 at pH 9 = 206 and 958 days) in two hydrolgsiglies.

Cycloxydim was rapidly photolytically degraded lio¢ main product BH 517-T1SO, detected with
> 60 % of AR in both solutions (pH 7 and pH 9) ansidered stable. The maximal amounts of
volatiles, whereas the radioactivity was found dnliNaOH-traps, were 0.2 % (pH 7) and 0.7 %
(pH 9) after 15 days.

The decision that cycloxydimoes not meet the criteria for rapid degradationis based on the
water/sediment-study with a DTSl systemdeomean = 20.8 d (pH 8.8 — 8.5).

No experimental data on bioconcentration fact@viilable but Cycloxydim has a low potential of
bioaccumulation in aquatic system because of a unedd$ogPow value of 1.36 at pH 7 (25°C).

Cycloxydim is of low acute toxicity to aquatic orgams (fish, daphnids, algae and aquatic higher
plants: EC/LC50 > 70.9 to > 100 mg/L) and relewambnic endpoints (NOEC) are > 10 mg/L.
Thus, for cycloxydirmo classification and labellingis proposed regarding environmental hazards.
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6 OTHER INFORMATION
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7 REFERENCES

7.1 Physico-chemical properties

Title Data Owne
Author(s) Year Source (where different from company) Protectio r
Company, Report No n
GLP or GEP status (where relevant), Claimed
Published or not
Y/N-R/NR
Anonymous 1997 MT 181 solubility in organic solvents N CIPA
CIPAC, Collaborative Internat. Pestic. Anal. C
Council Ltd.; Harpenden AL5 2HG,
Hertfordshire; United Kingdom
1998/1002594
No
published
Bitterlich S. 2007 Evaluation of physical and chemical Y BASF
properties according to Directive 94/37/EC
(67/548/EC Annex V)
BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.
2007/1013310
Yes
unpublished
Class T. 2008 Cycloxydim (BAS 517 H): Determination of Y BASF
solubility in water at pH 4, pH 7 and pH 9
PTRL Europe GmbH; Ulm; Germany
Fed.Rep.
2008/1021518
Yes
unpublished
Daum A. 2006 Report Amendment to Determination of the Y BASF
appearance, the melting point and thermal
conversions of Reg.No. 172 999 (PAl)
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2006/1019582
No
unpublished
Daum A. 1998 Determination of the solubility of BAS 517 .. H Y BASF
(Reg.No. 172 999) pure active ingredient
(PAI) in organic solvents at 20C
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1998/10949
Yes
unpublished
Daum A. 1997 Determination of the octanol/water-partition Y BASF

coefficient of Reg.No. 239 930 by HPLC
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1997/11453

Yes
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unpublished
Daum A. 2000 Determination of the partition coefficient (n- BASF
octanol/water) of Reg.No. 211 725 (BH 517-
TSO) at 20C by flask shaking method
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2000/1013186
Yes
unpublished
Gerlach H. 2003 Safety data sheet - Cycloxydim Techn.Ber. BASF
100% in Solvesso
BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.
2003/1004151
No, not subject to GLP regulations
unpublished
Goetz N. von | 2000 Aqueous photolysis of Cycloxydim (BAS 517 BASF
H)
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2000/1000143
Yes
unpublished
Hassink J. 2009 Aqueous hydrolysis of BAS 517 H BASF
BASF SE; Limburgerhof; Germany Fed.Rep.
2008/1090871
Yes
unpublished
Kaestel R. 1997a | Physical properties report for 172 999 BASF
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1997/10238
Yes
unpublished
Kaestel R. 1997b Physical properties report for Cycloxydim BASF
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1997/10385
Yes
unpublished
Kaestel R. 1997¢ Physical and chemical properties report for BASF
BAS 517 23 H
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1997/10654
Yes
unpublished
Kroehl T. 2007 UV/VIS spectrum in acidic medium of BASF
Cycloxydim PAI (Reg.No. 172 999, BAS 517
H)

