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Section A6.1.1.

Acute Toxicity

Annex Point IIA6.1.1.

Oral

1

1.1

Reference

A6.1.1

REFERENCE

A6.l.1

(1977)
Report on the test of the acute oral toxicity ofK-HDO in the rat. Gemiany, unpublished
1.2

Data protection

Yes

1.2.1

Data ow11e1·

BASF AG

1.2.2

Criteria for data
protection

Data submitted. to the MS after 13 May 2000 on existing a.s. for the.
pwl'ose of its entry into Annex I/IA
2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

No, methods used comparable to guidelines

2.2

GLP

No, GLP was not compulsory at the time the study was performed

2.3

Deviations

No
3

3.1

Test mate1ial

MATERIALS AND METHODS

K-HDO,p.a.

3.1.1

Lot/Batch nwnber

XXV/210e

3.1.2

Spec.ification

As given in section 2
Deviating from specification given in section 2 as follows:

3.1.2.1 Desc.ription

Salt

3.1.2.2 Purity

p.a. substance

3.1.2.3 Stability
3.2

Test Animals

3.2.l

Species

Rat

3.2.2

Strain

Sprague-Dawley

3.2.3

Source

-

3.2.4

Sex

Male/female

3.2.5

Age/weight at sh1dy 203g for male, 163g for felll.ale
initiation

3.2.6

Nwnberofanimals
per group

10

3.2.7

Control animals

Not reported

3.3

Administration/
Exposm·e

.Germany

Oral

3.3. l

Post-exposure
period

14 days

3.3.2

Type

Gavage

3.3.3

Concentration

Gavage 56.2, 68.l, 82.5, 100, 121 , 147, 178. 215, 261 mg/kg
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Section A6.l.l.

Acute Toxicity

Annex Point IIA6.1.1.

Oral

3.3.4

Vehicle

Aqueous solution

3.3.5

Concentration in
vehicle

0.562-2.61 % w/v

3.3.6

Total volume
applied

Not reported

3.3.7

Controls

Not reported

3.4

Meth od of
determination of
LDso

3.5

Further remarks

A6.1.l

Filmey' s probit analysis for a log normal distribution

4

RESULTS AND DISCUSSION

4.1

Clinical signs

See TableA6 1-1

4.2

Pathology

Heart: acute dilatation, acute congestive hyperaemia.
Lung: isolated maculate hyperaemia or infarct-like blood congestion.
Uriliary bladder: blood coloW'ed contents in isolated instances.
Animals that were sacrificed: diffuse reddening of the glandular
stomach, formation of clive11icula in the fore.stomach in some cases.

4.3

Other

No other effects reported

4.4

LDso

136mg/kgbw
5

APPLICANT'S SUMMARY AND CONCLUSION

5.1

Materials and
methods

Investigations:
a) Mortality after 1, 24, and 48 hom-s. 7, and 14 days.
Determil1ation of the median lethal dose (LD 50), calculated by
FINNEY's pro bit analysis for a log-nomial distribution.
b) Signs of toxicity
c) Necropsy of the ani:nials which died and those which were
sacrificed with carbon dioxide at the end of the observation
period.

5.2

Re.sq]ts and
discussion

The median lethal dose (LDso), calculated by FINNEY's probit analysis
for a log-normal distribution, was:
136 (l l 7-16l)mg/kg
for male and female animals after 14d:
122 (92- 16l)mg/kg
for male animals after l 4d:
for female animals after 14d:
150 (120-202)mg!kg.

5.3

Conclusion

5.3.1

Reliability

1

5.3.2

Deficiencies

No

x

'U:ROPDQ*PE+
&RPSHWHQW$XWKRULW\$XVWULD
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$
3DJHRI

7DEOHIRU$FXWH7R[LFLW\ PRGLI\LIQHFHVVDU\ 

1XPEHURIGHDG 7LPHRI
'RVH
QXPEHURI
GHDWK
>PJNJ@ LQYHVWLJDWHG
UDQJH 

2EVHUYDWLRQV





WKGD\

,PPHGLDWHO\ DIWHU DGPLQLVWUDWLRQ G\VSQRHD
WZLWFKLQJ FORQLF VSDVPV DQG SRRU JHQHUDO
FRQGLWLRQ )URP GD\  RI WKH WHVW WKH VXUYLYLQJ
DQLPDOVZHUHQRUPDO





K±K

,PPHGLDWHO\ XQG XS WR  PLQXWHV DIWHU
DGPLQLVWUDWLRQWKHVDPHVLJQVDVDWWKHGRVHVRI
DQGPJNJ$ERXWKODWHUDGGLWLRQDOO\
ODWHUDO SRVLWLRQ LQ VRPH VWDJJHULQJ LQ VRPH DQG
VDOLYDWLRQ 6RPH RI WKH DQLPDOV VKRZHG DSDWK\
DIWHUKDQGVRPHIURPGD\RIWKHWHVW)URP
GD\RIWKHWHVWG\VSQRHDLQVRPHDQGDJLWDWLRQ
LQ VRPH $IWHU GD\  WR  RI WKH WHVW WKH
VXUYLYLQJDQLPDOVZHUHQRUPDO





K±
GD\V

,PPHGLDWHO\DIWHUDGPLQLVWUDWLRQWKHVDPHVLJQV
DV DW WKH GRVHV RI  DQG  PJNJ 7KH
DQLPDOV VKRZHG VDOXWDWRU\ VSDVPV RQO\ LQ WKH
ILUVW  PLQXWHV $ERXW  KRXU DIWHU
DGPLQLVWUDWLRQ WKHUH ZDV DGGLWLRQDO VWDJJHULQJ
DQGVDOLYDWLRQ7KHDQLPDOVVKRZHGWRQLFVSDVPV
RQO\ VKRUWO\ EHIRUH GHDWK )URP GD\ RI WKH WHVW
G\VSQRHD DQG VOLJKW DSDWK\ ZLWK D SRRU JHQHUDO
FRQGLWLRQ )URP GD\  RI WKH WHVW WKH VXUYLYLQJ
DQLPDOVZHUHQRUPDO





K±
GD\V

,PPHGLDWHO\DIWHUDGPLQLVWUDWLRQWKHVDPHVLJQV
DV DW WKH GRVHV RI  DQG  PJNJ 6RPH RI
WKHDQLPDOVVKRZHGVDOXWDWRU\VSDVPVLQWKHILUVW
 PLQXWHV DQG IRU XS WR DERXW  K DERXW 
PLQXWHVWRKRXUDIWHUDGPLQLVWUDWLRQDGGLWLRQDO
RQVHW RI VWDJJHULQJ LQ VRPH DEGRPLQDOODWHUDO
SRVLWLRQ LQ VRPH DQG VDOLYDWLRQ LQ VRPH )URP
GD\V  WR  RI WKH WHVW VOLJKW G\VSQRHD VOLJKW
DSDWK\ DJLWDWLRQ LQ VRPH DQG QRW TXLWH QRUPDO
JHQHUDOFRQGLWLRQ)URPGD\VWRRIWKHWHVW
WKHVXUYLYLQJDQLPDOVZHUHQRUPDO





K±
GD\V

,PPHGLDWHO\DIWHUDGPLQLVWUDWLRQWKHVDPHVLJQV
DV DW WKH GRVHV RI  DQG  PJNJ 7KH
DQLPDOV VKRZHG VDOXWDWRU\ VSDVPV RQO\ LQ WKH
ILUVW  PLQXWHV WKHUHDIWHU WKHUH ZDV RQVHW RI
VWDJJHULQJDQGVDOLYDWLRQLQDGGLWLRQ)URPGD\
RI WKH WHVW G\VSQRHD DSDWK\ DQG VSDVWLF JDLW
ZLWK D SRRU JHQHUDO FRQGLWLRQ )URP GD\  RI
WKHWHVWWKHVXUYLYLQJDQLPDOVZHUHQRUPDO
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>PJNJ@ LQYHVWLJDWHG
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$
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2EVHUYDWLRQV





K±
GD\V

,PPHGLDWHO\ DQG XS WR  PLQXWHV DIWHU
DGPLQLVWUDWLRQ RQVHW RI G\VSQRHD WZLWFKLQJ
WUHPRU VDOWDWRU\ VSDVPV FORQLF VSDVPV DQG
SRRU JHQHUDO FRQGLWLRQ $IWHU DERXW  KRXU WKH
DQLPDOVQRORQJHUVKRZHGVDOXWDWRU\VSDVPVEXW
WKHUH ZDV DGGLWLRQDOO\ ODWHUDO SRVLWLRQ
VWDJJHULQJ DQG VDOLYDWLRQ 7KH DQLPDOV VKRZHG
WRQLF VSDVPV RQO\ VKRUWO\ EHIRUH GHDWK $ERXW
KRXUV DIWHU DGPLQLVWUDWLRQ QR ORQJHU ODWHUDO
SRVLWLRQRUFORQLFVSDVPV)URPGD\RIWKHWHVW
G\VSQRHDDSDWK\DJLWDWLRQDQGVSDVWLFJDLWZLWK
DSRRUJHQHUDOFRQGLWLRQ)URPGD\RIWKHWHVW
WKHVXUYLYLQJDQLPDOVZHUHQRUPDO





K
GD\V

,PPHGLDWHO\ DQG XS WR  PLQXWHV DIWHU
DGPLQLVWUDWLRQ RQVHW RI G\VSQRHD WZLWFKLQJ
WUHPRU VDOWDWRU\ VSDVPV FORQLF VSDVPV DQG
SRRU JHQHUDO FRQGLWLRQ $IWHU DERXW  KRXU WKH
DQLPDOVQRORQJHUVKRZHGVDOXWDWRU\VSDVPVEXW
WKHUH ZDV DGGLWLRQDOO\ ODWHUDO SRVLWLRQ
VWDJJHULQJ DQG VDOLYDWLRQ 7KH DQLPDOV VKRZHG
WRQLF VSDVPV RQO\ VKRUWO\ EHIRUH GHDWK $ERXW
KRXUV DIWHU DGPLQLVWUDWLRQ QR ORQJHU ODWHUDO
SRVLWLRQRUFORQLFVSDVPV)URPGD\RIWKHWHVW
G\VSQRHDDSDWK\DJLWDWLRQDQGVSDVWLFJDLWZLWK
DSRRUJHQHUDOFRQGLWLRQ)URPGD\RIWKHWHVW
WKHVXUYLYLQJDQLPDOVZHUHQRUPDO





K
GD\V

,PPHGLDWHO\ DIWHU DGPLQLVWUDWLRQ RQVHW RI
G\VSQRHD WZLWFKLQJ WUHPRU PRUSKLQH WDLO
FORQLFVSDVPVDQGSRRUJHQHUDOFRQGLWLRQ$IWHU
DERXW  PLQXWHV DGGLWLRQDOO\ VWDJJHULQJ DQG
VDOLYDWLRQ $ERXW  KRXU DIWHU DGPLQLVWUDWLRQ
DGGLWLRQDOO\ UROOLQJ VSDVPV LQ VRPH FDVHV 7KH
DQLPDOVVKRZHGWRQLFVSDVPVRQO\VKRUWO\EHIRUH
GHDWK $ERXW  KRXU DIWHU DGPLQLVWUDWLRQ VWLOO
G\VSQRHD DSDWK\ LQ VRPH VWDJJHULQJ WZLWFKLQJ
LQVRPHWUHPRULQVRPHDQGVDOLYDWLRQDQGSRRU
JHQHUDO FRQGLWLRQ )URP GD\  RI WKH WHVW
G\VSQRHD DSDWK\ DJLWDWLRQ DQG D VSDVWLF JDLW
ZLWKSRRUJHQHUDOFRQGLWLRQ)URPGD\VDQG
RIWKHWHVWVXUYLYLQJDQLPDOVZHUHQRUPDO
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KGD\V ,PPHGLDWHO\ DIWHU DGPLQLVWUDWLRQ RQVHW RI
G\VSQRHD WZLWFKLQJ WUHPRU PRUSKLQH WDLO
FORQLFVSDVPVDQGSRRUJHQHUDOFRQGLWLRQ$IWHU
DERXW  PLQXWHV DGGLWLRQDOO\ VWDJJHULQJ DQG
VDOLYDWLRQ $ERXW  KRXU DIWHU DGPLQLVWUDWLRQ
DGGLWLRQDOO\ UROOLQJ VSDVPV LQ VRPH FDVHV 7KH
DQLPDOVVKRZHGWRQLFVSDVPVRQO\VKRUWO\EHIRUH
GHDWK $ERXW  KRXU DIWHU DGPLQLVWUDWLRQ VWLOO
G\VSQRHD DSDWK\ LQ VRPH VWDJJHULQJ WZLWFKLQJ
LQVRPHWUHPRULQVRPHDQGVDOLYDWLRQDQGSRRU
JHQHUDO FRQGLWLRQ )URP GD\  RI WKH WHVW
G\VSQRHD DSDWK\ DJLWDWLRQ DQG D VSDVWLF JDLW
ZLWKSRRUJHQHUDOFRQGLWLRQ)URPGD\VDQG
RIWKHWHVWVXUYLYLQJDQLPDOVZHUHQRUPDO
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Evaluation by Competen1 Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

Oct. 2005

Matet'ials and Methods

Agree with applicant's version

Results and discussion

4.1. Clinical signs (summary)
Immediately after administration strnng neurological effects were observed: At
the low dose group clonic spasms, twitching. dyspnoea and poor general
condition. With increasing doses also tremor, tonic spasms. saltatory spasms,
salivation. staggering,. spastic gate. lateral position. apathy and agitation were
observed.

Conclusion

Agree with applicant's version

Reliability

1

Acceptability

acceptable

Remarks
COMMENTS FROM ...
Date

Give date ofcommenls submitted

Materials and Methods

Discuss additional relevant discrepancies refening to the (sub)heading numb.ers
and to applicant's summary and conchtsion.
Discuss ifdeviating.from view of rapporteur member state

Results a.nd discussio.n

Discuss if deviatingfom view of rapporteur 111ember state

Conclusion

Discuss ifdeviatingft·om view of rapporteur 111ember state

Reliability

Discuss if deviatingft·om view of rapporteur member state

Acceptability

Discuss if deviatingfom view of rapporteur member state

Remarks
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Section A6.1.2

Acute Toxicity

Annex Point IIA6.1.2.

Acute dermal toxicity ofK-HDO

1
1.1

Reference

A6.1.2

REFERENCE

A 6.1.2

-

(1979)
~ on the test of the acute demial toxicity of K-HDO in the rat,
- . Gennany, unpublished
1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
The investigations were carried out according to D . N. Noakes and D.
M. Sanderson (A method for determining the dermal toxicity of
pesticides: Brit. Joum. Ind. Med. 26, 1969)

2.2

GLP

No
GLP was not compulso1y at the time the study was performed

2.3

Deviations

No

3

3.1

Test material

3.1.1

Lot/Batch number

3.1.2

Specification

MATERIALS AA'D METHODS

K-HDO, p.a.

3.1.2.1 Descl"iption

Solid

3.1.2.2 Pul"ity

p.a.

3.1.2.3 Stability

3.2

Test Animals

3.2.1

Species

3.2.2

Strain

3.2.3

Source

3.2.4

Sex

3.2.5

157g (mean >veight)
Age/weight at study male animals:
initiation
female animals: 139g (mean weight)

3.2.6

Number of animals
per group

10 (5 males and 5 females)

3.2.7

Control animals

No

3.3
3.3.1

Administration/
Exposm·e
Postexposure
period

Rats

-

Sprague-Dawley/SPF

M ale and female

percutaneous
14 days
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use only
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Section A6.1.2

Acute Toxicity

Annex Point IIA6.1.2.

Acute dermal toxicity ofK-HDO

3.3.2

Area covered

3.3.3

Occlusion

3.3.4

Vehicle

3.3.5

Concentration in
vehicle

3.3.6

Total volwne
applied

2500 mg/kg bw

3.3.7

Duration of
exposure

24hours

3.3.8

Removal of test
substance

3.3.9

Controls

3.4

Exa minations

3.5

M ethod of
determination of
LDso

3.6

F urther remarks

A6.1.2

K-HDO

about 50 cm2

Water

x

Mortality within 14 days, signs of toxicity, necropsy

4

RESULTS AND DISCUSSION

4.1

C linical signs

No signs of toxicity

4.2

Pathology

The animals sacrificed after the 14-day observation period exhibited no
findings of the intemal organs attributable to the applied test substance

4.3

Other

4.4

LDso

> 2500 mg/kg bw

5
5.1

Matelials and
methods

APPLICANT 'S SUMMARY AND CONCLUSION

The product was applied as a 50% strength fonnulation in distilled
water at a dosage of 2500 mg/kg to the clipped skin of the back and
flanks (area about 50 cm2). Depilation of the dorsal and lateral parts of
the tmnk using an electrical hair cutter about 15 to 24 how·s before
administrntion.
Only animals with a healthy and undamaged skin were used in the
experiment. The fonnulation of the test substance was applied
uniformly to an area of about 50 cm2 . The treated area of skin was then
covered with alwninium foil fixed in place with adhesive tape. The
dressing was removed after the exposure time of 24 hours. The test
substance was then washed off with wann water or a mixtlll'e of water
and lutrol, drying was carried out with absorbent cotton.
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Competent Authority Austria
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Section A6.1.2

Acute Toxicity

Annex Point IIA6.1.2.

Acute dennal toxicity ofK-HDO

5.2

Results and
discussion

A6.1.2

MORTALITY: no moliality
CLINICAL S1GNS: no a.bnotmalities
SKIN FINDINGS: no abno1malities
NECROPSY FINDINGS: no findings
POTENTIAL TARGET ORGANS: no findings at the internal organs
SEX-SPECIFIC DIFFERENCES: no findings
Signs of toxicity due to the absorption:
The animals were lively dm·ing and after the adtninistration
and in the 14-days observation period.
Local itl'itation: none
Necropsy:
Animals which were sacrificed: organs normal.
The median lethal dose was > 2500 mg/kg

5.3

Conclusion

5.3.1

Reliability

5.3.2

Deficiencies

Table A6 1-1.

2

Table for Acute Toxicity (modify if necessary)

Dose
[mg/kg
bw]

Number of dead I
Titne of death
number of investigated (range)
Observations

2500

0/ 10

LD50
value

> 2500 mg/kg bw

0

Systemic signs of toxicity were not noted
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A6.1.2
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Evaluation by Competen1 Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date
Materials and Methods

Oct. 2005
3.3.5 Concentration in vehicle:
K-HDO. 50%w/w aqueous solution

Results and discussion

Agree w ith applicant's version

Conclusion

Agree with applicant's version

Reliability

2 (no GLP and no detailed specification which endpoints w ere analysed)

Acceptability

acceptable

Remarks
COMMENTS FROM ...
Date

Give date ofcomments submuted

Materials and Methods

Discuss additional relevant discrepancies referring to the (sub)heading numbers
and to applicant's summmy and conclusion.
Discuss if deviating from view of rapporteur member state

Results and discussion

Discuss ifdeviatingfi·om view ofrapporteur member state

Conclusion

Discuss ifdeviating.from view of rapporteur member state

Reliability

Discuss if deviatingfiwn view of rapporteur member state

Acceptability

Dfa•cuss ifdeviatingfi'om view of rapporteur member state

Remarks

Dr. Wolman GmbH

K-HDO
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Section A6.1.3.

Acute Toxicity

Annex Point IIA6.1.3.

Inhalation Acute inhalation toxicity in rats

1
1.1

Reference

Official
use only

REFERENCE

x

A 6.1.3/01
2Q01, Xyligen 30 F- Acute inhalation toxicity study in Wistar
.~ labotat01y repoti number, Oct 23, 2001, w1published.

l.2

Data protection

Yes

1.2. l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
pm-pose of its entry into Annex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
OECD Guideline method 403
US-EPA Guideline OPPTS 870.1300

EU Guideline 92/69 EEC and 93/21 EEC
2.2

GLP

Yes

2.3

Deviations

No

3
3.1

Test mate1ial

3.1. l

Lot/Batch nwnber

3.1.2

Specification

MATERIALS AND METHODS

Xyligen 30 F, approx. 30 % K-HDO in water

u

8380

3.1.2.1 Desc1iption

If !lflfl1"6fJHOte, gi-ve e.g. eelet:lf, flh)'Steel
f)nrtiele s:i:re/aistt:i.l:nttiea)

3.1.2.2 Pul"ity

30 %in water

feftft

(e.g. f!ev;def.

gfftttt

si'Ze.