BASF AG Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2007/1017028

Yes
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unpublished
Kroehl T. 2008 UV/VIS spectrum in basic medium of BASF
Cycloxydim PAI (Reg.No. 172 999, BAS 517
H)
BASF SE; Limburgerhof; Germany Fed.Rep.
2008/1009861
Yes
unpublished
Keller E. 1985 Hydrolysis of 14C-BAS 517 HatpH 3,5, 7 BASF
and 9
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1985/0446
No, studies were conducted prior to the
implementation of GLP but are scientifically
valid
unpublished
Loeffler U. 1997a | Safety characteristics of the active ingredient BASF
Cycloxydim
BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.
1997/10446
Yes
unpublished
Loeffler U. 1997b Safety characteristics of the crop protection BASF
product BAS 517 23 H
BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.
1997/10655
Yes
unpublished
Loeffler U. 2000 Safety characteristics according to directive BASF
92/69/EEC, annex A9-A17
BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.
2000/1013215
Yes
unpublished
Lohr 2010 Fire propagation rate (UN) 10/2386 BASF
2010/1155866
No
unpublished
Ohnsorge U. 2000 Henry's law constant for Cycloxydim BASF
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2000/1013164
No, not subject to GLP regulations
unpublished
Pawliczek 1988 Determination of the solubility of Cycloxydim BASF
J.B. in water at various pH values

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1988/11669

Yes, study was conducted prior to the
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implementation of GLP certificates
unpublished

Petersen-
Thiery M.

2006

Statement concerning proceeding of
Cycloxydim TK

BASF AG; Ludwigshafen/Rhein; Germany
Fed.Rep.

2006/1019535

No

unpublished

BASF

Redeker J.

1988a

Partition coefficient of Cycloxydim in the
system n-octanol/water

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1988/10545

Yes, study was conducted prior to the
implementation of GLP certificates
unpublished

BASF

Redeker J.

1988b

Determination of the dissociation constant of
Cycloxydim in water

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1988/10557

Yes, study was conducted prior to the
implementation of GLP certificates
unpublished

BASF

Sarafin R.

1991a

Photochemical oxidative degradation of
Cycloxydim (Atkinson)

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1991/10319

No, not subject to GLP regulations
unpublished

BASF

Tuerk W.

1996a

Determination of the solubility of Reg.No. 172
999 in water at 20T by flask method and by
HPLC

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1996/10935

Yes

unpublished

BASF

Tuerk W.

1996b

Spectra of Reg.No. 172 999 (PAl)
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1996/10960

Yes

unpublished

BASF

Tuerk W.

1996¢

Determination of the appearance, the melting
point and thermal conversions of Reg.No. 172
999 (PAI)

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
1996/10961

Yes

unpublished

BASF
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7.2 Human health hazard assessment

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Beimborn
D.B., Leibold
E.

2003

14C-BAS 517 H — Study of the dermal
absorption in rats

BASF RegDoc# 2003/1004043

GLP

unpublished

Y

BASF

Boer W. C.

den, Hoorn A.

J.W.

1985a

Mutagenicity evaluation of BAS 517 .. H (Na-
salt) in the CHO HGPRT forward mutation
assay

Litton Bionetics, PE Veenendaal, The
Netherlands

BASF RegDoc# 1985/404

GLP

unpublished

BASF

Boer W. C.
den

1985b

Mutagenicity evaluation of BAS 517 .. H (Na-
salt) in the mouse lymphoma forward mutation
assay

Litton Bionetics, PE Veenendaal, The
Netherlands

BASF RegDoc# 1985/347

GLP

unpublished

BASF

Cifone M. A,
Brusick D. J.

1985

Evaluation of BAS 517 H, 84/312, sodium salt
in the in vitro rat primary hepatocyte
unscheduled DNA synthesis assay

Litton Bionetics, Inc., Kensington, United
States of America

BASF RegDoc# 1985/357

GLP

unpublished

BASF

Cifone M. A,
Myhr C. B.

1985

Evaluation of ZNT-Nr.84/312, Reg. Nr. 172
999 in the in vitro rat primary hepatocyte
unscheduled DNA synthesis assay

Litton Bionetics, Inc., Kensington, United
States of America

BASF RegDoc# 1985/358

GLP

unpublished

BASF
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/INR
Engelhardt G., | 1983 Report on the study of Reg. No. 172 999 (ZNT N BASF
Gelbke H.-P. test substance No.: 83/292) in the AMES test
(Standard plate test with Salmonella
typhimurium)
BASF RegDoc# 1984/075
no GLP
unpublished
Engelhardt G., |1985a | Cytogenetic investigations in NMRI mice after N BASF
Gelbke H.-P. a single oral administration of Reg. No. 172
999, Na salt
BASF RegDoc# 1985/378
GLP
unpublished
Engelhardt G., |1985b Report on the study of Reg. No. 172 999 Na N BASF
Gelbke H.-P. salt (ZNT test substance No.: 84/312) in the
AMES test (standard plate test with Salmonella
typhimurium)
BASF RegDoc# 1985/385
GLP
unpublished
Gamer, O., 2007 14C-BAS 517 H in BAS 517 24 H — Study of Y BASF
Fabian, E., penetration through rat and human skin in vitro
Landsiedel, R. BASF RegDoc# 2007/1027030
GLP
unpublished
Hawkins D.R. ; | 1986 The biokinetics and metabolism of *C- N BASF
Kirkpatrick D. ; Cycloxydim in the rat
Finn C.M.; Till Huntingdon Research Centre, Huntingdon,
C.P.; Dean United Kingdom
G.M.; Biggs RegDoc# HRC/BSF 412/413/86543
S.R.; Whitby non-GLP
B.R. unpublished
Hellwig J., 1985a Report on the study of the toxicity of Reg. No. N BASF
Deckardt K., 172 999, Na salt in Beagles after 4-week
Freisberg administration in the diet (Range-finding study)
K.O,, BASF RegDoc# 1985/336
Hildebrand B. GLP
unpublished
Hellwig J., 1985b Report on the study of the toxicity of Reg. No. N BASF
Deckardt K., 172 999, Na-salt in Beagles after 3-month
Freisberg administration in the diet (Range-finding study)
K.O,, BASF RegDoc# 1986/019
Hildebrand B. GLP
unpublished
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Hellwig J.,
Hildebrand B.

1987a

Report on the study of the prenatal toxicity of
Reg. No. 172 999 NA salt in rats after oral
administration (gavage)

BASF RegDoc# 1987/0176

GLP

unpublished

N

BASF

Hellwig J.,
Hildebrand B.

1987b

Report on the study of the pre-, peri-, postnatal
toxicity of Reg. No. 172 999 Na-salt in rats
after oral administration (gavage)

BASF RegDoc# 1987/0177

GLP

unpublished

BASF

Hellwig J.,
Hildebrand B.

1987c

Report on the study of the prenatal toxicity of
Reg. No. 172 999 Na salt in rats after oral
administration (gavage) with special attention
to maternal toxicity

BASF RegDoc# 1987/0178

GLP

unpublished

BASF

Hellwig J.,
Hildebrand B.

1988

Study of the toxicity of Reg. No. 172 999 - Na
salt in purebred Beagle dogs. Administration
over 12 months via the diet

BASF RegDoc# 1988/0063

GLP

unpublished

BASF

Hellwig J.,
Freisber K.O.,
Hildebrand B.

1988

Reproduction study with Reg. No. 172 999 Na-
salt in rats. Continuous administration with the
drinking water over 2 generations (2 litters in
the first and 1 litter in the second generation)
BASF RegDoc# 1988/0057

GLP

unpublished

BASF

Jaeckh R.,
Gelbke H.-P.

1986

Report on a point mutation test carried out on
CHO cells (HGPRT locus) with the test
substance BAS 517 . H-Na-salt

(Reg. No. 172 999)

BASF RegDoc# 1986/036

no GLP

unpublished

BASF

Kieczka H.,
Kirsch P.

1984a

Reg. No. 172 999: Report on the study of
acute oral toxicity in the rat

BASF RegDoc# 1984/216

non-GLP

unpublished

BASF
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data
Protection
Claimed

Y/N-R/NR

Owner

Kieczka H.,
Kirsch P.

1984b

Report on the acute dermal toxicity of Reg. No.
172 999 in the rat based on OECD and EPA
(FIFRA)

BASF RegDoc# 1984/230

GLP

unpublished

N

BASF

Kieczka H.,
Kirsch P.

1984c

Report on the acute dermal irritation /
corrosivity of Reg. No. 172 999 to the intact
dorsal skin of the white rabbit based on OECD
and EPA (FIFRA)

BASF RegDoc# 1984/231

GLP

unpublished

BASF

Kieczka H.,
Kirsch P.