X

3.1.2.3 Stability
3.2

Test Animals

3.2.l

Species

Wistar rat

3.2.2

Strain

3.2.3

Source

3.2.4

Sex

3.2.5

Age/weight at study Males: 8 - 12 weeks
initiation
Females: 14-18 weeks

3.2.6

Number of animals
per group

3 .2. 7

Control animals

-

ClrGlxBrlHan: WI

Male/female

x

5 males and 5 females for each test group

x

Dr. Wolman GmbH

K-HDO

Competent Authority Austria
3.3

Administt·ation/
Exposure

A 6.1.3-01
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Inhalation

3.3.1

Postexpostll'e
period

14 days, 4 weee 0f ether

3.3.2

Concentrations

Nominal concentration

1.12 [mg/I] (test group 1)

x

7.8 [mg/l] (test group 2)
Analytical concentration

13.2 [mg/ml] (test group 1)

x

20.7 [mg/ml] (test group 2)

3.3 .3

Patticle size

Only for studies with aerosols

x

MMAD < 1.2 µm + GSD 0 (test group 1)
MMAD < 1.4 ~1m + GSD 3.6% (test group 2)

3.3.4

Type or preparation For studies with particles
of patticles

3.3.5

Type of expostu·e

Head -nose inhalation system

3.3.6

\Tehicle

The samples obtained were taken up in a suitable amom1t of solvent in
a 50 ml calibrated flask. The flask was filled up to the calibration mark
after 5 ml 1 M HCL and 0.5 % FeC13 solution had been added using a
pipette. Some of the sample preparations were diluted with doubly
distilled water at a ratio of 1 : 1 in order to reacl1 a suitable measm-ing
range.

3.3. 7

Concentration in
vehicle

3.3.8

Duration of
exposure

3.3.9

Controls

3.4

Method of
determination of
LDso

3.5

Further remarks

4 hr

x
Firmey: 1971 Probit Analysis

4
4.1

Clinical signs

RESULTS AND DISCUSSION

Clinical signs of toxicity in animals exposed to 1.12 mg/l comprised
visually accelerated and slower respiration, apathy and squatting
postlll'e. Findings were observed until including study day 2.

X

Clinical signs of toxicity in animals exposed to 7 .8 mg/l comprised
attempts to escape, visually accelerated i·espiration, squatting posttu·e
and smeared fur. Red salivation, reduced general condition, and lateral
position was observed additionally in 1 male animal. Findings were
generally observed until including study day 2 except in the male
animal mentioned above. in which some persisted until day 9.
The mean body weights of the female animals exposed to the low
concentration did not increase adequately dtu·ing the first post-exposure
observation week but increased during the second week.
The mean body weights of the other animals increased during
throughout the study period.

4.2

Pathology

4.3

Othe1·

4.4

LDso

No gross pathological abnonnalities were noted in the animals
necropsied at tennination of the post-exposure observation periods

Under the conditions of this study the LC 50 for male and female rats
after liquid aerosol inhalation was > 7. 8 mg/l

X

Dr. Wolman GmbH

K-HDO

Competent Authol"ity Austria
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A6.1.3-01
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APPLICANT'S SUMMARY AND CONCLUSION

5.1

Materials and
methods

For determination of the a.cute inhalation toxicity of Xyligen 30 F as a
liquid aerosol a study in male and female Wistar rnts was performed
according to OECD guideline 403 as well as EEC and EPA guidelines.
The following measured concentrations were tested: 1.12 and 7.8 mg/I

5.2

Results and
discussion

No lethality occmred at the tested concentrations of 1.12 and 7 .8 mg/l
Xyligen 30 F during the study period of 14 days. Therefore, the study
satisfies the criteria of a limit test

5.3

Conclusion

The LC50 is > 7.8 mg/l

5.3.1

Reliability

1

5.3.2

Deficiencies

No

Table A6 1-1.
Dose
[unit}

Number ofdead I
Time of death
number ofim1estigated (range)
Observations

x
xx

xxx
LC so
value

Table for Acute Toxicity (modify if necessary)

7,8mg/1

x
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E valuation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBE R STATE
Date

Oct. 2005

Mate1ials and Methods

3.1.2.1. Desc1i ption

liquid, yellowish-bro\vn, cleru·

3.2.5 w eight at study initiation:
3.2. 7 Contr ol animals

test group 1: males: 247 g; females: 228 g

test group 2: males: 262 g; females: 226 g
not indicated

3.3.2. Concentrations

en-or:
(test group l)

(test group 2)

Nominal concentration

13.2 [mg/ml]

20.7 [mg/ml]

Analytical concentration

1.12 [mg/I]

7.8 [mg/I]

Satisfies the criteria of a limit test (Smg· L-1.(4h)-1 ): measured approximately each
hour: a quartz wool plug and 3 impingers in series filled witl1 doubly distilled
water at a sampling position inunediately adjacent to the animals noses were used
to collect the substance. For quantification a spectrophotometric method was
used.
3.3.3. Particle size

MMAD < 1.2 µm + GSD 0 (test group 1)
MMAD = 1.4 ~tm + GSD 3.6% (test group 2)
The mass mean aerodynamic diameter (MMAD) was measmed by analysing the
mass of particles on the different impactor stages with the same
spectrophotometric method as for concentration measmements. The MMAD is on
the lower edge of the range 1·ecommended within the draft OECD guidance
document 436 (l-4 µm) and the GSD only slightly above the recommended range
(1.5 - 3). This is acceptable.
3.3.8. Exposure pel'iod
4h plus equilibration time of the inhalation systems (t99 about 10 minutes)
no contrnls indicated

3.3.9. Contl'Ols

3.5. Remarks
The temperature was ca 23 °C and the relative humidity ca. 57% and air changes
about 27 times per hour.
Results and discussion

4 .1. Clinical signs

The described effects were observed in all aninials ( 5 nia.les and 5 females) of the
respective group, except where indicated - just I male.
4.4 LDso > 7.8 mg/L/4h
Conclusion

The LC50 is > 7 .8 mg K-HDO/L/4h

Reliability

l

Acceptability

acceptable

R em al'l{s

1.1 Refer ence:

The laboratory project identification number is 1310069/017001
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Inhalation (rat)

Type of test: acute inhalation toxicity (inhalation risk)

1
1.1

Reference

REFERENCE

Official
nseonly

A 6.1.3/02
-

(1971)

Report on the test of t11e acute inhalation toxicity (inhalation risk) of
Xyligen 30F in the
Germany, w1published

rat, - ·

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data. submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Arn1ex I/IA

2
2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Experimental procedure: Tinle test
The. investigation was carried out by a method derived from iliat of H .F.
Smith and C.P. Carpenter, The place of the range finding test in
industrial toxicology laborat01y. J. Ind. Hyg. a. Tox. 26. 269. (1944).

2.2

GLP

No, test was perfonned before implementation of GLP

2.3

De"Viations

No

3
3.1

Test material

3.1.l

Lot/Batch number

3.1.2

Specification

MATERIALS AND METHODS

Xyligen 30 F. approx. 30 % K-HDO in water

3.1.2.1 Description

Liquid, yellowish

3.1.2.2 Purity

30 % in water

3.1.2.3 Stability
3.2

Test Animals

3.2.1

Species

3.2.2

Strain

3.2.3

Sow·ce

3.2.4

Sex

3.2.5

Age/weight at study Approx. 210 g
.initiation

3.2.6

Nmnber of animals
per group

3.2.7

Control animals

3.3

Administration/
Exposm·e

3.3.1

Postexposw·e
period

3.3.2

Concentrations

Sprague Dawley rat

Male/female

12

Inhalation
7 days

x
1
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Inhalation (rat)

Type of test: acute inhalation toxicity (inhalation risk)
3.3.3

Pa1ticle size

3.3.4

Type or preparation
of particles

3.3.5

Type of exposW'e

Inhalation risk test

3.3.6

Vehicle

Air

3.3.7

Concentration in
vehicle

3.3.8

Dw·ation of
exposure

3.3.9

Controls

3.4

M ethod of
determination of
LD.so

3.5

Further r emarks

4.1

Clinical signs

4.2

Pathology

4.3

Other

4.4

LD.so

x
3, 10 and 30 min, 1. 3 and 8 h

~o.>

1.3 iHWl

4

RESULTS AND DISCUSSION

No gross pathological abnonnalities were noted in the animals
necropsied at tennination of the post-exposure observation periods

Under the conditions of this study the LC 0 for male and female rats
was > 1.3 mg/l
5

5.1

M aterials and
methods

x

APPLICANT'S SUMMARY AND CONCLUSION

Expe.rimental procedure: Time test
The investigation was carried out by a method derived from that of H.F.
Smith and C.P. Carpenter, The place of the range finding test in
industrial toxicology laboratory. J. Ind. Hyg. a. Tox. 26. 269. (1944).

5.2

R esults and
discussion

No lethality occwred at the tested concentrations. Therefore, the study
satisfies the criteria of a limit test

5.3

Conclusion

The LCo is > 1.3 mg/

5.3.l

Reliability

1

5.3.2

Deficiencies

No

2
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTE UR MEMBE R STATE
Date

Oct. 2005

Matelials and M ethods

3.3.2 Concentrations
saturated air (cone. ca. 1.3 mg·L·1 KHDO)
3.3.7. Concentration in vehicle
Estimated from loss of substance in chamber and amount of air passed through:
ca. 1.3 mg·L·1

Results and discu ssion

4.1. Clinical signs
no clinical signs were observed

Conclusion

Agree with applicant's version

Reliability

3, because no measurement of the exposure concentration and aerosol size was
pe1formed

Acceptability

Acceptable as complementary information, but not sufficient for risk assessment

Remarks

The substance is not volatile, relevant exposure can only occtll' by aerosol
fonnation with a range of 1 to 4 µm MMAD, which needs a very careful technical
adjustment.
COMMENTS FROM ...

Date

Give date ofcomments submitted

Matel'ials and Methods

Discuss additional rele11ant discrepancies referring to the (sub)heading numbers
and to applicant's s111m1iaJJ' and conclusion.
Discuss ifdeviatingfi·om view of rapporteur member state

Results and discussion

Discuss ifdeviatingfom view of rapporteur member state

Conclusion

Discuss ifdeviatingfi'.0111 view of rapporteur member state

Reliability

Discuss ifdeviatingfi·om view of rapporteur member state

Acceptability

Discuss

if deviatingfi·om view ofrapporteur member state

Remarks

4
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1

REFERENCE

Of.fidaJ

use only

1.1

R eference

A 6.1.4
· 1971, Report on the tests of the primary irritant effect of
Xyligen 30 F on the. skin and muc.osa of rabbits. laborat01y
report number: XX/195, May 12. 1971. tmpublished

1.2

Data protection

Yes

1.2.1

Dataowner

BASF AG

1.2.2

Criteria for data
protection

Data submitted. to the MS after 13 May 2000 on existing a.s. for the
pwJ>ose of its entry into Annex I/IA

2

GUIDE LTh'ES AND QUALITY ASSURANCE

2.1

Guideline study

No
Before OECD guideline 405 was established, eye i.ll'itation was tested
using an internal method (BASF test).

2.2

GLP

No
GLP was not compulsory at the time the study was performed

2.3

De'\'iations

The eyes were not washed out after 24 homs as specified in OECD
guideline 405
3

3.1

Test material

MATERIALS AND METHODS

Xyligen 30 F

3.l.l

Lot/Batch number

XX/195

3. 1.2

Specification

30 % K-HDO in water

3.1.2.1 Description

Liquid, yellowish-brovm, clear

3 .1.2.2 Pu1i ty

30 % active substance

3.1.2.3 Stability

The test substance is stable at ambient temperatures for at least 1 year

3.2

Test Animals

3.2.1

Species

Rabbits

3.2.2

Strain

White Viennese Rabbits

3.2.3

Source

Obtained commercially

3.2.4

Sex

1 male, 1 female

3.2.5

Age/weight at study Mean weight about 2.75 kg
initiation

3.2.6

Number of animals

2

per group

3.2.7
3.3
3.3 .1

Control animals
A dministI·ation/
Exposure
Preparation oftest
substance

X

Control was performed with NaCl
mucosal exposure
Test substance was used as delivered

x
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3.3.2

Amount of active
substance instilled

5O.tlllll3 undiluted test substance

3.3.3

Exposure period

8 days

3.3.4

Post-exposure
period

0

3.4
3.4.1

Examinations
Ophthalmoscopic
examination

3.4.1.1 Scoring system

x

L-0cal in·itant effects
Signs of toxicity due to absorption
No
0 = non-in·itaut: +/++= slight/severe
R = reddening: E = edema.: C = clouding of the comea; S = scaling

3.4.1.2 Examination time
points
3.4.2
3.5

Other investigations The rep011 describes in addition a dermal irritation test. The 1·espective
results are summarized in A6- 01- 04- s
Furthe1· 1·emarks

The report describes the eye-irritation test-findings after 1 and 14 hours
and at the end of the observation period. For a final evaluation, the
findings after 48 and 72 hours from the raw data have to be taken into
account. The raw data recorded were converted into the. present
numerical OECD grading system. The conve1ted results are presented
in table A6 1 4E-l.

4
4.1

x

10 minutes, lh. 24 h, 3 and 8 days

Clinical signs

RESUL TS AND D ISCUSSI ON

Local in·itant effects:
Application
site/time

Findings

Concentration Number
of
animals
after l h

after24h

l f.

R+IE++!C+

R+/C+/

Im.

Rt /E++/C+/

0
R+JE+IC++I 0

Bleeding

Bleeding

0

0

fu
About 50
mm'

after 8
davs

Bleeding

Comparison
NaCl:

If.

Im.

~

Explanation of signs:l

0 = non-in-itant: +/++ = slight/severe
R =reddening; E = edema; C = clouding of the comea; S = scaling
The instillation of about SO mm~ of the tmdiluted product into the
conjrmctival sac of the rabbit eye brought about marked reddening and X
relatively severe swelling of the conjunctiva, together with mucosal
bleeding and blun-ed clouding of the comea.

The data reported were converted from the BASF grading system into
the present~v used numerical OECD grading system by using a
standardized procedure.

1 The

X

BASF internal scoring system has been translated into the OECD scoring system (see table 6_1_4E-l)
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Table of converted results (substance treated eye):
Readings
Animal
Comea
Iris
Conjlll1ctiva

lh
24h
48h
72h
6d
Sd

01
02
01
02
01
02
01
02
01
02
01
02

Opacity
1
1
1
1
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

Redness
1

1
1
1
1
0
0

Additional
findings
Che mo sis
2D
2BD
OBD
lBD
OBD
OBD
OBD
OBD
OBD
OBD
0
0

Explanation of findings:
D
Discharge
Bloody dischru·ge
BD
No symptoms
0
4.2

x

A verage scor e

4.2.1

Cornea

4.2.2

Iris

4.2.3

Conj1mctiva

0

4.2.3.1 Redness
4.2.3.2 Chemosis

4.3

R eversibility

4.4

Other

4.5

O verall result

1.5

The inflammatory changes were reversible over the course of 8 days

The primary itntant effect of Xyligen 30 F on rabbit mucosa has been
tested.
The instillation of about 50 mm3 of the undiluted product into the
conjunctival sac of the rabbit eye brought about mru"ked reddening and
relatively severe swellmg of the conjllllctiva, together with mucosa!
bleedmg and blwred cloudmg of the cornea. The itrllammatory changes
were reversible over the course of 8 days.
5

5.1

M ate1i als and
m ethods

APPLICANT'S SUMMARY AND C ONCLUSION

Experitnental
anitnafs:

White Viennese rabbits (3 male I 1
female), obtained commercially

Body weight:

Mean weight about 2.75 kg

Food:

The anillials received Altromin MS
supplied by Altrogge, Lage/L., and
water ad libitum

Mode of adniillistration:

The product was applied undiluted to
the skill of the back and eru·s and mto
the conjunctiva! sac of the eye.
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Experimental procedure:
Before OECD guideline 405 was established, eye irritation was tested
using an intemal method (BASF test). White Vienna rabbits were used.
About 50 mm3 of test substance were applied to the conjunctiva! sac of
one eye of the test animals and distributed unifonnly over the surface of
the eye. The saline-treated adjacent eye served as control. The animals
were observed several times on the treatment day and up to 8 days
afterwards. The findings after 10 1ninutes, l and 24 hours, 3 and 8 days
were recorded.
Investigations:

local itTitant effects
Signs of toxicity due to absorption

5.2

Results and
discussion

The instillation of about 50 mm3 of the undiluted product into the
conjm1ctival sac of the rabbit eye brought about marked reddening and
relatively severe swelling of the conjm1ctiva, together with nmcosa.l
bleeding and bhmed clouding ofthe cornea. The inflammatoty changes
were reversible over the course of 8 days. No signs due to absorption
were observed.

5.3

Conclusion

Then using or processing Xyligen 30 F the eyes should be protected
and prolonged contact with skin should be avoided.

5.3.1

Reliability

1

5.3.2

Deficiencies

No

X

x
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Date
Matedals and Methods

07.12.2005
2.3. Deviations
The OECD guideline 405 states in Article 12 . .. "at 24 hours a washout may be
used if considered appropriate"
3.1.1 Lot/Batch number
XX/195 is not the lot number, but the experiment number.
3.3.2. Amount of active substance instilled
50 ~tl of test substance: OECD guideline 405 recommends 1OOµl
3.4.1.2. Examination time points
10 minutes, 1h. 24 h , 3 and 8 days: The report is inconsistent, since these time
points are mentioned in the methods section, but in the results section only the
results for lh, 24 hand 8 days are given.
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1

1.1

Reference

REFERENCE

A6.l.4
1971 , Report on the tests of the primary ill'itant effect ofXyligen
30 F on the skin and mucosa of rabbits, · laboratory report
number: XX/195. May 12. 1971 , unpublished

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex I/IA
2

2.1

Guideline study

GUIDELINES AA'D QUALITY ASSURANCE

No
Method used comparable to OECD guideline.

2.2

GLP

No
GLP was not compulso1y at the time the study was performed

2.3

Deviations

No

3

3.1

Test material

3.1.1

Lot/Batch. number

3.1.2

Specification

MATERIALS AND METHODS

Xyligen30 F

30 % K-HDO in water

3.1.2.1 Description

Liquid, yellowish-brm,vn. clear

3.1.2.2 Pw·ity

30 % active substance

3.1.2.3 Stability
3.2

Test Animals

3.2.1

Species

Rabbits

3.2.2

Strain

White Viennese Rabbits

3.2.3

Source

Obtained commercially

3.2.4

Sex

2 males (skin ill'itation test)

3.2.5

Age/weight at study Mean weight about 2.75 kg
initiation

3.2.6

Number of animals
per group

2

3.2.7

Control animal.s

Yes

3.3
3.3.1

Administration/
Exposure
Application

Dermal

Official
use only
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3.3.1.1 Preparation oftest Test substance was used as delivered.
substance
3.3.1.2 Test site and
Preparation of
Test Site

Dorsal skin

3.3.2

Occlusion

Occlusive

3.3.3

V ehicle

Cotton can-iers

3.3.4

Concentration in
vehicle

Undiluted test substance

3.3.5

Total volume
applied

Rabbit ear: 1 - 2 ml test substance

x

3.3.6

Removal of test
substance

Following the sho1t exposure the treated area of skin were first washed
with undiluted Lutrol 9 and then with a 50% strength aqueous solution
of Lutrol, while the skin was untreated after expostU'e for 20 hotll's.

x

3.3.7

Duration of
exposure

3.3.8

Post-exposme
period

3.3.9

Controls

3.4

Skin of Ear

x

Rabbit ear: 20 hotll's
Dorsal skin: 1, 5, 15 min and 20 hom·s
7-8 days

x

Examinations

3.4.1

Clinical signs

Yes

3.4.2

Dermal
examination

Yes

3.4.2.1 Scoring system

0 = non-iiritant; +/++=slight/severe
R = reddening; S = scaling, E = edema

3.4.2.2 Examination time
points
3.4.3
3.5

Ear: 20 h. 24 h, 3 and 8 days
Back: 1 min, 5 min. 15 min, 20 h, 24 h, 8 days

Other examinations
Further remarks
4

4.1
4.1.1

RESULTS AND DISCUSSION

x

Average sco1·e
Erythema

0 (for exposure times up to 15 min)
1,5 (for 20 hours exposure)

4.1..2

Edema

0 (for exposure tin1es up to 15 min)
1 (for 20 hours exposure)

4.2

Reversibility

Ear: the slight reddening disappeai·ed within 8 days
Back: on exposure for 20 hours there was fonnation of coarse scales

4.3

x

Other examinations
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4.4

Overall 1·es ult

The primary in-itant effect of Xyligen 30 F on rabbit skin has been
tested. The m1diluted product was 11011-itTitant on exposure of the very
sensitive dorsal skin for short periods (1, 5 and 15 minutes). On
exposure for 20 hours. Xyligen 30 F led to moderately severe
overlapping reddening, which was spotty in some cases, and to slight
swelling; there was formation of coarse scars after 8 days. Only a slight
reddening, which disappeared within 8 days, was observed in the 20hour test on the skin of the ear.
Nmnber
Application Concentrat
of
site/tinie
IOU
animals
BACK
1 min
lm.
Im.
5 min
1111.
midiluted
lm.
15 min
lm.
Im.
20h.
lm.
1 m.

EAR

Findings after:

0
0
0
0
0
0
R++ overlapping
areas/E+
R++ overlapping/E+
R+ bluish
R+

lm.
1 m.

20h.