1984d

Report on the acute irritation of Reg. No. 172
999 to the eye of the white rabbit based on
OECD and EPA (FIFRA)

BASF RegDoc# 1984/232

GLP

unpublished

BASF

Kieczka H.,
Kirsch P.

1985a

Report on the sensitizing effect of Reg. No.
172 999 in the guinea pig - Maximization test
BASF RegDoc# 1985/317

GLP

unpublished

BASF

Kieczka H.,
Kirsch P.

1985b

Reg. No. 172 999: Report on the study of
acute oral toxicity on the mouse based on
OECD

BASF RegDoc# 1985/325

GLP

unpublished

BASF

Klimisch H.-J.,
Gelbke H.-P.
and Freisberg
K.O.

1985

Acute inhalation toxicity LCsgo 4 hours (rat) -
Liquid aerosol study of Reg. No. 172 999
tested as Sodium-salt

BASF RegDoc# 1985/364

GLP

unpublished

BASF

Kuehborth B.,
Deckardt K.,
Freisberg
K.O.,
Hildebrand B.

1985

Report on the study of the toxicity of Reg. No.
172 999 Na salt in rats after 3-month
administration via the drinking water and a
6-week observation period

BASF RegDoc# 1985/397

GLP

unpublished

BASF
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/INR
Kuehborth B., |1986a Report on the study of the toxicity of Reg. Nr. N BASF
Deckardt K., 172 999 Na-salt project No. 5150151/8407 in
Freisberg mice after 4-weeks administration via the
K.O., drinking water (1. Range-finding study)
Hildebrand B. BASF RegDoc# 1986/059
GLP
unpublished
Kuehborth B., |1986b Report on the study of the toxicity of Reg. No. N BASF
Deckardt K., 172 999 Na-salt project No. 51S0151/8426 in
Freisberg mice after 4-weeks administration via the
K.O., drinking water (2. range-finding study)
Hildebrand B. BASF RegDoc# 1986/060
GLP
unpublished
Kuehborth B., |1986¢c Report on the study of the toxicity of Reg. No. N BASF
Deckardt K., 172 999 Na-salt in rats after 28-days
Freisberg administration via the drinking water (range
K.O., finding study)
Hildebrand B. BASFRegDoc# 1986/089
GLP
unpublished
Kuehborth B., [1988a [ Study on the toxicity of Reg. No. 172 999 - Na N BASF
Deckardt K., salt in rats. Administration via the drinking
Freisber K.O., water over 24 months
Schilling K., BASF RegDoc# 1988/0125
Hildebrand B. GLP
unpublished
Kuehborth B., |1988b Study on the toxicity of Reg. No. 172 999 - Na N BASF
Deckardt K., salt in mice. Administration in the drinking
Freisber K.O., water over 24 months
Hildebrand B. BASF RegDoc# 1988/0127
GLP
unpublished
Kuehborth B., |1988c Study on the toxicity of Reg. No. 172 999 - Na N BASF
Deckardt K., salt in rats. Administration in the drinking water
Freisber K.O., over 18 months
Schilling K., BASF RegDoc# 1988/0068
Hildebrand B. GLP
unpublished
Mellert W., 2001a Reg. No. 172 999 (Cycloxydim ) - Repeated Y BASF
Deckardt K., dose dermal toxicity study in Wistar rats.
Gembardt C., Administration for 4 weeks
Ravenzwaay BASF RegDoc# 2001/1010709
B. GLP
unpublished
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Title Data Owner
Author(s) Year Source (where different from company) Protection

Company, Report No Claimed

GLP or GEP status (where relevant),

Published or not Y/N-R/INR
Merkle J., 1985 Study to determine the prenatal toxicity of Reg. N BASF
Hildebrand B. No. 172 999 - Na salt in rabbits after oral

administration (stomach tube)
BASF RegDoc# 1985/384
GLP

unpublished

Neubert D. 1987 Effect of Cycloxydim on embryonic N BASF
development in vitro

FU Berlin

BASF RegDoc# 1987/0464
GLP

unpublished

Taalman R. D. | 1985a Mutagenicity evaluation of BAS 517 .. H (Na- N BASF
salt) in an in vitro cytogenetic assay measuring
chromosome aberration frequencies in
Chinese hamster ovary (CHO) cells