Is clays

24 hours

0
0
0
0
0
0
R+/S++
R+IS++
0
0

0 = non-itritant; +/++ =slight/severe
R = reddening; S = scaling; E = edema

The data reported were converted from the BASF grading system into
the presently used nume1ical OECD grading system by using a
standardized procedure.
Table of conve1ted results:
Exposure time
Animal
after patch removal
24h
48h
72h
d4
d7
d8

1 min
1 2
0 0
0 0
0 0
0 0
0 0
0 0
0 0

CfV1J ema
5min 15min 20hrs
1 2 1 2 3 4
0 0 0 0 - .
0 0 0 0 2 2
0 0 0 0 1 2
0 0 0 0 1 1
0 0 0 0 1 0
0 0 0 0 1 1
0 0 0 0 1 1

Edema
1 min 5min 15mir
1 2 1 2 1 2
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Explanation of findings:

· = not determined
01 = erythema extending beyond lhe area of exposure
02 = patchy erythema
03 =yellowish
04 = incipient scaling
05 = coarse scaling
06 redbrown patchy superficial necrosis

=

Addrtional findinQS
20 hrs
3 4
3
4

20h~

.

.

.

-

1
1
1
0
0
0

1
1
1
0
0
0

01, 02
01
01 , 03

01

04

05
05

02
06
05
05

x
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5

5.1

Mate1ials and
methods

5.2

Results and
discussion

5.3

Conclusion

APPLICANT'S SUMMARY AND CONCLUSION

Before OECD Guideline 404 was established, skin iiritation was tested
using an intemal method ~ ·
White Vienna rabbits were used. Two rabbits were treated for 1, 5 and
15 minutes and 2 other animals for 20 hours using occlusive conditions.
An application site of 2.5 cm x 2.5 cm was covered with the undiluted
liquid test substance. In addition, skin tissue from the ear was tested by
wrapping the ear. The results from the ear are not taken into account for
evaluation, as they do not represent testing of the dorsal/lateral flank of
the back.
After the short application tin1es (1 , 5 and 15 minutes), the treated areas
of skin were first washed with w1diluted Lutrol 9 and then with a 50 %
strength aqueous solution of LutroL while the skin was untreated after
exposure for 20 hours.
The animals were kept for 8 days and skin changes were observed on
working days.
The report describes findings after 24 hours and at the end of the
observation period (day 8). In the raw data additional findings after 48
and 72 hours and after 4 and 7 days were noted.
The data reported were converted from the BASF grading system into
the presently used numerical OECD grading system by using a
standai·dized procedure (see section 4.4).
The undiluted product was non-itTitant on exposure of the very
sensitive dorsal skin for short periods (I, 5 and 15 minutes). On
exposure for 20 hours, Xyligen 30 F led to moderately severe
overlapping reddening, which was spotty in some cases, and to slight
swelling; there was fonnation of coarse scars after 8 days. Only a slight
reddening, which disappeared within 8 days. was observed in the 20hour test on the skin of the ear.

5.3.1

Reliability

1

5.3.2

Deficiencies

No

x
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

07.12.2005

Materials and Methods

3.3. Adminisn·ation and Exposure
3.3.2. Occlusion
occlusive: The study report does not indicate weather the dressing was occlusive
or semiocclusive
3.3.5. Total Volume applied
De1·mal - back: Test patches (2,5 x 2,5cm) impregnated with test substance: in
line with OECD guideline 404
Eye: agree with applicant 1- 2 ml
3.3.6. Removal of test substance
dermal back: after 1, 5, 15 minutes exposure, the skin was washed; after 20h
exposure no washing: OECD guideline 404 reco1mnends 4 hours exposure with
subsequent washing.
dermal .ear: after 20 hours exposure no washing: no OECD recommendation for
testing on ear
3.3.8. Post exposure period
8 days: OECD guideline 404 recommends 14 days in case no severe pain or
distress is observed
3.4.2.2. Examination time points
Ear: 20 h, 24 h, 3 and 8 days
Back: 1 min, 5 mi.n.15 .nlln, 20 h, 24 h, 3 and 8 days
The report is inconsistent. since these tin1e points are mentioned in the methods
section, but in the results section only the results for 24 h and 8 days are given. In
the discussion it is mentioned that the raw data contain these missing data. but the
raw data were not submitted.
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Skin sensitisation
Local Lymph Node Assay (LLNA)
1

1.1

A6.1.5.

REFERENCE

Official

use only

A 6.1.5 /01
(2004)
Xyligen LP 15670: Testing of the skin sensitizating potential with the
Local Lymph Node Assay, Laboratory Project ID Wol91, . ..
unpublished

1.2

Data protection

Yes

1.2.1

Data owne1·

Dr. WohnanGmbH

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
prnpose of its entry into Aru1ex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
Directive 2004/73/EC. B.42, April 2004
EPA OPPTS 870.2600, March 2003
OECD 429, April 2002

2.2

GLP

Yes

2.3

Deviations

No

3
3.1

Test material

3.1.1

Lot/Batc11munber

3. 1.2

Specification

MATERIALS AND METHODS

Xyligen LP 15670 (30.4 % N-Cyclohexyldiazenimndioxy-potassium in
water)
VM 2008

3.1.2.1 Description

Yellowish liquid

3.1.2.2 Pw1ty

30,4 % N-Cyclohexyldiazeniumdioxy-potassimn (K-HDO)

3.1.2.3 Stability

Approx. 1 year under normal storage conditions

3.1.2.4 Preparation oftest
substance for
application

Test substance was diluted in water and was adininistered to three groups X
of 6 female CBA/Ca mice.

3.1.2.5 Pretest petlormed
on irritant effects

Yes

3.2

Test Animals

3.2.1

Species

Mice

3.2.2

Strain

3.2.3

Source

3.2.4

Sex

3.2.5

Age/weight at study About 8 weeks
initiation
Weight at study initfation; 17,6-21,8 g

-

CBA/CaOlaHsd.

Female
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3.2.6

Number of animals
per group

Nmnber of animals per control group: 6

Control animals

Yes

3.2.7
3.3

Administration/
Exposure

3.3.1

Induction schedule

3.3.2

Way of Induction

3.3.3

Concentrations
used for induction

3.3.4

Concentration
Freund's Complete
Adjuvant (FCA)

3.3.5

Challenge schedule

3.3.6

Concentrations
used for challenge

3.3.7

Rechallenge

3.3.8

Scoring schedule

3.3 .9

Removal of the test
substance

3.3.10

Positive control
substance

3.4
3.4.1
3.5

4.1.1

4.2

Page 2 of 6

Nmnber of animals of the test group : 6

Administration was perfonned epicutaneously to the dorsal swface of
both ears, once a day on three consecutiv e days. The volume
administered was 25 ~tl per ear. Administration of 20 µCi 3 HTdR to all
mice via a tail vein on day 6. 5 hours later. the draining auricular lymph
nodes were excised and pooled separately for each group.

10, 25 and 50 % (v/v). 25 µl per ear on three consecutive days

Hexyl cinnamic aldehyde

Examinations
Pilot study

Yes

Further remarks

4
4.1

A6.1.5.

Results of main test

Other findings

Overall result

RESUL TS AND DISCUSSION

All animals survived tmtil the end of the study. No adverse effects were X
noted in all animals of the groups A, B, K, and P and in 3 animals of
group C throughout the whole study. 3 aninials of the high dosed group
C showed on day 3-5 1·educed motoric activities. Htmched positions were
observed in one animal on Day 3 and in 2 animals on Day 4 .
Body masses and body mass gains of all animals were in the range to be
expected from animals of the same strain, sex, and age. No skin il1'itating
effects were observed in all animals of the groups A, B, K and P and in 4
animals of group C throughout the whole study. 2 Animals of the high
dosed group Chad white crusts at the application sites on Day 3-5.
According to the OECD guideline 429, the Directive 2004/73/EC
method B. 42 and the EPA guideline OPPTS 870.2600, Xyligen LP
15670 is regarded as a non-sensitiser in the LLNA. According to this
study and to the Directive 2001/59/EC for classification, the test
substance Xyligen LP 15670 needs not to be labelled with R 43.

Dr. Wolman GmbH
Competent Authority Austl'ia

Section A6.1.5
Annex Point IIA6.1.5

K-HDO

A6.1.5.
Page 3 of6

Skin sensitisation
Local Lymph Node Assay (LLNA)
5

APPLICANT'S SUMMARY ANI> CONCLUSION

5.1

Mate1ials and
methods

The active ingredient N-Cyclohexyldiazeniumdioxy-potassium (KHDO) was tested for the skin sensitising potential in the Local Lymph
Node Assay. The test was perfom1ed according to the. OECD guideline
429. the Directive 2004/73/EC method B. 42 and the EPA guideline
OPPTS 870.2600

5.2

Results and
discussion

Under the used test conditions, N-Cyclohexyldiazeniumdioxy-potassimn
did not show skin sensitising potential.

5.3

Condusion

N-Cyclohexyldiazeniumdioxy-potassium is not a skin sensitiser.

5.3.1

Reliability

1

5.3.2

Deficiencies

No
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Local Lymph Node Assay (LLNA)
Evaluation by Competent Authorities
EVALUATION ~y RAPPORTEU R MEMBER STATE

Date

Oct. 2005

Materials and Methods

3.1.2.4. Prepamtion oftest substance fo1· application
Justification for the choice of the vehicle (water only) is provided in the study
report: The test substance is not soluble in pure acetone and ethanol and in some of
the solvents reconunended by the OECD guideline 429 the test substance 1·eacted
with the solvent and a white precipitate ocewTed. Furthennore application of25 ~Ll
of a 50% test substance dilution in water (v/v) showed that this solution wets the
skin and does not nm off the skin. Furthermore the test substance cannot be used
with other solvents than water.

Results and discussion

4.1 Results of the main test
Positive Control: Application of 25% hexyl ci.tmamic aldehyde in AOO
(acetone: olive oil, 4:1 ) resulted in an sti.tnulation index SI of 53,3. These results
proved the sensitivity of the strain ani.tu.als used and the reliability of the
experi.tnental technique.

Conclusion

Agree with applicant's version

Reliability

I

Acceptability

Acceptable

Remarks

COMMENTS FROM ...

Date
Mate1·ials and M ethods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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Table A6_1_5-3: dpm results and calculated Stimulation-index (SI)








Table A6_1_5-4: general observations and observations of the application sites on
days 1 - 6
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Oral, dem1al and intravenous administration of 14C -K-HDO, 14C - CuHDO and 14C-A1-HDO to rats
Justification for n on-submission of data

Other existing data [0]
Limited exposur e

[0]

Detailed ju stification:

Technically not feasible [0 ]

Scientifically unjustified [IZJ]

O ther justification [iZJ]

A basic toxicokinetic study on Cu-HDO, K-HDO, Al-HDO and a wood
preservative formulation and nvo studies about the toxicokinetics and
metabolism of Cu-HDO were submitted. In addition answered
questions of the RMS:
BASF expei1 judgement (additional comments):
The data for Cu-HDO show that this material is intestinally resorbed to
> 87%. Furthermore, 58-72% are dissociated as shown by the appearance
of one glucmonidated major metabolite. The metabolism study v.rith CuHDO therefore contains and implies also an effective investigation of the
dissociated HDO moiety. Due to the lower toxicity, Cu·HDO can be
administered at 2-fold higher doses than K-HDO. Thus. there would not be
much point in investigating K-HDO, which cannot be administered at doses
that would lead to HDO-levels higher than after Cu-HDO administration.

HDO is expected to fom1 metal complexes with earth alkali ions such as
Ca2+ and Mg2+. The formation of such complexes has been shown
experimentally in-vitro. Therefore. it is reasonable to assume that in human
tissue fluids the HDO anion will fonn complexes with Ca 2+ and/or Mg2+
ions that are expected to be more stable than the easily dissociable K-HDO
salt. The extent of complex formation ·will depend on the molar availability
of Ca2+ and/or Mg2+ - ions in the respective compartment. Under these
assumptions, a read-across from the Cu-HDO complex data to the expected
earth alkali or transition metal HDO complexes formed within the body
fromK-HDO appears justified.
Unde11aking of intended
data submission
[0]

Official
use oDly
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Metabolism studies in mammals. Basic toxicokinetics,
including a dermal absorption study
Oral, dem1al and intravenous administt~ation of 14C -K-HDO, 14C - CuHDO and 14c-Al-HDO to rnts
Evaluation by Competent Authol'ities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date

16.12.2005

Evaluation of applicant's The explanation of the applicant is consistent with the data submitted. However the
justification would not have been necessruy and is not relevant for the toxicokinetic
justification
study presented within this document IILL\.6.2.1. ~1993). since tJlis kinetic study
contains data for Cu-HDO as well as for K-HDO.
Within the docmnent IIIA6.2.2. 2001) toxicokinetic data are be presented for
Cu-HDO that confirm the toxikok:inetic data of the study. Within document
IlIA6.2.3. ~ 2002) metabolism data for Cu-HDO and read across ru·guments to
K-HDO are presented.
Conclusion
Remarks

COMMENTS FROM OTHER MEMBER STATE (SPECIFY)

Date
Evaluation of applicant's
justification
Conclusion
Remarks
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Metabolism studies in mammals. Basic toxicokinetics,
including a dermal absorption study
Oral, detmal and intravenous administration of 14C-K-HDO, 14C -CuHDO and 14C-Al-HDO to rats

1
1.1

Reference

REFERENCE

A6.2
(1993)
Study on the Comparison of the adsorption and excretion of the potassium,
copper and aluminiwn salt of 14-C-N Cyclohexyl-hydroxi-diazeniumoxide
after oral, dermal and intravenous administration to Wistai· rats. Report:
22B0638/896001 , · 1mpublished

1.2

Data protection

Yes

1.2. l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
pmpose.of its entry into Am1ex.IIIA
2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

No

2.2

GLP

Yes

2.3

Deviations
MATERIALS AND METHODS

3
3.1
3.1.1

Test material
Lot/Batclurnmber

K-HDO, Cu-HDO and Al-HDO
K-HDO, ReuE 7350 and 266/3, pm·ity 92 % (calculated without water,
radiochemical pmity > 99 %)
Cu-HDO. Reu E 7339. pmity 99.6 %
Al-HDO, Reu E 7353. purity 99 %

3.1.2

Specification

3.1.2.l Description

solid

3.1.2.2 Purity

See 3.1.1.

3.1.2.3 Stability

K-HDO is stable in aqueous solution for at least 28 days
Al-HDO is stable in organic solvents
Cu-HDO is stable for at least one year

3.l.2.4 Radio-labelling

14C

-K-HDO, the cyclohexyl group contains the 14C-label

labelling of Cu-HDO by conversion of the labelled K-HDO
3.2

Test Animals

3.2.l

Species

3.2.2

Strain

3.2.3

Source

3.2.4

Sex

}len efttfy field
Rat

-

Wistar, Chbb=Thom (SPF)

M ale (other toxicity data are generated using the same species ai1d strain. In
order to relate the expected results to these data the same species and strnin
have to be used.)

Official
use
only

Dr. Wolman GmbH

Section A6.2
Annex Point IIA6.2

A 6.2.1.

K -HDO

Competent Authority Aush·ia

Page 4of12

Metabolism studies in mammals. Basic toxicokinetics,
including a dermal absorption study
Oral, dermal and intravenous administration of 14C - K-RDO, 14C -CuHDO and 14C -Al-HDO to rats

3.2. 5

Age/weight at
study initiation

About 300 g

3.2.6

Number of animals

2 animals per experiment

3 .2. 7

Control animals

Not known

3.3

Administration/
Exposure

Oral (gavage using the material in solution, suspension or solve in technical
preparation Wolmanit CX~SO) . intravenous (dissolved in 0.9 % NaCl
solution) and dermal

X

Summary of i nformation on treatment. number of anima l s.
sampling and references to report sections
Nulllber Qf animals
per type of sa1t

Treatment

K'

2mn.1
mma1

cu>+

SectiM
No.

Al' '
.

2

in solution

Sampl i ng

prele$l w1th un 1abe11 ed
mat er--1al i
no sampl l ng
¥rlne
0-8; .g.z4 ~

3. 3. 1.

4

.

~mn., in .sol ut ion

2

2

2.

yrine
feces
p asma

9ava99

2.

2

2.

v•ine
a . a, s-~4· j4'4R ~
~eces
4.4
p asma g·~;
ZA;; 4 'h; ; S ;

i-1'

3.3.4.

2

2

2

ur ine
f ·a eces

8 - 24 ·
4· 48 · 49'.72 h

3.3 . 5.

2ii~; A,;24; 24-48 ;

urine

2s~h8h24; 2H8 ;

i n solution

material In
suspension
gara~e ; simupt.~d
in

a e with

ee

gavage
materia l in techn i cal
r~ara~tyn
Wo 11anl t
~m':la fd~~n Ist rat ion

-

2

e~~~e~ir 8:~4 ~- 24

f

0·8;
g-8; •f4;
4 ; ~4-48
4-48 ~
24~'4 \2; 4; 8 ;

~-8·

3.3.2..
3. 3.3 .

2

3.3 . 6 .

faeces ~s~iz8,; Z4 : 24- 48;
2

2

2.

s·uspens ion

~m:lafd~~·wm~~?

urine ~ii~1z8,;24; H - 48;
fae<es ~ii~h8~24;· 24 -48;
s ki n was h at 8 h
urlpe ~8~1lii24 ; 24-48 ;
f aeces ~S~;z8;;24; 24-48;

rvmityn
\lo n1an1 t

2

~m~r.1

2

2

¥~!~:s

8=3i

in

3,j. 7 .

3 .3 .8 .

skin wash at 8 h

3:~:i ~: :1~ ~

3.3.9.

suspensum
gange
material In
suspension

3

3

2

bile

2-o:s
. 4, 4. g.s
; 81t
• 4 1-h2;

3.3.10.

ln:;avenqus

-

2

.

~~~~~s u~ a:~:~ ~==:B ~

3 3. 11 .

•ppl leamater ial ,f n so 1uti on

3.3.l

Preparation of test
site

De1mal: shaved skin· about12 cm2 on the back of the slightly anaesthetized
animal. The treated area is tightly covered.

3.3.2

Concentration of
test substance

20 mg/kg

3.3.3

Specific activity of
test substance

3.3.4

Volume applied

3.3.5

Size of test site

12 cm2

3.3.6

Exposure period

8 hours

3.3.7

Sampling time

8 h and 48 h and 72 h after initiation of skin contact

x
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Metabolism studies in mammals. Basic toxicokinetics,
including a dermal absorption study
Oral, dem18l and intravenous administration of 14C-K-HDO, 14C -CuHDO and 14C-Al-HDO to rats

3.3.8

Samples

Urine. faeces, exhaled air, blood/plasma, bile, carcass, treated skin, liquid
used for washing the skin, wool swap

3.4

Toxic effects,
clinical signs

Other toxicity data are generated using the same species and strain.

3.5

D ermal irritation

No significant effects described vvithin the study

3.6

Recovery of labelled
compound

Approx. 100 %
Recovery rates for all experin1ents are presented in table 3.6

3.7

Percutaneous
absorption

< 3%

4

x

x
APPLICANT'S SUMMARY AND CONCL USION

4.1

Materials a nd
m ethods

Determination of rate and extent of absorption and excretion of
radioactivity after oral, intravenous or dermal administration of the
potassium. copper or aluminium salt of 14C-N -Cyclohexyl-hydroxidiazeniumoxide to male rats. The test material was administered in aqueous
solution, suspension or technical preparation. In order to gain further
infonnation on the routes of excretion the biliary excretion was checked
using bile duct cannulated rats and the exhalation of 14C C0 2 was checked
in a closed chamber system.

4.2

Results, discussion
and conclusion

RESULTS AND DISCUSSION

The aim of the study was to provide data for the following areas:
Comparison of the rate and extent of absorption and excretion of
radioactivity after oral or dennal administration of the potassium,
copper and aluminium salt of 14C-N-Cyclohexyl-hydroxicliazeniumoxide (14C-K-HDO, 14C-Cu-HDO, 14C-Al-HDO)
The fate of the con-esponding cations after the administration of
the above mentioned N-Cyclohexyl-hydroxi-diazeniumoxide
Rate and extent of absorption and excretion of radioactivity after
oral, dem1al and intravenous adtninistration of 14C-Cu-HDO in
aqueous solution, suspension or in the technical formulation.
The following conclusions can be drawn:
After oral administration of the test substance via gavage between
60 and 82 % of the dose are excreted in urine within the first 24
homs. After simulated feed in take about 9 S % of the dose is found
in urine withit1 this tin1e period. Total recovery ranges from 63-98
% of the dose.
The total recove1y from faeces is always below 3 % of the dose
indicating a rather fast and extensive absorption of the HDO part
of the administered salt.
As far as it can be concluded from data of two animals plasma
level is always below 0.1 %. After 8 or 24 hours in most cases the
amount of radioactivity is close to the detection limit.
After oral administration of the test material in the technical

preparation (Wolmanit CX-50) results were found to be similar to
the test material preparations.
Dennal application of the test material either in suspension or in X
technical preparation did not result in any considerable resorption.
Cumulated yields are below 3 %. Recovery from skin or skin wash
including wool swap after 8 h exposure is around 100 %
(suspension).
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Metabolism studies in mammals. Basic toxicokinetics,
including a dermal absorption study
Oral, dem1<1l and intravenous administration of 14C-K-HDO, 14C - CuHDO and 14C-Al-HDO to rats
Intravenous application of 14C-Cu-HDO (dose 2 mg/kg) resulted in
an excretion in urine as it was found in the gavage experiments.
Within the first 24 hours 88 % of the dose is found there.
After oral administration a biliary excretion in the range of21-32
% of the dose is found which is considerably higher than any
faecal excretion found in the other experiments Therefore
enterohepatic circulation has to be anticipated.
Comparison of the different salts of HDO
With respect to differences in solubility in aqueous media (known
from other studies) and differences in their acute toxicity it could
be expected that also differences might be found for the rate and
e>..'tent of the adso1ption and excretion or the general
bioavailability of the variom; diazeniumoxides. Although the study
provides only data from a limited number of animals, it can be
seen tl1at there is vi11ually no difference in the amoU11ts of
radioactivity in body fluids or excreta. This indicates that the
bioavailability of the organic anion (HDO-) is not -or only to a
1ninor extent- influenc.ed by the type of cation boU11d to it.

St111cture

Water solubility

LDso

K-HDO
Cu-(HD0)2
Al-(HD0)3

Soluble
Low
Ve1y low

136mglkg
500 mg/kg
> 5000 m.f!lkf!

As can be seen from these data the organic anion of all three
diazen.iumoxides salts is well resorbed and excreted mainly in urine at a
relatively fast rate following oral or intravenous administration to male rats.
There is virtually no resorption after dermal application. Administration of
the test ll1a.terial in a technical preparation (Wolmanit CX-50) instead of
aqueous suspensions or solutions did not influence the results of absorption
or excretion. With respect to differences in solubility in aqueous media and
differences in their acute toxicity, it was expected that difforences might be
foU11d for the rate and extent of absorption and excretion or general
bioavailabil.ity of the diazeniumoxides. As can be seen from these data is
virtually no difference with respect to the above parameters indicating that
a dissociation of the salts might occur prior or during absorption. This
would lead to the expectation that adverse effects in toxicity studies with
such test materials 1night in part be due to the con-esponding cations.

x

X

Remarks to the study report:
Since the aim of the study was to provide only preliminary data, the muriber
of animals per experiment was restricted in each experiment to 2 males per
type of salt.

4.2.1

Reliability

1

4.2.2

Deficiencies

No

x
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5HFRYHU\UDWHV
'HUPDO DSSOLFDWLRQ RI WKH WHVW PDWHULDO HLWKHU LQ VXVSHQVLRQ RU LQ WHFKQLFDO SUHSDUDWLRQ GLG QRW UHVXOW LQ DQ\
FRQVLGHUDEOH UHVRUSWLRQ &XPXODWHG \LHOGV DUH EHORZ   5HFRYHU\ IURP VNLQ RU VNLQ ZDVK LQFOXGLQJ ZRRO VZDS
DIWHUKRXUH[SRVXUHLVDURXQGRIWKHGRVHLQVHFWLRQ VXVSHQVLRQ 7KHFRQVLGHUDEOHORZHUUHFRYHU\LQ
VHFWLRQ WHFKQLFDOSUHSDUDWLRQ FDQQRWEHH[SODLQHGZLWKWKHDYDLODEOHGDWDIURPRQO\WZRDQLPDOV
,QWUDYHQRXV DSSOLFDWLRQ RI &&X+'2 GRVH  PJNJ  UHVXOWHG LQ DQ H[FUHWLRQ LQ XULQH DV LW ZDV IRXQG LQ WKH
JDYDJHH[SHULPHQWV:LWKLQWKHILUVWKRXUVRIWKHGRVHLVIRXQGWKHUH
$IWHURUDODGPLQLVWUDWLRQDELOLDU\H[FUHWLRQLQWKHUDQJHRI±RIWKHGRVHLVIRXQGZKLFKLVFRQVLGHUDEO\
KLJKHU WKDQ DQ\ IDHFDO H[FUHWLRQ IRXQG LQ WKH RWKHU H[SHULPHQWV 7KHUHIRUH HQWHURKHSDWLF FLUFXODWLRQ KDV WR EH
DQWLFLSDWHG:KHWKHUWKHGHOD\HGPD[LPXPLQELOLDU\H[FUHWLRQDIWHUDGPLQLVWUDWLRQRI &&X+'2LVDQDUWHIDFWRU
DVXEVWDQFHUHODWHGHIIHFWFDQQRWEHFRQFOXGHGIURPGDWDZLWKWZRDQLPDOV
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EV ALUATIO~ BY RAPPORTEUR MEMBE R STATE
Date

16.12.2005

Mate1i als and Methods

3.3. Administration/Exposure

Cu-HDO was also applied within the technical preparation Wolman.it CX 50, which
is a formulation similar to (but not identical with) the representative product ofCuHDO.
3.3.2. Concentration of test substance
20 mg/kg bw and 12cm2 corresponds to 0,5 mg/cm2, which is slightly below the
recommendation of the OECD guideline 427of1-5 mg/cm2 . A volume of500 ~d was
applied to 12cm2 , which is 4x above the recommended 120~tl.
3.6. R ecover y oflabelled compound and 4.2. Results and Disc.ussion
The applicant did not present a table 3.6. within this study s1m1111a1y. He presented a
table 6.2.1., whicl1 was however irrelevant for this smnmruy, since it contained data
for Cu-HDO and not for K-HDO. The RMS crossed out the table in order to improve
the clarity of this summruy.
Dermal: The recove1y is about 106% for Cu-HDO in suspension and 77% for CuHDO in technical preparation and 103% for K-HDO.
All: In total 18 tests were carried out with this study, 8 with Cu-HDO. 5 withK-HDO
and 5 with Al-HDO. In 5 from the 8 tests with Cu-HDO the recove1y rate was below
90% (69%, 75%, 84%, 77%) and in 2 of 5 tests with K-HDO the recovery rate was
below 90% (67%, 69%). In total for 10 of the 18 tests the recovery rate was below
90%. This limits the reliability of the total study.
The LD50 for Cu-HDO used for the assessment of Cu-HDO is 380 mg/kg bw and not
500 mg/kg bw, but this does not affect this discussion here.
3. 7. Percutaneus Ab sorp tion - K -HDO
According to table 3, p23 of the report the excretion ofK-HDO via urine peaked in
the 8-24h interval with 1,3%, then decreased till the last interval 48-72h to 0,1 %
summing up to a total of 2,4% excretion. Concentration in faeces was below 0,1%
and within the oral toxicokinetic tests concentration in carcass after 72h was maximal
1%. This could be stunmed up to an estimated total direct absorption rate of3,4%.
Residues at the treated skin site at 72h amount to 0,4%. This integrates to a total
absomtion rate of< 4%. Similar absorption rates and kinetics are demonstrated for
Cu-HDO and Cu-HDO dissolved in technical preparation ofWolmanit CX50. For
each of these tests 2 animals were used.
However as discussed above (see 3.6.) the recovery rates of several of the tests
carried out within this study (10 from 18) are below 90%, which limits the reliability
of the total study. Furthermore the skin irritant effects ofK-HDO would foster
dennal uptake. The default value for detmal absotption proposed by the TGD risk
assessment is 100% based on a molecular weight below 500 and a logP o1w >-1 (see
TGD risk assessment, part 1, chapter 2, app IV, p269)
However the high water solubility (452 g/l) and the low logPotw (-0,2) indicate a low
dennal uptake (see TGD risk assessment, part 1, chapter 2, app IV table 3. p263).
Thus the necessity of an additional dermal uptake study OECD 428 (in vitro) forHDO depends on the risk assessment. If the MOS is sufficiently large to conwensate
for the lack of1·eliabilitv of tl1e demial uptake data the total absomtion rate of 4%
could be acceptable.
Results and discussion

Agree with applicant's version but limited reliability.

Conclusion

Agree with applicant's version but limited reliability.

Reliability

2 (because oflow recovety rates)

Acceptability

Acceptable for demonstration of c.omparable toxikokinetics of Cu-HDO and K-HDO

R emarks
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Justification for non-submission of data
Other existing data [0]
Limited exposure

[0]

Detailed justification:

Technically not feasible [0]

Scientifically unjustified

[IZJJ

Other justification [IZJ]
A basic toxicokinetic study on Cu-HDO, K-HDO, .i\l-HDO and a wood
preservative fo1mulation and two studies about the toxicokinetics and
metabolism of Cu-HDO (see A 6.2/02, A 6.2/03) were submitted. Readacross is asked to these Cu-HDO studies. In addition answered
questions of the, RMS:

BASF expert judgement (additional comments):
The data for Cu-HDO show that this material is intestinally resorbed to
> 87%. Fmthennore, 58-72% are dissociated as sho\.Vll by the
appearance of one glucw·onidated major metabolite, The metabolism
study with Cu-HDO therefore contains and implies also an effective
investigation of the dissociated HDO moiety. Due to the lower toxicity.
Cu-HDO can be administered at 2-fold higher doses than K-HDO, Thus,
there would not be much point in investigating K-HDO, which cannot
be administered at doses that would lead to HDO-levels higher than
after Cu-HDO administration.
HDO is expected to fonn metal complexes with eaith alkali ions such as
Ca2+ and Mg2+. The fom1<1tion of :such complexes h.as been shown
experimentally in-vitro. Therefore, it is reasonable to asstm1e that in
human tissue fluids the HDO anion v.>ill form complexes with Ca2+
and/or Mg2+ ions that are expected to be more stable than the easily
dissociable K-HDO salt. The extent of complex fonnation will depend
on the molar availability of Ca2 + and/or Mg2+ - ions in the respective
compartment. Under these assumptions. a read-across from the CuHDO complex data to the expected eaith alkali or transition metal HDO
complexes formed within the body from K-HDO appears justified.

Undertaking of
intended data
submission
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Evaluat ion by C ompetent Authorities
E VALUATION BY RAPPORTEUR MEMBE R STATE

Date

16.12.2005

Evaluation of applicant 's
justification

The justification is consistent with the data submitted.
However a justification of non submission does not seem appropriate here. A
toxikokinetic study with Cu-HDO and with K-HDO was submitted with A6.2. l.
~ 1993) and indicates that the toxicokinetics (uptake, excretion- rate and
routes) ofK-HDO and Cu-HDO are comparable.
2001 submitted here under A.6.2.2. confirms the old
The new study from
toxikokinetic results from
1993 (A.6.2.1.) for Cu-HDO and gives also
more details.
For K-HDO no further toxikokinetic investigations were can-ied out, which is
considered acceptable since this new study from confirms the principal
.
validity of the old study from -

Conclusion

An additional toxikokinetic study for K-HDO is not considered necessary for the
risk assessment. (except - as discussed in A6.2.l.- for the dermal uptake study
that might be necessary depending if the MOS of the risk assessment can
compensate also for the lack of reliability of the demial. uptake rate.)

Remarks
COMMENTS FROM OTHER MEMBE R STATE (SP ECIFY)
Date
Evaluation of applicant's
justification
Conclusion
Remarks
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1

1.1

Reference

REFERENCE

A 6.2/02
Dr. Leibold (2001)
14C-Cu-HDO Study of the Biokinetics
02B0881/006037. BASF AG, unpublished

1.2

Data protection

Official
use only

m

Rats,

Report:

Yes

1.2.l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted. to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Aru1ex I/IA

2

GUIDELTh'ES AND QUALITY ASSURANCE

2.1

Guideline study

Yes
OECD 417, OPPTS 870.7485. MAFF guideline

2.2

GLP

Yes

2.3

Deviations

No

3
3.1

Test material

3.1.1

Lot/Batch number

3.1.2

Specification

MATERIALS AND METHODS

Cu-HOO. 14C-Cu-HDO

REU E 7360, 715-1023

3.1.2.1 D escl'iption

solid

3.1.2.2 Purity

Ca. 99 %, > 98 %

3.1.2.3 Stability

The stability in the vehicle w as confitmed exempla1y in two
experiments
14C-Cu-HDO labelled in the cyclohexyl-ring

3.1.2.4 Radiolabelling
3.2

Test Animals

Noli cftti)· field

3.2.1

Species

Wistar rat

3.2.2

Strain

CrlGLXBRLHAN:Wi

3.2.3

Source

Charles River Laboratories, 97633 Sulzfeld

3.2.4

Sex

Males

3.2.5

Age/weight at study At least 7 weeks at the date of administration
initiation

3.2.6

Ntm1bcr of animals
per group

3.2.7

Control animals

3.3

Administration/
Exposure

Yes
Oral, via gavage
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3.3.1

Preparation of test
site

3.3.2

Concentration of
test substance.

1x150 mg/kg, 1x15 mg/kg, 15 x 150 mg/kg

3.3.3

Specific activity of
test substance

3.81 MBq/mg a.i. (by LSC)

3.3.4

Volume applied

About I ml of the test substance preparation I 100 g bw were
administered by gavage.

3.3.5

Size oftest site

3.3.6

Expostll'e period

3.3.7

Samplingtime

229000 dpm/µg

1 to 15 days

Balance I excretion:
Excreta were collected after 6, 12 and 24 hours and subsequently in
tin1e intervals of usually 24 homs up to 168 hours or tmtil 90 % of the
applied radioactivity was excreted. whatever occtu1·ed .first.
Blood I plasma level :
Samples were taken retroorbitally at the following time points:
0.5, 1, 2, 4, 8, 24, 48, 72, 96, 120 homs
Tissue distribution:
At t11e high dose, the time points selected corresponded to the time
point of the fast peak in plasma concentration (maximillll plasma
concentration: MPC), the time-point of the second peak in plasma
concentration (Yi MPC) and Ys MPC. At the low dose. the time-points
selected corresponded to MPC, Vi MPC, Y.. MPC and Ys MPC.
Bile:
Bile was collected at tlu·ee-hour time intervals up to 48 hours

3.3.8

Samples

Urine. excreta, exhaled air, cage wash, heart, liver, spleen, bone, skin,
lung, ovaries, carcass, muscle, kidney, testes, brain, pancreas, uterus,
adipose tissue, stomach & stomach contents, thyroid gland, adrenal
glands, blood cells and plasma, gut and gut contents, bone marrow, bile

4

RESULTS Al\'D DISCUSSION

4.1

Toxic effects,
clinic.al signs

4.2

De1·mal irl'ita tion

4.3

Recovery of labelled See 5.2
compound

4.4

P er cutaneous

No signs of toxicity at the low and higl1 dose

nbso1p tion

5

APPLICANT'S SUMMARY AND CONCLUSION

5.1

M ate1i als and
m ethods

OECD 417, OPPTS 870.7485, Japan!MAFF guideline

5.2

Results and

This repot1 sunnrull'izes the results of investigations on the absorption,
distribution. elimination and biokinetics of 14C-Cu-HDO in male
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RU  KRXUV KLJK GRVH  3ODVPD FRQFHQWUDWLRQ GHFOLQHG ELSKDVLFDOO\
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RUDO GRVH RI &&X+'2 DW D GRVH OHYHO RI PJNJ EZ WLVVXH
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after administration. Tissue radioactivity concentrations declined with
time and at a similar rate to plasma concentrations. At both doses, the
pattem of distnlmtion and elimination in the various organs and tissues
was similar. Throughout the time course of the experiments, highest
radioactivity concentrations were found in the GI tract, live1-, and
kidney whereas radioactivity levels were lowest in bone. brain, and
muscles.
Summarized data are presented in the tables below.

5.3

Conclusion

5.3.1

Reliability

5.3.2

Deficiencies

After single oral administration, 14C-Cu-HDO was rapidly and
completely absorbed from the gastrointestinal tract. After absorption,
radioactive material was distributed in all organs and tissues. 168 hours
after dosing, the concentration of radioactivity was below 1µ.g Eq/g (1
ppm) in all organs and tissues. The excretion ofradioactivity was rapid
and mainly via the urine. Biliary excretion amounted to about 12 % of
the applied dose at the high dose level and to about 34 % at the low
dose level giving evidence of saturation of biliary excretion with
increasing dose. Additionally, the data clearly indicated enterohepatic
circulation of absorbed material

No
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Date

16.12.2005