Litton Bionetics, PE Veenendaal, The
Netherlands

BASF RegDoc# 1985/219

GLP

unpublished

Taalman R. D. | 1985b Mutagenicity evaluation of BAS 517 .. H (acid) N BASF
in an in vitro cytogenetic assay measuring
chromosome aberration frequencies Chinese
hamster ovary cells

Litton Bionetics, PE Veenendaal, The
Netherlands

BASF RegDoc# 1985/220

GLP

unpublished

Taalman R. D. [ 1987 Clastogenic evaluation of BAS 517 .. H (Na- N BASF
salt) in the Chinese hamster bone marrow
cytogenetic assay

Hazleton Biotechnologies Venendaal, The
Netherlands

BASF RegDoc# 1987/069

GLP

unpublished

7.3 Environmental hazard assessment

Title Data Owner
Author(s) Year Source (where different from company) Protection

Company, Report No Claimed

GLP or GEP status (where relevant),

Published or not Y/N-R/NR
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Title Data Owner
Author(s) Year Source (where different from company) Protection
Company, Report No Claimed
GLP or GEP status (where relevant),
Published or not Y/N-R/INR
Bayer, H. 2009 Field soil dissipation study of BAS 517 H Y BASF
(Cycloxydim) in the formulation BAS 517 24 H
on bare soil at six different locations in Europe,
2007
BASF SE; Limburgerhof, Germany Fed. Rep.
2008/1091225
GLP
unpublished
Bayer, H., 2009 Field soil dissipation study of BH 517-TSO2 Y BASF
Richter, T. (metabolite of BAS 517 H, Cycloxydim) in the
formulation EXP 182565 H on bare soil at six
different locations in Europe, 2007
BASF SE, Limburgerhof, Germany Fed. Rep.
2008/1091226
GLP
unpublished
Dohmen G.P. |1999 Effects of BAS 517 H on the aquatic plant v BASF
Lemna gibba
Generated by: BASF AG, Agrarzentrum
Limburgerhof; Limburgerhof; Germany
Fed.Rep.
Report No: 1999/10180
GLP/GEP: Yes
unpublished
Dohmen G.P. |2000 Effects of BAS 517 H on the immobility of % BASF
Daphnia magna STRAUS in a 48 hour static,
acute toxicity test
Generated by: BASF AG, Agrarzentrum
Limburgerhof; Limburgerhof; Germany
Fed.Rep.
Report No: 2000/1011452
GLP/GEP: Yes
unpublished
Ebert D. 2000 Degradation of BAS 517 H (Cycloxydim) in Y BASF
water/sediment-systems under aerobic
conditions
BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2000/1000138
Yes
unpublished
Goetz N. von |[2000a Aqueous photolysis of Cycloxydim (BAS 517 Y BASF
H)

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2000/1000143

Yes

unpublished
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protection
Claimed

Y/N-R/NR

Owner

Hassink, J.

2008

Metabolism of BAS 517 H in soil under aerobic
conditions — Verification of unknown polar
degradation products

BASF SE, Limburgerhof, Germany Fed. Rep.
DoclID 2008/1005565

GLP

unpublished

Y

BASF

Hassink, J.

2009

Aqueous hydrolysis of BAS 517 H

BASF SE, Limburgerhof, Germany Fed. Rep.
2008/1090871

GLP

Unpublished

BASF

Jatzek H.-J.

1989

Determination of the longterm effects of
Cycloxydim techn. BAS 517 H on the
parthenogenetic reproduction rate of the
waterflea Daphnia magna STRAUS

Generated by: BASF AG; Ludwigshafen/Rhein;
Germany Fed.Rep.

Report No: 1989/0559

GLP/GEP: Yes

Unpublished

BASF

Jene B.

2006¢

Predicted environmental concentrations of
BAS 517 H - Cycloxydim and metabolites in
surface water and sediment on a European
level according to FOCUS

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.
2006/1037685

No, not subject to GLP regulations
unpublished

BASF

Keller E.

1985b

Hydrolysis of 1°C-BAS 517 H at pH 3, 5, 7 and
9

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.

1985/0446

No, studies were conducted prior to the
implementation of GLP but are scientifically
valid

unpublished

BASF

Kroehl, T.