Materials and Methods

Agree with applicant's version

Results and discussion

Agree with applicant's version s

Conclusion

Agree with applicant's version

R eliability

1

Acceptability

acceptable

Remarks
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Justification for non-submission of data
Other existing data [0]

Tec.hnically not feasible

lDl

O ther justification [~]

Limited exposure

Detailed j ustification:

lDl

Scientifically unjustified [~]

A basic toxicokinetic study on Cu-HDO. K-HDO, Al-HDO and a wood
preservative formulation and two studies about the toxicokinetics and
metabolism of Cu-HDO (see A 6.2/02, A 6.2/03) were submitted. Readanswered
acrnss is asked to these Cu-HDO studies. In addition questions of the RMS:
BASF expert judgement (additional r.omments):
The data for Cu-HDO show that this material is intestinally resorbed to
> 87%. Furthermore, 58-72% are dissociated as shown by the
appearance of one glucmonidated major metabolite. The metabolism
study with Cu-HDO therefore contains and implies also an effective
investigation of the dissociated HDO moiety. Due to the lower toxicity.
Cu-HDO can be administered at 2-fold higher doses than K-HDO. Thus,
there would not be much point in investigating K-HDO, which cannot
be administered at doses that would lead to HDO-levels higher than
after Cu-HDO administration.
HDO is expected to fonn metal complexes with eruih alkali ions such as
Ca2+ and Mg2+. The fom:iation of such complexes has been shovm
experimentally in-vitro. Therefore, it is reasonable to assume that in
human tissue fluids the HDO anion will form complexes with Ca2+
and/or Mg2+ ions that are expected to be more stable than the easily
dissociable K-HDO salt. The extent of complex fonnation will depend
on the molar availability of Ca2+ and/or Mg2+ - ions in the respective
compartment. Under these assmnptions, a read-across from the CuHDO complex data to the expected earth alkali or transition metal HDO
complexes formed within the body fromK-HDO appears justified.

Undertaking of
intended data
submission
[0]

Official
use only
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Evaluation by Competent Authorjties
E VALUATION BY RAPPORIEURMEMBER STATE

Date

16.12.2005

Evaluation of applicant's
j ustifica tioo

A toxikokinetic study with K-HDO and with Cu-HDO was submitted with
A6.2. l. 1993) which indicates that the toxicokinetics (uptake, excretionrate and routes) ofK-HDO and Cu-HDO are comparable although their log Po/w
(-0 .2 and 2.6. respectively) and their solubility in aqueous media (2.5 moVI and
17 µmoVl. respectively) are quite different:
Cu-HDO seems to be taken up as a complex with subsequent glucw'onylation of
the HDO (HDOMOl) leading to dissociation. The bioavailable forms seem to be
Cu-HDO and HDOMOl and Cu2+. This is deducted from the study2002
presented below. (A6.2.3.), which indicates that the test compow1d Cu-HDO is
stable enough toartly).recovered intact from mine and in small amounts
from feces (see
2002, conclusion p25) but that the free HDOMOl was the
predominant metabolite in urine and bile (58% to 72% of the applied dose).
In contrastK-HDO is a highly water soluble salt. therefore K-HDO dissociates

inllllediately. This means that primarily free HDO and HDO MO 1 and K+ should
be bioavailable. However it can be expected that the bioavailability of free HDO
is not only be influenced by differences in polarity of the s1m·ounding medium,
but also e.g. by various ions (e.g. ea2+. Mg2+). proteins and lipoproteins.
Thus the fact that the log Po/wand the water-solubility are diverging between KHDO and Cu-HDO does not necessarily contradict the findings of comparable
toxicokinetics.
No data were submitted suppo1ting that the HDO ste1llllling from K-HDO is
metabolised in the same way as the Cu-HDO complex.
However the fact that the anion is identical and the kinetics are comparable
supports the assumption of a comparable metabolism..
Conclusion
Remarks

A metabolism study for K-HDO is not necessarily considered to bring new
essential information for risk assessment.
See also discussion of read across arguments within document IIIA6.5. and 6. 7.
and 6.8.
COMMENTS FROM OTHER MEMBER STATE (SPECIFY)

Date
E valuation of applicant's
justification
Conclusion
Remarks
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1

1.1

Refe1·ence

REFERENCE

A 6.2/03
Dr. Fabian (2002)
The Metabolism of 14C-Cu-HDO m Rats, Report: 2002/1004467,
BASF AG, unpublished

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2 .2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Annex I/Li\

2

GUIDELINES AND QUALTIY ASSURANCE

2.1

Guideline study

Yes
Directive 98/8/EC. 87/302/EEC OPPTS 870.7485. MAFF guideline

2.2

GLP

Yes

2.3

Deviations

No
3

3.1

Test matel'ial

3.1.l

Lot/Batch number

3.1.2

Specification

MATERIALS AND METHODS

14C-Cu-HDO

3.1.2.1 Description

solid

3 .1.2.2 Putity

> 98%

3 .1.2.3 Stability
3.1.2.4 Radiolabelling

i4c

3.2

Non-ent1y field

Test Animals

3.2.1

Species

Rat

3.2.2

Strain

CdGLXBRLHAN:Wi

3.2.3

Source

Charles River Laboratories, 97633 Sulzfeld

3.2.4

Sex

Male

3.2.5

Age/weight at study At least 7 weeks at the date of administration
initiation

3.2.6

Number of animals
per group

3.2.7
3.3
3.3.l

Control animals
Administt·ation/
Exposm·e
Preparation oftest
site

Yes
Oral, via gavage
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3.3.2

Concentration of
test substance

1 x 150 mg/kg (metabolite pattem, urine & faeces extracts), 1 x 150
mg/kg (metabolite pattern, bile), 1 x 15 mg/kg (metabolite pattem,
urine & faeces extracts). I x 15 mg/kg (metabolite pattern, bile). 15 x
150 mg/kg (repetitive dose. met.:ibolite pattem. wine & faeces extracts)

3.3.3

Specific activity of
test substance

3.81 MBq/mg; 229000 dpm/µg

3.3.4

Volumeapplied

About I ml of the test substance preparation I 100 g bw were
administered by gavage.

3.3.5

Size of test site

3.3 .6

Exposure period

3.3.7

Sampling time

3.3.8

Samples

1 to 15 days

Urine, feces, bile
4

RESULTS AND DISCUSSION

4.1

T oxic effects,
clinical signs

No signs of toxicity at the low and high dose

4.2

Dermal in-itation

4.3

Recovery of labelled See A 6 02-02
compound
A sununa1y of the composition of radioactivity in urine, faeces and bile
is presented in the tables below

4.4

P ercutaneous
absorption
5

APPLICANT'S SUMMARY AND CO NCL USION

5.1

M aterials and
methods

Directive 98/8/EC.
guideline

87/302/EEC OPPTS

870.7485, Japan/MAFF

5.2

R esults and
discussion

The kinetic results are repo1ted in the toxikokinetic study of Leibold et
al.. BASF AG. 2001.This study analysed the metabolite patterns.
Metabolite p atterns in ul'ine
Metabolite patterns in urine were investigated by radio-HPLC.
The predominant components identified by MS and MS/MS were the
metabolite N-Cyclohexyldiazenillllldioxy-glucmonide and parent
compound Cu-HDO. h1 early stages of excretion, the relative amow1t
of HDOMO 1 is high and decreases with time whilst on late stages of
excretion the parent compow1d Cu-HDO becomes the major
component detectable in urine samples. This is due to a tapid excretion
of the metabolite. At the high dose level, the excretion of the
metabolite in urine shows two maxima at 0-6 and 12-24 hours. This
parallels the delayed excretion observed at this dose level and could be
discussed due to an enterohepatic circulation. Besides the parent
comp01md and the major metabolite, several minor metabolites with
less than 2.5 % of dose were found in the chromatograms. No further
structural identification was pe1formed in these cases.
There are no substantial differences of the metabolic pattems
observable between dose groups.
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including a dermal absorption study
Metabolism of 14C-Cu-HDO in Rats

Metabolite patterns in Faeces
Metabolite patterns were recorded from methanole extracts of faeces
collected within 0-168 hours. Throughout all dose groups, the parent
substance Cu-HDO was the only compound in faeces. The fact that in
faeces no glucuronide metabolite was detectable indicates that a
deglucuronidation process takes place in the gut. Since the total faeces
excretion is considerably lower than the amount recovered from bile, it
has been concluded that re-absorption occurs in the gut as part of an
enterohepatic circulation. This assumption of an enterohepaticcirculation may also possible explanation of the unusual exc1·etion
pattern in urine with a second excretion maximum at later time periods.
Metabolite patterns in Bile:
In bile of the low dose group ( 15 mg/kg) only the metabolite was
identified. The bile of the high dose group, the metabolite as the major
component and the parent compound (1.5 % of dose) were identified.
This observation indicates a saturation process.
A summary of the metabolite patte1ns in different rat matrices 1s
presented in a table below.

5.3

Conclusion

5.3.l

Reliability

5.3.2

Deficiencies

Cu-HDO is nearly completely absorbed, preferably metabolised to the
glucuronide of the free ligand and ma.inly excreted via wine. A
significant portion of the intact complex is excreted n1 the mine. This
indicates that the test compound Cu-HDO is stable enougl1 to be partly
1·ecovered intact from urine and in small amounts from faeces. Since
excretion via bile is considerably higher than the amount of
radioactivity recovered from faeces. an enterohepatic circulation has to
be assumed.

No

x
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Evaluation by Competent Authorities
EVALUA TION BY RAPPOR1EUR MEMBER STATE

Date

16.12.2005

Matel'ials and Methods

Agree with applicant's version

Results and discussion

5.2. Results and Discussion
Bile: In the low dose group only one component was identified: HD=MO 1. At the
high dose level small amounts of parents (1,5% of dose) were found besides
HDOMOl (8.9% of dose). This observation indicates a satmation process.

Conclusion

Agree with applicant's version

Reliability

1

Acceptability

ac.ceptable

Remarks
COMMENTS FROM ...
Date
Matel'ials and Methods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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1

1.1

R eference

REFERENCE

Official
use only

A6.2/04

~ 2006, 14C-Reg. No. 5214771 (N-Cyclohexyldiazenium-dioxypotassium) in Xyligen 30 F - Study of penetration through human skin in
vitro. Experimental Toxicology and Ecology · Germany. laboratory
repo11 number 52H0892/052243, unpublished
1.2

Data protection Yes
BASF Aktiengesellschaft. 67056 Ludwigshafen, Gennany

1.2.1

Data owner

1.2.2

Criteria for
Data submitted to the MS after 13 May 2000 on existing a.s. for the
data protection purpose of its entry into Atmex I/IA
2

GUIDELINES AND Q UALITY ASSURANCE

2.1

Guideline study Yes, OECD 428 (13 Apr 2004) OECD Guidance Document No. 28 (Mar
2004)

2.2

GLP

Yes

2.3

D eviations

No
3

3.1

Test material

3.1.1

Lot/Batch
number

3.1.2

Specification

MATERIALS AND METHODS

Xyligen30F
Batch identification: 44827924. test substance No.: 01/0069-7

3.1.2.1 Desc1iption

Aqueous fonnulation;

3.1.2.2 Purity

Content of active ingredient K -HDO: 31.2%

3.1.2.3 Sta bility

The stability of the test substance. under storage conditions over the test
period was guaranteed by the sponsor and the sponsor holds this
responsibility.

3.1.2.4 Radiolabelling U-C14

3.2

Test Animals

Not applicable, the in-vitro test has been performed with human skin

3.2.1

Species

n.a.

3.2.2

Strain

n.a.

3.2.3

Somce

n.a.

3.2.4

Sex

n.a.

3.2.5

Age/weight at

n.a.

study initiation

3.2.6

Nwnberof
animals per
group

n.a.

3.2.7

Control
animals

n.a.

X
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3.3
3.3.1

Administra tion/ Demial, single topical application
Exp osure
Preparation of
test site

Prepat·ation of diffusion cells
The diffusion cells were assembled using the receptor compartment, the
donor compattment, the stainless steel clamp as well as two three-pott
valves and the skin preparation. For this purpose, the receptor compartment
equipped with the three-po1t valves, were filled with physiological saline
for dete1111ination of electrical resistance for assessment of skin preparation
integrity. Each skin preparation wa.s hydrated in physiological saline for
about 10 minutes before mounting to the diffusion cells. Subsequently, the
skin prepai·ation, with the extemal surface of tl1e stratun1 comeum upper
most, was placed on the fluid avoiding air bubbles underneath. The donor
compaitment was carefully placed on top so that the skin sample was
stretched between the donor ai1d receptor compartments. The setup was
stabilized by means of the metal damp and the diffusion cell was sealed in
this way.
Assessment of skin p r epat·ation integrity
Before connecting the diffusion cell. equipped with skin preparation, to the
experimental setup, the integrity of the skin preparation was detemlined by X
measuring its electrical r esistance. Measured values above l kOhm were
expected for intact skin prepai11tions. In addition, skin preparation integrity
was checked immediately before the application of the test substance
preparation and immediately before the sampling procedures for balai1cing
by visual inspection. In the case of measured low resistat1ce values, skin
preparations were used unless the visual check revealed any damage.
Fwther evaluation was based on the plausibility of results obtained for an
individual skin prepai·ation when compared to those obtained for the entire
dose group. The following findings were reasons for not using a skin
prepai·ation in the study or rejecting results from calculation of the mean
penetration parameters:
• A skin preparation showed low resistance and physical daniage or
leakage of receptor medium to the slU'face.

3.3 .2

Concentration
oftest
substance

•

A skin preparation displayed clearly abe1rant test substance
recove1y rates (according to the guidelines of OECD a total
recove1y per membrane of 100 ± 10% is considered to be
acceptable).

•

A membrane displayed clearly aben-ai1t penetration kinetics.

Fonnulation

Concentrate

Nominal
concentration
(active
ingredient) of test
substance
prepai·ation

Nominal
amount of
preparation
applied

Nominal
amount of test
substance
(active
ingredient)
applied

[mg/mL]

[mg or
µL/cm2 ]

[µg/cm2]

312

10

3120

3.3 .3

Spec.ific
adivity of test
substai1ce

3.66 MBq/mg aj,

3.3.4

Vohune
applied

Nominal amount of test substance prepai·ation applied: about 10 mg or
cm2

~LL

I
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cm~ exposed

3.3.5

Size of test site Application area I diffusion cell: I

3.3.6

Exposure
period

24-hour exposure period

3.3. 7

Sampling time

Times of sampling ofreceptor fluid: 0.5: l ; 2; 4: 6: 10 and 24 hours after
applicatio11

3.3.8

Samples

After all cells were dosed, the program for the sampling was staited.
Aliquots of the receptor medium were automatically sampled by the
fraction collector, which also controls the peristaltic ptunp. Samples were
taken at the defined times. which were recorded automatically by the
device. To detennine the concentration in the receptor medium at the time
of sampling as accurately as possible, 30-second flush out samples were
taken before the actual sample and pooled in a separate vessel for each
diffusion cell. In this way, the tubes between the diffusion cells and
collection vessels were rinsed of the contents, which still had the
concentration of the previous sample. The duration of the actual sampling
was 30 seconds. They were pumped into the row of the vessels assigned to
the specific sampling time. Altogether, aliquots of about 0.6 mL were taken
per sampling (flush out and actual sainple) from each diffusion cell_,which
was hydrostatically replaced with fresh receptor fluid from a resenroir
connected to the inlet of each diffusion cell during the sampling process.
4

skin

RESULTS AND DISCUSSION

4.1

Toxic effects,
clinical signs

n.a., test has been perfom1ed in vitro

4.2

Dermal
il'l'itation

n.a., test has been performed in vitro

4.3

Recovery of
labelled
compound

The mean recovery rates from the different compartments of the diffusion
cell are presented in the following table
Nominal Dose of Test
Substance [µg]
Mean applied Dose of
Test Sub.stance [µg]

3120
3194 Dose of Test
Substance
Found [µg]

% of
Dose

Non-absorbed Dose
Tape strips
Membrane Washing
Sum

69.8
2566.5
2636.3

2.18
80.37
82.55

Skin preparation

92.9

2.90

93.4

2..93

Absorbed Dose
Sum Receptor Samples 0
- 24 h Including Wash
Out
RecPptor Fluid

~.'iR .9

11.22

Receptor
Chamber
Washing
Sum
Total
Total Recovet'Y

7.0

0.22

459.3
3188.5

14.37

Applied

99.83

The mean total recovery measured in the diffosion cells fulfilled the OECD
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quality criteria. The individual values ranged between 98 and 101%. TI1e
major amount of supplied test substance was recovered from the skin
membrane washings and tape strips (83%). The individual values ranged
between 72.5 and 86.9%.
4.4

Percutaneous
absorp tion

About 3 % of the test substance was associated with the skin membrane.
The individual values ranged between 1.3 and 4.8%. About 14% were
recovered from the receptor fluid and receptor compartment, which is
considered to represent the absorbed dose. The individual values ranged
between 9.2 and 21.6%.
Ab sorption Kinetics
Kp

8.81 [*10-5 cm/h]

Absorption Rate

[27.98

~tg I

(cm2 *h)]

4.1 [h]
LagTime
After an initial period of increasing slope, the mean cwnulative absorbed
dose curve displays an obviously linear behavior from 4 to 24 hours after
application.

5

5.1

Materials and
methods

APPLICANT'S SUMMARY AND CONCL USION

The study was conducted according to the following test guidelines:
OECD Guideline for Testing of Chemicals No. 428, adopted April 13.
2004 ("Skin Absorption: in vitro Method")
OECD Gui.dance Document No. 28 for the conduct of skin absorption
studies, March 2004
The
dennal
peneti·ation
of 14C-Reg.
No.
5214771
(NCyclohexyldiazeniumdioxy-potassimn) through human skin in vitro was
assessed by a single topical application of3 l 20 ~1g/cm1 of active ingredient
applied as about 10 mg/cm2 of Xyligen 30 F to dennatomized skin
preparations mounted on Franz-type diffusion cells. Diffusion cells were
operated in the static mode with tap water as the receptor flu.id. The
openings of the donor compartments were covered with Fixomull® Stretch
adhesive :fleece (semi-occlusive conditions) after application. During the
24-hour exposure period, samples of the receptor fluid were collected from
each cell at several 1ime points in order to determine kinetic parameters (lag
phase, absorption rate and penneability constant). At the end of the
exposure period the test substance was recovered from all compartments of
eac.h diffusion cell. The results of recovery are summarized as nonabsorbed dose (skin washing and tape stripping), amount associated with
the skin preparation and absorbed dose (receptor fluid and amount
associated with the receptor compartment).

5.2

R esults and
discu ssion

The dermal penetration of the active ingredient through hmnan skin in vitro
was examined after application of a formulation concentrate to
dennatomized skin preparations mounted on Franz-type diffusion cells.
TI1e target dose of about 10 mg or µUcm2 c01r esponding to about 3120
~tg/cm1 of the test substance fonnulation was achieved well. The total
recovery rates range between 98.2 and 101.3% of the applied dose, which
is fully in compliance with the quality criteria of the OECD Guideline. The
major ammmt of the test substance was recovered from the skin membrane
washings and tape strips. This non-absorbed dose was about 82.6%. The
mean relative amom1t of test substance associated with the skin preparation
was 2.9%. The relative mean absorbed dose, i.e. the amom1t of test
substance fotmd in the samples of the receptor fluid and derived from ihe
receptor compartment washes in relation to the applied dose, was 14.4%.
This indicates some diffusion occurs across the skin membranes. The
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pennea.bility constant was calculated from the absorption rate (about 28
~lg/(cm2 *h) and the concentration of the applied test substance preparation
to be 8.8*10-5 cm/h. The region of the steepest slope of individual
abso1ption-time curves was used for linear regression analysis. Thus the
value represents the maximum penetration constant. According to the
categorization schemes of Marzulli et al. 1969 and Barber et al. 1995 the
penneability constant (Kp) :shows a moderate penetration of the test
substance through human skin under the test conditions used. The mean
abso1ptio11 lag time was calculated to be about 4 homs. The presence of a
lag time of abso1ption w1derlines the functional diffosion barrier of the skin
against the tested substance prepatation. As the region ·Of the steepest slope
of individual absorption-time curves was used for regression analysis the
lag time might be somewhat overestimated.

5.3

Conclusion

In conclusio~ the total recovery rates of the test substance show the
validity of the experimental results. According to the categorization
schemes suggested by Marzulli et al. 1969 and Barber et al 1995 the
penneability constant (Kp) shows a moderate penetration of 14C-Reg. No.
5214771 (N-Cyclohexyldiazeniumdioxy-pota.ssium) through human skin
preparations under the test conditions used.

5.3. l

Reliability

1

5.3.2

Deficiencies

No
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Mean recovery rates from the different compa11ments of the diffusion cell
Nominal Dose of Test Substance [µg]

3120

Mean applied Dose of Test Substance

3194 Dose of Test Substance

[~tg]

Fmmd [µg]

% of Applied Dose

Tape strips

69.8

2.18

Membrane Washing

2566.5

80.37

Sum

2636.3

82.55

Skin preparation

92.9

2.90

Sum Receptor Samples 0 - 24 h Including
W3$h0ut

93.4

2.93

Receptor Fluid

358.9

11.22

Receptor Chamber Washing

7.0

0.22

Sum

459.3

14.37

Tot.al

3188.5

Non-absorbed Dose

Absorbed Dose

Total Recove1·y

99.83
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

2006-09-14

Materials and
Methods

3.2. TestAnimals
The skin samples were taken from 2 donors.
3.3.2. Preparation of test site
No documentation of the penetration rates of reference substances with the skin
preparations are provided, but this is not required by the OECD guidance documents.

Results and discussion

Agree with applicant's version

Conclusion

Agree with applicant's version

Reliability

I

Acceptability

acceptable
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PHPEUDQH
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3URDEVRUSWLRQUDWH

6KRXOGEHFRQVLGHUHGDVDEVRUEHGVLQFH
1RVLQJOHWDSHVWULSVDQDO\VLVLVDYDLODEOHWKHWDSHVWULSVZHUHSRROHG
IRUDQDO\VLVDQGWKHUHIRUHWKHWDSHVWULSDQDO\VLVLVQRWUHOLDEOHHQRXJK







 ,W LV D SUHFDXWLRXV  FRPPRQ SUDFWLVH WR LQFOXGH WKH WDSH VWULSV LQ WKH
FDOFXODWLRQRIWKHDEVRUEHGSHUFHQWDJH+RZHYHULQWKLVFDVHLWHYHQVHHPV
OLNHO\WKDWWKHDPRXQWLQWKHVWUDWXPFRUQHXPZLOOEHDEVRUEHGEHFDXVHDW
WKHKRXUVWLPHSRLQWPXFKPRUHVXEVWDQFHKDGSDVVHGWKURXJKWKHVNLQ
   WKDQ ZDV SUHVHQW LQ WKH VNLQ   LQ 6& DQG LQ WRWDO  LI
LQFOXGLQJ WKH HSLGHUPLV  7KLV LQGLFDWHV D TXLWH IDVW WUDQVSRUW WKURXJK WKH
VNLQ DQG WKDW WKH VXEVWDQFH LQ WKH VNLQ LV LQGHHG DYDLODEOH WR DEVRUSWLRQ
HYHQWKHDPRXQWLQWKHVWUDWXPFRUQHXP

6KRXOGEHFRQVLGHUHGDVXQDEVRUEHGVLQFH
RQHGLIIHUHQFHEHWZHHQWKHVWXG\ZLWK.+'2DQG'LFKORIOXDQLGLVWKDW
ZLWKWKHODWWHULWLVQRWFOHDUKRZPDQ\WDSHVWULSVZHUHXVHGWRGHWDFKWKH
VWUDWXP FRUQHXP 7KH 2(&' *XLGDQFH GRFXPHQW IRU WKH FRQGXFW RI VNLQ
DEVRUSWLRQ VWXGLHV 1R   UHFRPPHQGV  WDSH VWULSV WR WDNH RII WKH
WRWDO VWUDWXP FRUQHXP ,Q RXU FDVH ZLWK .+'2 RQO\  WDSH VWULSV ZHUH
XVHGFRQVHTXHQWO\WKHGHWDFKHGDPRXQWVKRXOGQRWUHSUHVHQWWKHWRWDOEXW
RQO\WKHVXSHUILFLDOVWUDWXPFRUQHXP
$PRUHGHWDLOHGEDODQFHRIWKHDPRXQWGHWDFKHGZLWKHDFKLQGLYLGXDOVWULS
LVDTXHVWLRQRIDQDO\WLFDO VHQVLWLYLW\ )RUWKLVUHDVRQWKH VWULSV KDYHEHHQ
SRROHG WR DUULYH DW DQ DFFXUDWH GHWHUPLQDWLRQ RI WKLV IUDFWLRQ RI WKH WHVW
VXEVWDQFH
7KHDUJXPHQWRQWKHUHODWLYHDPRXQWSDVVHGDQGUHWDLQHGLQWKHVNLQLV
QRW VXIILFLHQWO\ FRQYLQFLQJ WR FRQFOXGH D FRPSOHWH LQFRUSRUDWLRQ RI WKH
VWUDWXP FRUQHXP ERXQG DPRXQW :H QHHG WR FRQVLGHU WKDW H[SRVXUH
FRQWLQXHGIRUKRXUVDQGLWFRXOGEHWKDWWKHKLJKH[WHUQDOFRQFHQWUDWLRQ
LVLPSRUWDQWIRUWKHGULYLQJIRUFHWKURXJKWKHVWUDWXPFRUQHXP:HVKRXOG
WDNHLQWRFRQVLGHUDWLRQWKDW.+'2KDVDYHU\KLJKZDWHUVROXELOLW\RI
JO DQG YHU\ ORZ ORJ 3RZ RI  ZKLFK LV HJ DFFRUGLQJ WR WKH 7*' S
 UDWHOLPLWLQJ,WFRXOG ZHOOEHWKDWORZDPRXQWVRI WKHVXEVWDQFHDUH
VXIILFLHQWIRUWKHVDWXUDWLRQRIWKHUHWHQWLRQFDSDFLW\LQWKHVWUDWXPFRUQHXP
DQG XSWDNH KDSSHQV RQO\ IRU WKH H[FHVV VXEVWDQFH FRQWLQXRXVO\ VXSSOLHG
IURPWKHH[WHUQDOVLGH

 1RWDEVRUEHG

1RWDEVRUEHG

6NLQ
SUHSDUDWLRQ
DIWHUK



6KRXOGEHLQFOXGHGLQWKHDPRXQWDEVRUEHGDIWHUKRXUV

6KRXOGEHXVHGDVHVWLPDWHIRUDPRXQWUHPDLQLQJLQWKHVNLQDWWKH
KRXUVWLPHSRLQWVLQFHWKHDPRXQWLQWKHVNLQLVQRWOLNHO\WRGHFUHDVHZLWK
FRQWLQXRXVH[SRVXUHEHWZHHQDQGKRXUV)XUWKHUPRUHWKHLQFUHDVHRI
WKHFXPXODWLYHDEVRUEHGGRVHRYHUWLPHZDVOLQHDUEHWZHHQDQGKRXUV

5HFHSWRU
IOXLGDIWHU
K



7KHKRXUYDOXHVKRXOGQRWEHXVHG IRUDUJXPHQWVVHHEHORZ 

7KHFXPXODWLYHDEVRUSWLRQLQWKHUHFHSWRUIOXLGDIWHUKRXUVVKRXOG
EHXVHGVLQFHLWLVDVVXPHGWKDWWKHZRUNHUZLOOZDVKKLVKDQGVODWHVWDIWHU
KRXUVRIZRUN

'U:ROPDQ*PE+
$
.+'2
&RPSHWHQW$XWKRULW\$XVWULD
3DJHRI3DJH

5HFHSWRU
 7KHKRXUYDOXHVKRXOGEHXVHGIRUWKHULVNDVVHVVPHQWVLQFH
7KHKRXUYDOXHVKRXOGQRWEHXVHGIRUWKHULVNDVVHVVPHQWVLQFH
IOXLGDIWHU
WKHSURSHUPHWKRGIRUZRUNLQJSODFHH[SRVXUHZRXOGKDYHEHHQWRDSSO\  WKH DPRXQW LQ WKH UHFHSWRU IOXLG ZDV PHDVXUHG DIWHU  KRXUV DQG WKH
K
WKHSURGXFWIRUKDQGDQDO\VHWKHDEVRUSWLRQLQWRWKHUHFHSWRUIOXLGWLOO DPRXQW LQ WKH VNLQ LV QRW OLNHO\ WR GHFUHDVH ZLWK FRQWLQXRXV H[SRVXUH
KRXUV(VWLPDWHVIRUWKHKRXUWLPHSRLQWDUHQRWUHOLDEOHHQRXJK
EHWZHHQ  DQG  KRXUV 7KH DPRXQW LQ WKH VNLQ DIWHU  KRXUV LV D
UHOLDEOHHVWLPDWHIRUWKHKRXUVWLPHSRLQW
DVKRUWFRPLQJZLWKWKLVVWXG\LVWKDWWKHDSSOLHGDPRXQW PJ.
WKHGRVHUHVXOWV IURPWKH QHFHVVDU\YROXPHRIWKHSURGXFWWRFRYHUWKH
+'2FP LVFDIROGKLJKHUWKDQWKHKLJKHVWH[SRVXUHHVWLPDWHLQWKH
VNLQ VDPSOH  )XUWKHUPRUH WKH GLIIHUHQFH EHWZHHQ WKH H[SHULPHQWDO GRVH
H[SRVXUHDVVHVVPHQW JFP ,WLVFOHDUWKDWWKHSHUFHQWDJH
DQGH[SRVXUHGRVHLVDJHQHUDOSUREOHPZLWKDOONLQHWLFVWXGLHVDQGGLIILFXOW
DEVRUSWLRQLVKLJKO\GHSHQGHQWRQWKHDPRXQWDSSOLHG WKH
WRPHHWVLQFHVHYHUDOGLYHUVHH[SRVXUHGRVHVFDQEHUHOHYDQW:HIHHOWKDW
KLJKHUDPRXQWDSSOLHGWKHORZHUWKHSHUFHQWDJH DQGWKH
DVORQJDVWKHGLIIHUHQFHRIGRVHFPLV QRW KLJKHUWKDQD IDFWRURIDERXW
 WKH UHVXOWV VKRXOG EH VXIILFLHQWO\ UHOLDEOH FRQVLGHULQJ WKDW ZH XVXDOO\
REWDLQHGDEVRUSWLRQSHUFHQWDJHPD\WKXVQRWFRPSOHWHO\
FRUUHVSRQGZLWKWKHH[SRVXUHFRQGLWLRQVLQWKHULVNDVVHVVPHQW GHDOZLWKVDIHW\IDFWRUVRIDWOHDVW)XUWKHUPRUHLQWKHVSHFLILFFDVHRI
WKH .+'2 VWXG\ DQ LQFUHDVH RI WKH FXPXODWLYH XSWDNH LV HYLGHQW DIWHU 

KRXUV LQGLFDWLQJ D EHWWHU IXQFWLRQDO EDUULHU ZLWK VKRUW WHUP H[SRVXUH

VLWXDWLRQVHYHQWXDOO\DOVREHFDXVHRIWKHLUULWDQWSURSHUWLHVRI.+'2,WLV

H[SHFWHG WKDW LQ PDQ\ FDVHV H[SRVXUH ZLOO EH VKRUWHU WKDQ  KRXUV
QHYHUWKHOHVV WKH XSDNH UDWH IURP  KRXUV H[SRVXUH ZDV XVHG IRU WKH ULVN

DVVHVVPHQW7KHUHIRUHRYHUDOOVRPHFRQVHUYDWLYHDVVXPSWLRQLVLQFOXGHGLQ

WKHGHULYDWLRQRIWKHGHUPDOXSWDNHUDWHZKLFKFRXOGSDUWO\FRPSHQVDWHWKH

GLIIHUHQFHEHWZHHQH[SHULPHQWDQGUHDOOLIHH[SRVXUHFRQFHQWUDWLRQV
 WKH QRPLQDO DPRXQW RI WHVW VXEVWDQFH SUHSDUDWLRQ DSSOLHG PJ RU WKHWRWDOGHFUHDVHLQWKHGRQRUIOXLGWLOOKRXUVLVEHORZDQGVLQFH
ȝOFP  LV XVHIXO IRU ILQLWH GRVH H[SHULPHQWV SUHIHUUHG IRU RFFXSDWLRQDO DIWHU D ODJ SKDVH RI  KRXUV WKH FXPXODWLYH DEVRUEHG GRVH LV OLQHDU ZLWK
VFHQDULRV  ZKHUHDV IRU LQILQLWH GRVH GRVHV !  ȝOFP DUH UHTXLUHG WR WLPH XS WR  KRXUV WKH VLWXDWLRQ FRXOG EH FRQVLGHUHG DW OHDVW VHPLVWDWLF
REWDLQ VWHDG\VWDWH FRQGLWLRQV IURP ZKLFK WKH VWHDG\VWDWH IOX[ RU DQGWKHFDOFXODWLRQRIWKHSHUPHDELOLW\FRQVWDQW EDVHGRQWKHVWHHSHVWSDUW
DEVRUSWLRQ UDWH DQG WKH SHUPHDELOLW\ FRHIILFLHQW .S FDQ EH FDOFXODWHG RI WKH FXPXODWLYH GRVH ± WLPH FXUYH  DW OHDVW DSSUR[LPDWHO\ FRUUHFW
(VWLPDWHVRIVWHDG\VWDWHIOX[DQGSHUPHDELOLW\FRHIILFLHQWVVKRXOGLQFOXGH +RZHYHUWKHSHUPHDELOLW\FRHIILFLHQWLVQRWXVHGLQWKHULVNDVVHVVPHQW
GDWDRQO\IURPWLPHVJUHDWHUWKDQWKHWLPHWRUHDFKVWHDG\VWDWH,QFOXGLQJ
GDWD IRU WLPHV EHIRUH WKH VWHDG\ VWDWH LV HVWDEOLVKHG ZLOO OHDG WR D IDOVH
HVWLPDWHRIWKHSHUPHDELOLW\FRHIILFLHQW (QYLURQPHQWDO+HDOWK&ULWHULD
:+2   7KH ZD\ WKH .S ZDV FDOFXODWHG E\ WKH DSSOLFDQW LV QRW LQ
DFFRUGDQFHZLWKWKHJXLGDQFHDERYH
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1
1.1

Reference
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REFERENCE

A6.3.l
(1976)
Report to the ~of the toxicity Xyligen K powder in the 42-days
· Germany, unpublished
feeding study. -

l.2

Data protection

Yes

1.2. l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
ptu]Jose of its entry into A.tmex VIA

2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

2.2

GLP

No
GLP was not compulsory at the time the study was performed

2.3

Deviations

No

3
3.1

Test material

3.1.l

Lot/Batch munber

3.1.2

Specification

MATERIALS AND METHODS

K-HDO

3.1.2.l Description

Powder

3.1.2.2 Purity

90%

3.1.2.3 Stability
3.2

Test Animals

Non-entry field

3.2.1

Species

Rat

3.2.2

Strain

3.2.3

SolU'ce

3.2.4

Sex

3.2.5

Age/weight at study Age: 42 days (including 7 day prefeeding period)
initiation
Weight at study initiation: I male 142 g I female 122 g

3.2.6

Number of anin1als
per group

l 0 male and IO female per test concentration

3.2.7

Control animals

Yes

3.3

Administration/
Exposure

Oral

3.3.1

Dmation of
treatment

42 days

3.3.2

Frequency of
exposure

The animals were daily fed with the test substance preparations

-

Sprague-Dawley

M ale/female

Official
use only
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3.3.3

Post-exposure
period

3.3.4

Oral

A6.3.1.
Page 2 of6

Two weeks

3.3.4.l Type

In food

3.3.4.2 Concentration

Males: 0, 100 (7.2 - 10 mg/kg bw/day), 300 (21 - 30 mg/kg bw/day)
and 1000 (72 - 100 mg/kg bw/day) and 10000 ppm (724 - lOOOmg/kg
bw/day mg/kg bw/day)
Females: 0, 100 (8..2 - 10 mg/kg bw/day), 300 (24.6 - 30 mg/kg
bw/day), and 1000 (82 - 100 mg/kg bw/day), and 10000 ppm (740
mg/kg bw/day),

3.3.4.3 Vehicle

Commercial feed+ 1 % olive oil

3.3.4.4 Concentration in
vehicle

0, 100, 300 and 1000 and 10000 ppm

3.3.4.5 Total volume
applied
3.3.4.6 Controls

3.4

Examinations

3.4.l

Observations

3.4.1.l Clinical signs

Yes

Yes
The animals were obsel\fed for any evident signs of toxicity each day.

3.4.1.2 Mo1tality

Yes
A check was made once a day for any dead or moribund animals.

3.4.1.3 Neurofunctional
tests

Not performed

3.4.2

Yes
The amount of feed consumed was detem1ined daily. All animals were
weighed weekly. Body weight was detem1ined on the same day of the
week and at the same time of the day.

Bodyweight

When the animals were weighed. they were also inspected and
palpated.
3.4.3

Food consumption

3.4.4

Water consmuption Not performed

3.4.5

Ophthalmoscopic
examination

Not perfom1ed

3.4.6

Haematology

Not perfonned

3.4.7

Clinical Chemistry

Not performed

3.'1.8

Urinalysis

Not perfom1ed

3.5

Sacrifice and
pathology

3.5.1

Organ Weights

Yes

Y es
Organs: liver, kidneys, sple.en, thyroids. adrenals,

x

x
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3.5.2

Yes
Organs:

Gross and
histopathology

3.5.3

Other examinations

3.5.4

Statistics

3..6

F urther r emarks

x
stomac~ jejwmm,

cecutn., colon, rectum

The statistical evaluation and calculation of the data was can-ied out on
the computer systems of the department of toxicology of BASF AG.
Statistical evaluation of the study was perfon ned using the t-test.

4

RESULTS AND DISCUSSION

4.1

Observations

4.1.1

Clinical signs

No clinically evident signs of toxicity were observed.

4.1.2

Mo1tality

No mortalities at any dose

4.2

Body weight gain

No effects

4.3

F ood consumption Feed consumption and body weight gain were unaffected in the males
of test groups I - IV and in the females of test groups I - III during the
and compound
six-week test substance administration and the subsequent two-week
intake
observation period.

A slightly (about lg), but significantly reduced feed consumption was
observed in the females of test group IV in the last week of test X
substance administration. The females of test group IV consumed
considerably less feed even during the observation period. At the end of
the study, the difference as compared with the control group was l 7 g,
but it was not significant.
4.4

Ophthalmoscopic
examination

4.5

Blood analysis

4.5. l

Haematology

4.5 .2

Clinical chemistry

4.5.3

Urinalysis

4.6

Sacrifice and
pathology

4.6.1

Organ weights

Absolute organ weights:
Reduction:
Adrenal weight of groups II female and III female (S ~ 95 %)
Thyroid weight of groups I male (S ~ 99 %) and II male and
female (S ~ 95 %) and III male (S ~ 99 %)
Relative organ weights:
Increase:
Thyroid weight of group IV female (S ~ 99 %)
Reduction:
Thyroid weight of groups I male (S ~ 99 %). II male (S
%) and III male (S ~ 99 %)

~

95
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4.6.2

Gross and
histopathology

No signs of any substance-induced gross-pathological changes

4.7

Other
5

5.1

Materials and
methods

A6.3.1.
Page 4 of6

APPLICANT'S SUMMARY Al'H> CONCLUSION

Test organisms:
Male and female Sprague-Dawley rats kept wider SPF conditions
supplied by Germany. Starting age of the animals: 35 days (post
exposure) Mean body-weight: male animals: 103.5g (88 - 114) female
animals: 104.2g (93-112)
Vehicle: 1 % Olive oil
Dosage and administration:
Xyligen K powder was administered to rats via their diet in
concentrations of 100 (test group I), 300 (test group II), 1000 (test
group III) and lOOOOppm (test group IV). During a 7-day pre-feeding
period the rats were given grom1d commercial feed + l % olive oil and
water ad libitrun. The mixture of test substance and feed was prepared
freshly each week. After a 42-day feeding period, the surviving animals
were observed for 2 weeks and then sacrificed.

5.2

Results and
discussion

The aninials of all test substance groups tolerated the administration
without any evident clinical signs of toxicity. There were no deaths.
Feed consumption and body weight gain were unaffected in the males
of the test groups I-IV and in the females oftest groups I-ill dw·ing the
six-week test substance administration and the subsequent two-week
observation. A slightly (about lg), but significantly reduced feed
consumption was observed in the females of test group IV in the last
week of the test substance administration. At the end of the study, the
difference as compared with the control group was 17g, but it was not
significant. There were no signs of any substance induced grosspathological organ findings or organ weight changes.
From the pe1fonned study, a NOAEL can be concluded only on the
basis of observed mortalities, measured organ weights. the macroscopic
findings as well as body weight gain and food conswiiption. No
haematological, clinico-chemical, urinalytical, or histopathological tests
have been performed. The study has been. generated as range-finding
test for a carcinogenicity study 1 .
In summa1y tl1e outcome is:
no mortalities occtuTed
no signs of substance-induced macroscopic findings or organ
weights differences have. been observed
The reduced food consumption of the female aninials of the highest
dose group cannot be stated as adverse affect per se.
Because the reduced food consumption lias been persisted in the postobservation period, it cannot be niled out that tliis is caused by an
adverse effect. Thus, for the male animals in this study a NOAEL of
10000 ppm (724 - 1000 mg/kg bw/day) and for the female animals a
NOAEL of 1000 ppm (82 - 100 mg/kg bw/day) can be stated.

1

Later on it has been decided to perfom1 a carcinogenicity study with Cu-HDO rather than with K-HDO.

X
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5.3

Conclusion

5.3. 1

LO(A)EL

5.3.2

NO(A)EL

5.3.3

Other

5.3 .4

Reliability

2 (range finding study)

5.3.5

Deficiencies

No

A6.3.1.
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Males : 10 000 ppm (724-1000 ing/kg bw/day)
Females: 1000 ppm (82- 100 mg/kg bw/day)

x

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Materials and M ethods

3.4.6 Haematology and 3.4.7. clinical chemistr y and 3.4.8 U rinalysis
not performed. since the test was intended to be a pretest for a carcinogenicity
study.
3.5.1. Organ weights
additionally hea1t and testes was analysed
3.5.2. G1·oss and Histopathology
No histopathology, but only gross pathology can-ied out on: heart, liver, kidney,
spleen, testes, ovaries, thyroids, adrenals, pituitary, brain, lungs. pancreas,
stomach. small intestines, large intestines, lymph nodes. w·inary bladder, skin,
eyes with optic nerve. nasal and pharyngeal mucosae. tongue. cranial bones
including teeth, salivary glands (parotid and submaxilla1y glands). skeletal
muscles (masseter muscle), thymus, trachea, esophagus, thoracic aorta, prostate,
uterus, setninal vesicle, epididytnides. adipose tissue

'U:ROPDQ*PE+
$
.+'2
&RPSHWHQW$XWKRULW\$XVWULD
3DJHRI

5HVXOWVDQGGLVFXVVLRQ
)RRGFRQVXPSWLRQ
,QWKHIHPDOHVRIWHVWJURXS,9 SSP VLJQLILFDQWO\LPSDLUHGIHHG
FRQVXPSWLRQ FDJ ZDVREVHUYHGLQWKHODVWZHHNRIWHVWVXEVWDQFH
DGPLQLVWUDWLRQEXWLWKDGQRHIIHFWRQWKHERG\ZHLJKWJDLQRIWKHDQLPDOV
5HVXOWVDQGGLVFXVVLRQDQG12$(/
1R12 $ (/LVUHSRUWHGLQWKHVWXG\:HGRQRWFRQVLGHUWKHVOLJKWO\UHGXFHG
IHHGXSWDNH J LQWKHODVWZHHNRIDGPLQLVWUDWLRQLQIHPDOHVZLWKRXWHIIHFWRQ
ERG\ZHLJKWDVDQDGYHUVHHIIHFW7KHUHIRUHZHZRXOGGHULYHWKHIROORZLQJ
12$(/VIURPWKLVVWXG\
12$(/IRU.+'2
0DOHVSSP aPJNJEZGD\ 
)HPDOHVSSP aPJNJEZGD\ 
12(/IRU.+'2
0DOHVSSP aPJNJEZGD\ 
)HPDOHVSSP aPJNJEZGD\ 
12$(/IRU.+'2
0DOHVaPJNJEZGD\