2009a

Vapour pressure of Reg. No. 182565
(Metabolite BH 517-TSO2 of Cycloxydim)
BASF SE, Limburgerhof, Germany Fed. Rep.
DocID 2009/1030263

GLP

Unpublished

BASF

Kroehl, T.

2009b

Vapour pressure of Reg. No. 211725
(Metabolite BH 517-TSO of Cycloxydim)
BASF SE, Limburgerhof, Germany Fed. Rep.
DoclD 2009/1030265

GLP

Unpublished

BASF
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Title Data Owner
Author(s) Year Source (where different from company) Protection

Company, Report No Claimed

GLP or GEP status (where relevant),

Published or not Y/N-R/INR
Kubitza J. 1998 Effect of BAS 517 H on the growth of the green | y BASF

alga Pseudokirchneriella subcapitata

Generated by: BASF AG, Agrarzentrum

Limburgerhof; Limburgerhof; Germany

Fed.Rep.

Report No: 1998/11218

GLP

unpublished
Kubitza J. 2003 Effect of BAS 517 H (Cycloxydim) on the % BASF

growth of the blue-green alga Anabaena flos-

aquae.

Generated by: BASF AG, Agrarzentrum

Limburgerhof; Limburgerhof; Germany

Fed.Rep.

Report No: 2003/1004104

GLP/GEP: Yes

unpublished
Leite, R 2009 Investigation of the storage stability of BH 517- | Y BASF

TSO (metabolite of Cycloxydim — BAS 517 H)

in soil samples under usual storage conditions

BASF SA; Guaratingueta; Brazil

DocID 2009/1013407

GLP

Unpublished
Munk R. 1997 Reg.No. 211 725 (BH 517-TSO) - Acute v BASF

toxicity study on the rainbow trout

(Oncorhynchus mykiss WALBAUM 1792) in a

static system (96 hours)

Generated by: BASF AG; Ludwigshafen/Rhein;

Germany Fed.Rep.

Report No: 1997/10583

GLP/GEP: Yes

unpublished
Munk R. & 1984a Report of the study of the acute toxicity-BAS N BASF
Gelbke H.-P. 517H/Reg.No. 172 999 - rainbow trout (Salmo

Gairdneri RICH.)

Generated by: BASF AG; Ludwigshafen/Rhein;

Germany Fed. Rep.

Report No: 1984/0401

GLP/GEP: Yes

unpublished
Munk R. & 1984b Report on the study of the acute toxicity - BAS | BASF
Gelbke H.-P. 517 H (Reg.No. 172 999) - Bluegill (Lepomis

macrochirus RAF.)

Generated by: BASF AG; Ludwigshafen/Rhein;
Germany Fed. Rep.

Report No: 1984/0402

GLP/GEP: Yes

unpublished
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Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protection
Claimed

Y/N-R/NR

Owner

Platz, K

2009a

Estimation of normalized DegT50 values for
BH 517-TSO and BH 517-TSO2, metabolites
of BAS 517 H — Cycloxydim, from terrestrial
field dissipation studies

BASF SE, Limburgerhof, Germany Fed. Rep.
DoclID 2009/1017876

GLP not applicable

Unpublished

Y

BASF

Platz, K.

2009c

Addendum to report 2000/1000141: “Aerobic
Degradation of Cycloxydim (BAS 517 H) in 3
Different Soils”. Update of the kinetic
evaluation following the recommendations of
FOCUS kinetics

BASF SE, Limburgerhof, Germany Fed. Rep.
DoclID 2009/1017881

GLP not applicable

unpublished

BASF

Platz, K.

2009b

Addendum to report 2005/1010532: “Aerobic
Rate of Degradation of [14C]-BH 517-T2S02
(Metabolite of BAS 517 H, Cycloxydim) in Soil
(DT50/DT90)". Estimation of DegT50 values of
BH 517-T2S02 according to the
recommendations of FOCUS kinetics

BASF SE, Limburgerhof, Germany Fed. Rep.
DocID 2009/1017879

GLP not applicable

unpublished

BASF

Redeker J.

1988a

Partition coefficient of Cycloxydim in the
system n-octanol/water

BASF AG, Agrarzentrum Limburgerhof;
Limburgerhof; Germany Fed.Rep.

1988/10545

according to GLP*): study was performed
before 25/07/1993, no GLP certificate available

BASF
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