)HPDOHVaPJNJEZGD\
12(/IRU.+'2
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Repeated dose toxicity
Inhalation, K-HDO

1

REFERENCE

1.1

Reference

(1978)
Report to the test of the subacute inhalation toxicity ofXyligen K (ReuE 3403) in Sprague-Dawley rats. Gemiany, unpublished

1.2

Data protection

Yes

1.2. l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
purpose of its entry into Aru1ex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

No
The test of the inhalation toxicity was carried out according to the
method of Kimmerle (H. Niessen. H. Tietz, G. Hecht. and G.
Kimmerle. Arch. toxicol. 20. 44. (1963).

2.2

GLP

No
GLP was not mandatory at the time the study was performed

2.3

Deviations

No
3

MATERIALS AND METHODS

3.1

Test mate1·ial

XyligenK

3.1.l

Lot/Batch munber

Reu-E 3403

3.1.2

Specification

3 % aqueous solution

3.1.2.l Description
3.1.2.2 Purity

Technical solution

3.1.2.3 Stability

3.2

Test Animals

}lea e1t11y fiela

3.2.l

Species

Rat

3.2.2

Strain

3.2.3

Source

3.2.4

Sex

3.2.5

Age/weight at study 90 g (male), 85 g (female)
initiation

3.2.6

Number of animals
per group

10 male and 10 female animals per group

3.2.7

Control animals

Yes

3.3

Administration/
Exposure

Inhalation

3.3. l

Duration of
treatment

18 days, 6 h per day

3.3.2

Frequency of
exposure

Daily during working week

-

Sprague-Dawley

M ale/female

Official
use only
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Post-exposure
period

3.3.4

Inhalation

3.3.4.1 Concentt·ations
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Rep eated dose toxicity
Inbalation, K-HDO

12 days

Nominal concentration

0,6 mg/l

Analytical concentration
3.3.4.2 Particle size
3.3.4.3 Type or preparation
of patticles
3.3.4.4 Type of exposure

Whole body

3.3.4.5 Vehicle
3.3.4.6 Concentration in
vehicle
3.3.4.7 Duration of
exposure

6hper day

3.3.4.8 Controls

Yes

3.4

Examinations

3.4.1

Observations

3.4.1.1 Clinical signs

Yes, daily inspected

3.4.1.2 Mortality

Yes, daily inspected

3.4..2

Bodyweight

Yes, two times a week

3.4.3

Food consumption

No

3.4.4

Water consumption No

3.4.S

Ophthalmoscopic
exa1ninatio11

No

3.4.6

Haematology

Yes,
Parameters: haemoglobin, etythrocytes, haematocrit, haemoglobin
content of single erythrocyte (HbE), mean cell voltune (MCV), mean
corpuscular haemoglobin concentration (MCHC), thrombocytes,
leukocytes. differential blood count

3 .4. 7

Clinical Chemistty

Yes
Pru·ameters: sodimn, potassium. C02, chloride. calcium, anorg.
phosphate. glucose. W"ea, total protein. total lipids. total bilirubin,
creatinine

3.4.8

Enzymes

Yes
Parameters: Glutamate-pyruvate-transaminase, alkaline phosphatase

3.4.9

Urinalysis

Yes
Parameters: pH, protein, glucose, m-obilinogen, sediment-tnicroscopy

3.5

Sacrifice and
p athology

After tennination of the test period. the animals were sacrificed after a
fasting-period of 16 hours. Killing occurred after atiaesthetising with
C02 via decapitation and bleeding. Afterwards the aninials were
weigltt, dissected, and macroscopically evaluated. Subsequently the
organs were weighed.

x
x
x
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3.5.1

Organ Weights

Yes
Organs: heart. liver. kidneys. spleen, testes, thyrnid glands. adrenal
glands, lungs,

3.5.2

Gross and
histopaJhology

Organs: cerebellum. cerebmm. pituitary gland. thyroid gland, adrenal
glands. utems, ovary. epididymus. testes. urinary bladder. kidneys.
spleen. pancreas, liver, Claud. aubuand, colon, jejunum. ileum,
duodenum, stomach, oesophagus, ltmgs, trachea, heart

3.5.3

Other examinations

3. 5 .4

Statistics

3.6

Fw·ther remarks

t-test according to Williams (body weigl1t, organ weights). chi2 test
( minalysis)

4

RESULTS AND DISCUSSION

4.1

Observations

4.1. l

Clinical signs

No toxicity symptoms were seen in the control and the test animals
during the whole test period; all animals were in good physical
condition

4.1.2

Mo1tality

One female animal of test group 1 died intercurrent during the 11th
exposition without specific clinical symptoms.

4.2

Body weight gain

The mean bloodless bodyweight of the male animals of test group 1
was slightly decreased in comparison to the control group (S :::: 95 %)

4.3

Food consumption
and compound
intake

4.4

Ophtalmoscopic
examination

4.5

Blood analysis

4.5.1

Haematology

4.5.2

Clinical chemistry

4.5.3

Enzymes

x
Erythrocytes, haematocrit, MCV, differential blood count: tmaffected
Haemoglobin: increased after blood donation2 (females)
HbE, MCHC: decreased after blood donation 2 (males)
Leukocytes: decreased solely after blood donation 1 (males)
Sodium, potassitun, C02, urea. total protein were not influenced
Chloride: solely increased after blood donation l (males)
Calcium: solely decreased after blood donation 1 (males)
Anorg. phosphyte: increased after blood donation 2 (males)
Glucose: increased solely after blood donation 1 (females)
Total lipids: decreased after blood donation 2 (males)
Bilirubin: increased solely after blood donation 1 (males and
females)
Kreatinin: increased (females) and decreased (males), respectively
·
after blood donation 2
Glutamate-pyrnvate-transaminase: miaffected
Alkaline phosphatase: increased after blood donation 2 (males)
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Urinalysis
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PH, protein, glucose, urobilinogen; unaffected
Sediment: after mine donation 2 , increase of rom1d epithelia (males)
and increase ofleucocytes (females). respectively

4.6

Sacrifice and
pathology

Some animals of the both test groups showed pneumonia! focal spots
and hydrometra. The perished female rat had lungs- and liver
congestive hyperaeinia.

4.6.1

Organ weights

Absolute organ weights:
Liver weight of the male animals of test group I was reduced
(S~99

%).

Relative organ weights:
reduced relative liver weights of the male animals of test
group l (S ~ 95 %)
increased relative weights of adrenal glands and thyroid glands
of the male animals (S ~ 95 %)
4.6.2

Gross and
histopathology

The animals of the control- and the test group showed, caused by death,
changes of the hea1t and the lungs, theretmder erythrodiapedesis, blood
aspiration, and dystelectasis as well as rat-specific lymphocytic focallike predo1ninant peribronchial lungs- and liver infiltrates. In addition.
hyclrometra was seen several times on female animals. Several female
animals of both test groups showed a slight extra-marrow
haemopoiesis.
The male animals of the substance-treated group showed a slight
increase of the foam cells in the lung. The female animals showed a
slight fatty metamorphosis of liver. Three female rats had focal-like
liver necrosis. The intercurrent after 15 days perished female rat of the
test substance-treated group showed hyperaemia of the hmg, liver.
adrenal glands, and the hypophysis as well as tubolonephrosis and a
slight vacuolisation of the adrenal glands (Zona fasciculata).
Valuation of the findings:
Histological focal like liver necrosis was primarily seen on 3 female
animals as well as a s1ight increase of foam cells in the hmgs of activeexposed male animals. In addition, a slight decrease of the absolute and
the relative liver weights were seen on male animals of the active
exposed dose group. A coherency with the application of the active
cannot be ruled out, even though at least the histological liver changes
are single findings.

4.7

Other

No signs of intolerance or intoxication after an exposure period of 4
weeks (6 /day)
5

5.1

Matelials and
methods

APPLICANT'S SUMMARY AND CONCLUSION

The test of the inhalation toxicity was carried out according to the
method of Kimmerle (H. Niessen, H. Tietz, G. Hecht, and G.
Kimmerle. Arch. toxicol. 20. 44. (1963).
After a pre-inhalation period of 5 days, dmfog which the animals were
exposed in the inhalation chambers at a tin1e for 6 hours to a fresh air
stream of 600 litres per hour, the daily (working-day) 6-hour exposure
to an aqueous 3% solution of Xyligen K of totally 18 times exposures
started.
The undiluted test substance (Xyligen K as 3 % aqueous solution) was
administered in constant a111om1ts of 12 ml/h (via infi1sion apparatus
type UNITA I from B. Braun. Melstmgen) and sprayed with 600 litres
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Repeated dose toxicity
Inhalation, K-HDO

compressed air (8 atii)/hour into the inhalation chamber. The expostll'e
period was 6-hours/working day.
The animals of the control group were exposed to demineralised water
lU1der the same test conditions.
A dosage of 12 ml aqueous Xyligen K solution in 600 litres air per hour X
amounts to a nominal concentration of 20-µg/l air or, on acceptance of
a density of 1 g/ml, a value of20 mg/I air.

5.2

Results and
discussion

Xyligen K has been tested in a subacute inhalation test with rats as 3 %
aqueous solution in a nominal concentration of 20 µl/l air (equivalent to
0.6 mg Xyligen Kil air). For control. rats have been exposed under
identical test conditions to the solvent (demineralised water).
The fest period was 4 weeks with working-daily 6-holll's exposure.
No clinical signs of intoxication or incompatibility have been seen
during and after the single expositions. Body weight gain of the animals
was not affected.
One female of totally 20 test substance exposed animals died
intercwTent during the 11th exposition without specific clinical
symptoms.
Regarding the clinical chemistty and the haematology only male
animals showed .a decrease of the blood total lipid values as well as an
increase of the activity of the alkaline phosphatase. The urine sediment
of the male animals showed an increase of the round epithelia. The
lll'ine sediment of the female animals showed an increase of the
leucocytes. A clear test substance induced change cannot be stated
because of the lack of adequate clinical and additional clinicalchemistty findings. respectively.
Regarding gross-pathology a significant decrease of the relative and
absolute liver weights of the substance treated male animals has been
seen.
The histopathological examination showed focal-like liver necrosis for
3 substance treated female animals as well as a slight increase of the
foam cells in the lungs of male animals.
A coherency with the application of the active ingredient cannot be
rnled out although, at least the liver changes, were single findings.

5.3

Conclusion

5.3.1

LO(A)EL

5.3.2

NO(A)EL

5.3.3

Other

5.3.4

Reliability

1

5.3.5

Deficiencies

No

x

x
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Evaluation by Competent Authotities
EVALUATION BY RAPPORTEU R MEMBER STATE
Date

16.12.2005

Mate1ials and Methods

3.3.4.1. Concentration and 3.3.4.2. Particle size
Nominal concentration of K-HDO = 0.6 mg/I air. No measurement of the
exposme concentration and aerosol particle size was perfonned. which limits the
reliability of the study
5.1. Materfals and Methods
It should read: A dosage of 12 ml aqueous Xyligen K solution (3% K-HDO) in
600 litres air per hour amounts to a nominal concentration of 20-µl/l air or. on
acceptance of a density of 1 g/ml. a value of 20 mg/I air. This results in a
nominal exposm·e concentration of 0,6 mg/I K-HDO.

Results and discussion

4.5. Blood analysis
Valuation of findings: The changes of chloride-, calcium-, glucose-, bilimbine
concentrations and the number of leukocytes after 14 days of inhalation are not
really plausible. Similarly the reciprocal change of the creatinin-values of both
sexes cannot be explained. Because of the experimentally inherent variation also
the elevated phosphate and haemoglobin values should not be of pathological
relevance. The reduction of the HbE and MCHC-values should not be considered
as substance specific, since it results only from algebraic operations.
In contrast the changes of the total lipids, the alkali phosphatase and the status of
the mea can be considered to be substance induced effects.

Conclusion

5.3.2. NOAEC
NOAEC for K-HDO < 0,6 mg/l or NOAEC for 30% K-HDO < 2 mg/I (all 6 hours
per day)
No exact NOAEC can be derived from this study due to effects observed at the
single dose level of 0.6 mg/I: total lipids -1... alkaline phosphatasei. urine sediment
rmmd epithelia i (m) and leucocytesi (t), liver weight -1... liver necrosis (3f), foam
cells nwnberi (m)

Reliability

2
no measurement of the exposure concentration and aerosol size was performed,
but since effects were observed it is evident that a significant proportion was
taken up, the NOAEC for 30% K-HDO is below 2 mg/l.

Acceptability

Acceptable as complementary infom1ation

Remarks

The substance is not volatile, relevant exposw·e can only occur by aerosol
formation with a rnnge of 1 to 4 µm MMAD, which needs a very careful technical
adjustment.
COMMENTS FROM ... (specify)

Date
Mate1·ials and Methods
Results and discussion
Conclusion
Reliability
Acceptability
Rem:wks
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REFERENCE

1

1.1

Reference

A 6.4.1/01
(1978) 3-months toxicity of Xyligen K, Batch 77/267 - Abridged
name "Xyligen K" - in Sprague-Dawley rats on administration by gavage.
Germany unpublished

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
pmpose of its entty into Annex I/IA
2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

Oral Toxicity - Rodent: 90-day Study''

2.2

GLP

No, Study was perfo1med before GLP was mandatory.

2.3

Deviations

No
3

MATERIALS AND METHODS

3.1

Test material 1

Xyligen K

3.1.1

Lot/Batch
number

77/267

3.1.2

Specification

3.1.2. l Description

Powder

3.1.2.2 Purity
3.1.2.3 Stability
3.2

Test Animals

}~es

3.2.1

Species

Rats

3.2.2

Strain

3.2.3

Somce

3.2.4

Sex

3.2.5

Age/weight at
study initiation

3.2.6

Number of
animals per
group

20 male and 20 female

3.2.7

Control animals

Yes

3.3

Adutlnish'atiou/
Exposure

Ga vage

3.3. l

Duration of
treatment

96 days

3.3.2

Frequency of
expOSlll't'

Daily

entfj· field

-

Sprague Dawley

Males and female.s
Age: 34 and 36 days
Weight at study initiation: male 91-104 g

Official
use only
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3.3.3

Post-exposlll'e
period

3.3.4

Oral
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3.3.4.1 Type
El!=~g

3.3.4.2 Concentration

F00a,

3.3.4.3 Vehicle

1 % aqueous Methyl-hydroxyethyl-cellulose Gel 300 P

3.3.4.4 Concentration in
vehicle

12.5, 65 , 5Q. IQQ a1§1kg kw.

3.3.4.5 Total vohune
applied

5 ml / kgbw

3.3.4.6 Controls

5 ml vehicle

3.4

Examinations

3.4. l

Observations

3.4.l.l Clinical signs

Yes

3.4.1.2 Mo1iality

Yes

water

12.5, 25, 50, 100 mg/kg b.w.

3.4.2

Bodyweight

Yes. time periods for determinations: weekly

3.4.3

Food
consumption

Yes

3.4.4

Water
consumption

Yes

3.4.5

Ophthalmoscopic Yes. before dissection
examination

3.4.6

Haematology

Yes
Time points:
After 6 weeks on 10 animals in each group and of each sex, after 9 weeks
on the sw-viving animals receiving 100 mg/kg, and after 13 weeks 011 10
aninIBls of each sex receiving 12.5, 25 or 50 mg/kg.
Parameters:
Haemoglobin, etythrocytes, leukocytes, differential blood count.
haematocrit value,
Only after 9 and 13 test weeks, respectively: thrombocytes, reticu1ocytes,
protlll'ombin-time. clotting time

3.4. 7

Clinical
Chemistry

Yes
Time points:
After 6 weeks on 10 animals in each group and of each sex, after 9 weeks
on the smviving animals receiving 100 mg/kg, and after 13 weeks 011 10
anirnals of each sex receiving 12,5, 25 or 50 mg/kg.
Parameters:
GPT, AP, GOT,
Glucose, Urea, total bilirubin, total protein,
Sodium, potassitlll.1
chloride.
calcimn
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ln·ic acid
creatinine
3.4.8

Urinalysis

Yes
Time points:
After 6 weeks on 10 animals in each group and of each sex. after 9 weeks
on the surviving animals receiving 100 mg/kg, and after 13 weeks on 10
animals of each sex receiving 12.5. 25 or 50 mg/kg.
Parameters:
Appearance
pH
specific gravity
protein
glucose
ketone bodies
bilimbin
sediment

3.5

Sacr ifice and
pathology

3.5.1

Organ Weights

Yes
statistically
11 inner organs

3.5.2

Gross and
l1istopathology

Yes
all dose groups
organs: heart. brain. bladder. ltmgs. prostate/utems, bone marrow, liver,
stomach, trachea. spleen. duodenum. aorta, kidney. jejmmm. esophagus,
adrenal, ilelllli, pancreas, thymus, colon, mes. Lymph nodes, rectmn,
peripheral nerve, gonads, salivaiy gland, skeletal muscle, thyroid, eye with
optic nerve, bones, m.amma,

3.5.3

Otl1er
examinations

Ability to heai· . inspection of the dentition

3.5.4

Statistics

Analysis of variance and STUDENT'S t-test were can·ied out. The
significance limit was P smaller than 0.01.

3.6

F m·ther
remarks
4

4.1

Observations

4 .1.1

Clinical signs

RESULTS AND DISCUSSION

The two lower doses (12.5 and 25 mg Xyligen K/kg b.w./day by gavage)
were tolerated without reactions in the 3 months of tl1e experiment.
A daily dose of 50 mg Xyligen K/kg b.w. by gavage is just below the LD
50. This dose led increasingly to aggressiveness and viciousness, and
salivary secretion was increased. There were occasional incidents of mild

tonoclonic spasms with a.tactic intervals. From the second week onwards.
8 male ai1d 9 female rats died or were found in a moribund state and
sacrificed. The LD 50 was exceeded at the maximum dose (l 00 mg
Xyligen K/kg b.w./day by gavage). The rats developed increasing
aggressiveness and viciousness as a function of the dose. 11 male and 12
female animals died in within the first 9 weeks or were sacrificed
prematlll'ely. Pre-lethal symptoms and m01phological changes were

x
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consistent with those encom1tered at 50 mg/kg. The minimum toxic dose
llllder the ·experimental conditions is probably between 25.0 and 50.0 mg
Xyligen K/kg b.w./day
4.1.2

Mortality

See 4.1.l

4.2

Body weigh t
gain

3 months of administration of 12.5. 25 and 50 mg/kg by gavage had no
influence on body weight gain. Only animals. which received 50 mg/kg
that died showed, however, a clear loss of body weight.

4.3

F ood
consumption
and compound
intake

3 months of administration of 12,5. 25 and SO mg/kg by gavage had no
influence on absolute and relative food consumption.
The estimated consumption of drinking water was uninfluenced.

4.4

Ophthalmoscopi No pathological changes
c examination

4.5

Blood analysis

4.5.1

Clinical
Chemis1ly,
Haematology,
Urinalysis

On 3-month administration, the two lower doses (12.5 and 25 mg/kg
bw) had no influence on the hematological parameters tested.
At 50 and 100 mg/kg the following deviations were shov11n:
hemoglobin. erythocytes, haematocrit.
Biochemical examinations:
Only at the higher doses of 50 and 100 mg/kg the following
symptoms were observed: GOT, GPT, AP, bilimbin
Urinalysis:
Only for the mine at the highest dose of 100 mg/kg the following
symptoms were obse1ved: Yellow color, specific gravity, sediment
contains protein, bilimbin

4.6

Sacrifice and
pa thology

4.6.1

Organ weights

50 mg Xyligen K/kg bw/day by gavage:

reduced liver weights (males)
significantly reduced brain weights (males)
100 mg Xyligen K/kg bw/day by gavage:

lower liver weights
increased adrenals weights (males)
increased liver, kidneys, adrenalsweights (females)
Tue relative organ weights (based on body weight) largely correspond to
the absolute organ weights
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4.6.2

After 3 months of administration of 12.5. 25.0, and 50.0 mg and after 9
weeks of treatment with 100.0 mg Xyligen K/kg bw/day by gavage.
examination of the eyes with a hand-held slit lamp did not reveal any
pathological findings.

Gross and
histopa thology

A simple noise test did not give any indications of impaired hearing.
The teeth did not show any pathological changes.
The animals receiving 12.5 and 25.0 mg Xyligen K/kg bw/day by gavage
did not give any indications of an effect of the substance at the final and
histological examinations.
At the fairly high doses (50 and 100 mg Xyligen K/kg bw/day by gavage)
there were pronowiced changes as a fi.mction of the dose: in many cases
the animals that died or were sacrificed showed damage to the liver and/or
stomach, less often .to the ltmgs or other organs.
Microscopic examination revealed degenerative liver damage, which was
severe in some cases up to dystrophy. Gastric ukers were also observed
occasionally. Apparently, the animals in the 100-mg/kg group
additionally showed fairly frequent inflammatory processes which
indicated reduced defenses. The animals that died or were sacrificed in
the interim were particularly affected. Moreover, some of the dead or
sacrificed rats of the 100 mg/kg group showed kidney alterations in the
form of nephrosis and nephritis which were sometimes accompanied by
acute kidney failure. Other findings in other organs of some experimental
and control rats are evidently spontaneous findings.

4.7

Other

A simple noise test gave no indication for impainuent of the ability to
hear. The dentition was free ofpathological variations.
5

APPLICA.~'S

SUMMARY AND CONCLUSION

5.1

Materials and
methods

Xyligen K was tested in 160 Sprague-Dawley rats in oral adnllnistration
for three months. 40 other animals served as controls. The animals were
derived up by randomisation into 5 groups having about the same weight.
Xyligen K was administered in closes of12.5. 25, 50. and 100-mg/kg b.w.

5.2

Results and
discussion

The two lower doses (12.5 and 25 mg Xyligen K/kg b.w./day by gavage)
were tolerated withouti·eactions in the 3 months of the experiment.
A daily dose of 50 mg Xyligen K/kg b.w. by gavage is just below the LD
50. This dose led increasingly to aggre.ssiveness and viciousness, and
salivary secretion was increased. There were occasional incidents of mild
tonoclonic spasms with atactic intervals. From the second week onwards,
8 male and 9 female rats died or were found in a moribund state and
sacrificed. The LD 50 was exceeded at the maximum dose (100 mg
Xyligen K/kg b.w./day by gavage). The rats developed increasing
aggressiveness and viciousness as a flmction of the close. 11 male and 12
female animals died in within the first 9 weeks or were sacrificed
prematurely. Pi·e-lethal symptoms were convulsions and gasping
respiration, and in many cases there was apathy and reduced appetite (in
isolall!<l CWSl!S up lo 1.:acl11!x.ia) lasting st:.vt:.ntl <lays, au<l lhl! Jw was rufill!ll.

At the end of the experiment, haemoglobin content, erythrocyte count and
haematocrit value showed a tendency towru·d a reduction. whereas the
serum activities of GOT. GPT, and AP were significru1tly increased in
some cases. Dissection revealed a noteworthy reduction in the liver
weights and a significant reduction in the brain weights of the male
animals. Macroscopy ru1d microscopy showed, among other things, signs

Dr. Wolman GmbH

K-HDO

Competent Authority Austria

Section A 6.4.1

Subchronic toxicity (rodent)

Annex Point
II 6.4

Oral toxicity in rats

A6.4.1
Page 6 oflO

of liver damage, which was pa11iculai·ly evident in the rats that died 01·
were sacrificed prematurely.
The LDso was exceeded at the maximum dose (100 mg Xyligen K/kg
bw/day by gavage). The rats developed increasing aggressiveness and
viciousness as a function of the dose. Once again, the rats had tonoclonic.
spasms with intervals of increased salivary secretion, gasping, respiration,
coarse tremor, STRAUB's tail phenomenon, and ataxia. The fur turned
dull and mffled. 11 mail and 12 female animals died within the first 9
weeks or were sacrificed prematurely. Pre-lethal symptoms and
morphological changes were consistent with those encoUlltered at 50
mg/kg.
The body weight gain of the surviving male animals was inhibited, while
food consumption remained normal. On the other hand, the female
animals showed an increase in food consumption and body weight. After
6 and/or 9 weeks of administration the labornto1y tests showed the
following abnonnalities: in addition to the influence described at 50
mg/kg which was increased here and usually significant after 6 weeks.
there was a clear increase in the total bilirubin content in the serum. The
urine was yellow in many cases and its specific gravity was increased
(significantly after 6 weeks). The sediment fairly frequently showed small
amounts of protein and isolated traces of bilimbin.
Dissection of the male aninials revealed reduced organ weights in most
cases. The only exception was the adrenal enlargement. Fmthermore, the
female rats showed increased kidney and liver values. Histology
frequently revealed severe degenerative liver damage of the animals up to
dystrophy. There were moreover occasional findings of gastric ulcers, as
well as kidney abnormalities (nephrosis, nephritis) in some rats that died
or were sacrificed prematurely. In addition, there was possibly an
increased incidence of inflall1111atory processes indicating reduced
defences.
The minimum toxic dose under the present experimental conditions is
probably between 25.0 and 50.0 mg Xyligen K/kg bw/day by gavage.
5.3

Conclusion

5.3.1

LO(A)EL

25-50 mg/kg

5.3.2

NO(A)EL

25 mg/kg

5.3.3

Other

5.3.4

Reliability

l

5.3.5

Deficiencies

No
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Materials and Methods

3.4.8. Urinalysis
Uri.nation was induced by gavage application of 40ml of 0..3% NaCl in water

Results and discussion

Agree with applicant's version

Conclusion

5.3.2. NOAEL
Agree with applicant's version
NOAEL for K-HDO = 25 mg/kg bw/day
NOAEL for 30% K-HDO = 83,3 mg/kg bw/day

Reliability

1

Acceptability

acceptable

Remarks

COMMENTS FROM ... (specify)

Date
Mate1'ials and Methods
Results and disc ussion
Conclusion
Reliability
Accept ability
Remarks
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JUSTIFICATION FOR NON-SUBMISSION OF DATA
Other
TechniCJtlly not feasible
existing data
Limited
exposure

[DJ

Official use
only

Scientifically unjustified !DJ

Other justification !DJ

I

Detailed
Expe1·t judgment:
justification:
. . (2003), ·Product Safety Regulations. Toxicology, and Ecology.
With the following deliberations, it is postulated that for K-HDO an evaluation of all
relevant toxicity endpoints (as far not covered by studies already available) is possible by
cross-reading the conclusions for the endpoints from the database of Cu-HDO (e.g. 1·epeated compai·abl
e kinetics
dose toxicity, carcinogenicity, mutagenicity and developmental toxicity).
The kinetic behavior of both compounds, K-HDO and Cu-HDO, has been investigated
~' 1993). It shows that the HDO moiety of both materials after oral administration is
bioavailable to a similai· extent though their solubility in aqueous med~uite different.
, 2001 ).
These results were recently confirmed in a more thorough investigation After oral administration both materials experience near-complete resotption of the
administered 14C-radioactivi1y from the gut; excretion into the mine follows similar
excretion rates characterized by a plasma tYi of ~2 hrs. The HDO moiety undergoes
enterohepatic circulation and the radioactivity in blood plasma stays below <1 % of the dose
due to rapid excretion. These results indicate that also CuHDO dissociates in vivo after oral
administration, though possibly at a somewhat slower rate than K-HDO. Plasma peak levels
for the HDO moiety, however, are low with Cu- as well as with K-HDO. The toxicity
profiles of either material reflect mainly the toxicity of the cations (Cu2 + or K+,
respectively) and the differences between both compounds reflect the toxicological
differences between Cu2+ and K+. The impact of the HDO-moiety appears to be low and, if
feasible at all, could probably only be assessed independently with an inert counter-ion such
as sodium.
So far, no indication of a. carcinogenic, mutagenic of reproductive/developmental toxicity of
the K+ ion has ever been reported. Nor is there any suspicion from the chemical or toxicity
physiological behavior. A high acute toxicity ofK+ is typical when administered rapidly via
profile of
gavage or injection. The. mutagenic. carcinogenic and developmental/prenatal toxicity K+
potential of the HDO moie.ty has already been adequately tested in studies with CuHDO.
For p1·enatal toxicity studies, gavage administration is the usual route of choice ai1d in most
cases preferable to feeding studies. In the case ofK-HDO, the high acute toxicity of the K+
ion if administered in high velocity via gavage would preclude the administration of doses
of 50 mg/kg/day or probably even below. Thus, the maximmn dose of testing could 'P_ot
{con-. CA-A ut)J be higher (presumably be even lower) than ii1 the studies available with
CuHDO. Therefore it would not b~ible to test ~er amount of the HDO moiety
than has been tested with CuHDO ~ 1991/ 1994; 1996).
As a conclusion. no additional information could be expected from a prenatal toxicity study
(and eve11 any other repeated-dose toxicity study) with K-HDO. Fwther studies with KHDO would be meaningless and should be not unde1iake11. Th.is consideration would also
be suppo1ied by the strategy of the European Biocide Regulation that animal testing, when
scientifically justified, should be minimized.
Reference:
: Study on the comparison of the absorption and excretion of the potassium,
copper and ahuuinium salt of 14C-N-Cyclohexyl-hydroxi-diazeninm-oxide after oral

toxic
limits for
gava.ge
studies
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dennal and intravenous administration to Wistar rats. Res. Rep. 22B0638/896001 ;
May 21 , 1993
-

: Research Proj. 02B088 l/00603 7 (Biokinetic in rats)

-

: Studies on prenatal toxicity of Bis-N-Cyclohexyl-hydroxi-diazeniwn dioxide

Cu after oral administration to rats (res. proj. 30R0679/89059; May 6. 1991) and

rabbits (res. proj. 40R0141/92031, Jan. 21, 1994)
: Carcinogenicity study with Bis-(N-cyclohexyl-diazenirnndioxy)-Cu in Wistar
rats: Administration in the diet for 24 months: res. proj. 70C0679/89113. Jan. 3 L 1996
Undet·taking
of intended
data
submission
EVALUATION BY COMPE TENT AUTHORITIES
EVALUATION BY RAPPORTEUR MEMBE R STATE
Date

16.12.2005

Additional a rgument
J!r ovided b;y th e
al!J!licant in
document IIIA.6.2.3.
and IIIA.6.10

HDO is expected to /01111 metal complexes with earth alkali ions such as ea2+ and Compai·abl
Mg2~. The fonuation ofsucl1 complexes has been shown experimentally in-vitro.
ekinetics
Therefore, it is reasonable to assume that in human tissue fluids the HDO anion
will fonn complexes with Ca2+and/or Mg2+ ions that are expected to be more
stable than the easi(v dissociable K-HDO salt. The extent ofcomplex fonnation
will depend on the molar availability ofCa1 + and/or Mg2+ - ions in the respective
compartment. Under these assumptions, a read-across from the Cu-HDO complex
data to the expected earth alkali or transition metal HDO complexesfonned
within the body fi·om K-HDO appears justified.

Additional argument Cu-HDO undergoes dissociation at a slower rate and may lead to increased and
eventually adverse intracellular Cu-levels in the tmget organs. The effects and the
J!l'OVided bv the
profile
of Cu-HDO are therefore not only driven by Cu as resorbed fi·om in01ga11ic
aJ!J!lkant in
salts
nor
by the HDO moiety alone. A Cu related eytotoxicity appears to be
document IIIA.6.10
observable.

Toxicologi
cal profile
of Cu-

HDO
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$
3DJHRI


(YDOXDWLRQRI
DSSOLFDQW V
MXVWLILFDWLRQ

,QSULQFLSOHZHFRQVLGHUWKHVHDUJXPHQWVWREHYDOLGIRUVXSSRUWLQJWKHUHDGDFURVVIURPWKH&X
+'2UHVXOWVWR.+'2IRUWKHPHWDEROLVPVWXG\WKHFKURQLFFDUFLQRJHQLFLW\VWXG\DQGWKH
GHYHORSPHQWDOWR[LFLW\VWXGLHV+RZHYHUIRUFODULW\ZHUHJDUGWKHIROORZLQJH[WHQGHG
GLVFXVVLRQRIWKHDUJXPHQWVDVFUXFLDO
&RPSDUDEOH.LQHWLFV
7KHWR[LFRNLQHWLFV XSWDNHH[FUHWLRQUDWHDQGURXWHV RI.+'2DQG&X+'2VHHPWREHYHU\
FRPSDUDEOH VHH$ DOWKRXJKWKHLUORJ3RZ DQGUHVSHFWLYHO\ DQGWKHLU
VROXELOLW\LQDTXHRXVPHGLD PROODQGPROOUHVSHFWLYHO\ DUHTXLWHGLIIHUHQW
&X+'2LVDUHODWLYHO\SRRUO\ZDWHUVROXEOHFRPSOH[DQGVHHPVWREHWDNHQXSDVDFRPSOH[
ZLWKVXEVHTXHQWJOXFXURQ\ODWLRQRIWKH+'2 +'20 OHDGLQJWRGLVVRFLDWLRQ7KXVWKH
ELRDYDLODEOHIRUPVVHHPWREH&X+'2DQG+'20DQG&X7KLVLVGHGXFWHGIURPWKH
VWXG\
 VHH$ ZKLFKLQGLFDWHVWKDWWKHWHVWFRPSRXQG&X+'2LVVWDEOH
HQRXJKWREH SDUWO\ UHFRYHUHGLQWDFWIURPXULQHDQGLQVPDOODPRXQWVIURPIHFHV VHH

FRQFOXVLRQS EXWWKDWWKHIUHH+'20ZDVWKHSUHGRPLQDQWPHWDEROLWHLQXULQHDQGELOH
WRRIWKHDSSOLHGGRVH 
,QFRQWUDVW.+'2LVDKLJKO\ZDWHUVROXEOHVDOWWKHUHIRUH.+'2GLVVRFLDWHVLPPHGLDWHO\
7KLVPHDQVWKDWSULPDULO\IUHH+'2DQG+'20DQG.VKRXOGEHELRDYDLODEOH+RZHYHULW
FDQEHH[SHFWHGWKDWWKHELRDYDLODELOLW\RIIUHH+'2LVQRWRQO\LQIOXHQFHGE\GLIIHUHQFHVLQ
SRODULW\RIWKHVXUURXQGLQJPHGLXPEXWDOVRHJE\YDULRXVLRQV HJ&D0J SURWHLQVDQG
OLSRSURWHLQV
7KXVWKHIDFWWKDWWKHORJ3RZDQGWKHZDWHUVROXELOLW\DUHGLYHUJLQJEHWZHHQ.+'2DQG&X
+'2GRHVQRWQHFHVVDULO\FRQWUDGLFWWKHILQGLQJVRIFRPSDUDEOHWR[LFRNLQHWLFV
1RGDWDZHUHVXEPLWWHGVXSSRUWLQJWKDWWKH+'2VWHPPLQJIURP.+'2LVPHWDEROL]HGLQWKH
VDPHZD\DVWKH&X+'2FRPSOH[+RZHYHUWKHIDFWWKDWWKHDQLRQLVLGHQWLFDODQGWKHNLQHWLFV
DUHFRPSDUDEOHVXSSRUWVWKHDVVXPSWLRQRIDFRPSDUDEOHPHWDEROLVP
,QVXPPDU\LWFDQEHDVVXPHGWKDWWKHELRDYDLODELOLW\RI+'2IURP&X+'2DQG.+'2LV
FRPSDUDEOH7KLVPHDQVWKDWWKHWR[LFRORJLFDOGLIIHUHQFHEHWZHHQ&X+'2DQG.+'2VWHPV
SULPDULO\IURPWKHFDWLRQV
7R[LFLW\SURILOHRI.
7KH.FDWLRQLVDSK\VLRORJLFDOLRQDQGLW¶VFRQFHQWUDWLRQLVHQGRJHQRXVO\ULJLGO\FRQWUROOHG
VLQFHLWLVDNH\SDUDPHWHUIRUHOHFWURSK\VLRORJ\7KLVLVPHFKDQLVWLFDOO\H[SHFWHGEXWDOVR
H[SHULPHQWDOO\GHPRQVWUDWHG'LVWXUEDQFHVRIWKH.OHYHOE\JDYDJHDGPLQLVWUDWLRQRI.+'2
UHVXOWHGLQDFXWHQHXURWR[LFHIIHFWV1HLWKHUWKHVHHIIHFWVQRURWKHUIXQFWLRQDOHIIHFWVZLWKLQWKH
IXQFWLRQDOREVHUYDWLRQWHVWEDWWHU\ZHUHVHHQZLWKIRRGDGPLQLVWUDWLRQZKHUHXSWDNHLVH[SHFWHG
WREHVORZHU VHHGRF,,$DQG :LWKLQWKHDFXWHRUDOJDYDJHVWXG\FOLQLFDOHIIHFWVZHUH
VHHQLQWKHORZHVWGRVHJURXSRIPJNJEZDQGZLWKLQWKHGD\RUDOJDYDJHVWXG\WKH
/2$(/ZDVLQWKHVDPHUDQJH EHWZHHQDQGPJNJEZ 7KHREVHUYHGHIIHFWVFRPSULVHG
SUHGRPLQDQWO\DFXWHQHXURWR[LFHIIHFWVDQGZLWKWKHGD\VWXG\DOVRVRPHOLYHUHIIHFWV7KXV
WKHUHLVQRHYLGHQFHIRUORQJWHUPHIIHFWVRIWKH.LRQ
7KH+'2SDUWRIWKHPROHFXOHKRZHYHULVDVGLVFXVVHGDERYHDOVRELRDYDLODEOHIURPWKH&X
+'2DQGWKXVKDVEHHQWHVWHGZLWKLQWKHFKURQLFFDUFLQRJHQLFDQGGHYHORSPHQWDOWR[LFLW\
VWXGLHVIRU&X+'2
7R[LFOLPLWVIRUJDYDJHVWXGLHV
*DYDJHVWXGLHVZLWKGRVHVRI.+'2RIPJNJEZ aPJNJEZ.+'2 RUDERYH
ZRXOGQRWSURYLGHIXUWKHUXVHIXOLQIRUPDWLRQEHFDXVHRIWKHDFXWHQHXURWR[LFHIIHFWVRI.DW
WKLVGRVH+RZHYHUWKHUHZRXOGQRWEHDQ\QHHGWRWHVWDERYHDFXWHWR[LFGRVHVDQGIXUWKHUPRUH
DSSOLFDWLRQYLDIRRGLVQRWH[SOLFLWO\H[FOXGHGE\WKH2(&'JXLGHOLQHVIRUGHYHORSPHQWDO
WR[LFLW\WHVWLQJ7KHUHIRUHWKLVDUJXPHQWIRUQRWFRQGXFWLQJWKHGHYHORSPHQWDOWR[LFLW\VWXGLHV
LVQRWFRQFOXVLYHIRUXV:HSUHIHUWRIROORZWKHRWKHUUHDGDFURVVDUJXPHQWVEURXJKWIRUZDUG
E\WKHDSSOLFDQW
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&RQWUDGLFWLRQWRFRPSDUDELOLW\RIWR[LFLW\SURILOHRI.+'2DQG&X+'2
7KHIDFWWKDWZLWKLQWKHGD\ RQHGRVH DQGGD\VWXG\LQUDWV.+'2GLGQRWVKRZ
LUULWDWLRQHIIHFWVDQGDOVRQRKLVWRORJLFDOHIIHFWVLQWKH*,WUDFWDQGQRNLGQH\HIIHFWVZKLFK
ZHUHVHHQZLWK&X+'2FDQQRWEHHDVLO\LQWHUSUHWHGHVSHFLDOO\VLQFHERWK.+'2DQG&X
+'2DUHFRPSDUDEO\H\HGDPDJLQJ 5 DQG.+'2HYHQVHHPVWREHVRPHZKDWPRUH
LUULWDQWRQWKHVNLQFRPSDUHGWR&X+'2
+RZHYHUWKHUHDUHSRWHQWLDOH[SODQDWLRQVIRUWKLV  7KHKLVWRORJLFDOHIIHFWVLQWKH*,WUDFW
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F\WRWR[LF&XOHYHOVWKDWZHUHWKHFRQVHTXHQFHRIWKHVORZGLVVRFLDWLRQRI&X+'2RU  WKH
HIIHFWVFRXOGKDYHEHHQREVHUYHGDOVRZLWK.+'2LIWKHVDPHGRVHVZRXOGKDYHEHHQ
DQDO\VHGKLVWRORJLFDOO\$KLVWRSDWKRORJLFDODQDO\VLVLVDYDLODEOHIRU.+'2RQO\ZLWK
PD[LPDOPJNJEZIRUGD\VRUZLWKPJNJEZIRUGD\VZKHUHDVWKH
KLVWRSDWKRORJLFDOHIIHFWVZLWK&X+'2ZHUHREVHUYHGRQO\ZLWKPJNJEZIRUGD\VRU
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7KHQHJDWLYHPXWDJHQLFLW\DVVD\VIRU.+'2DQGIRU&X+'2VXSSRUWFRPSDUDEOH
LQWUDFHOOXODUFKHPLFDOUHDFWLYLW\DQGUHGXFHFRQFHUQVRIFDUFLQRJHQLFLW\RI.+'2
:LWK.+'2QRDGYHUVHHIIHFWVZHUHVHHQLQWKHGD\ RQHGRVH VWXG\DWPJNJEZGD\
LQFOXGLQJEHKDYLRUDOWHVWEDWWHU\EXWKLVWRSDWKRORJ\DQDO\VLVUHVWULFWHGWR*, DQGLQWKHGD\
IHHGLQJVWXGLHVDWPJNJEZGD\ EXWQRKLVWRSDWKRORJ\DQDO\VLV DQGRQO\FOLQLFDO
QHXURWR[LFHIIHFWVZHUHVHHQLQWKHGD\JDYDJHVWXG\ZLWKD/2$(/EHWZHHQDQG
PJNJEZGD\WKDWLVLQWKHVDPHUDQJHRIWKHGRVHLQGXFLQJVLPLODUQHXURWR[LFHIIHFWVLQWKH
DFXWHJDYDJHVWXG\7KLVDYDLODEOHUHSHDWHGGRVHWR[LFRORJLFDOSURILOHRI.+'2VXSSRUWVWKH
DVVXPSWLRQWKDWUHDGLQJDFURVVWKHFULWLFDO12$(/RI&X+'2IURPWKH\HDUVWXG\RI
PJNJEZGD\ FRUUHVSRQGLQJWRWKHHTXLPRODU.+'2GRVHRIPJNJEZGD\ LVD
VXIILFLHQWO\FRQVHUYDWLYHHVWLPDWHRIWKHRYHUDOO12$(/RI.+'2
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2YHUDOOZHDJUHHZLWKWKHSURSRVDOWRUHDGDFURVVWKHPHWDEROLVPVWXG\WKH
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EDVHGRQPHFKDQLVWLFFRQVLGHUDWLRQVWKHFRPSDUDEOHWR[LFRNLQHWLFVWKHWR[LFLW\SURILOHRI.
DQGWKHFRPSDULVRQRIWKHWR[LFLW\SURILOHVRI.+'2DQG&X+'2
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REFERENCE

1

1.1

Reference

Official
use only

A6.5
(1993)
Repo1t on the study of the chronic toxicity of ~-Cyclohe>..-yl
diazeniumdioxy)-copper in rats. Rep01t: 50C0679/89080, -

1.2

Data p1·otection

Yes

1.2.1

Dataowner

BASF AG

1.2.2

Criteria for data
protection

Data subinitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I/IA

2
2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
EC Commission directive 87/3027EEC of 18. Nov. 1987, Part B:
Methods for the determination of Toxicity; Chronic Toxicity Test:
Official Jomnal of the Em·opean Communities No. L133, p. 27-31
(1988)
OECD Guidelines for Testing of Che1nicals: No. 452: Chronic Toxicity
Studies: May 12. 1981

2.2

GLP

Yes

2.3

Deviations

No

3
3.1
3.1.1
3.1.2

Test mate1ial
Lot/Batch nwnber

MATERIALS AND MEIBODS

1.

Cu-HDO

2.

Copper-(II)-sulfate water free

l.

Reu E 7360

2.

846A308 291

Specification

3.1.2.1 Description
3.1.2.2 Pmity
3.1.2.3 Stability

1.

Solid, metallic violet

2.

Solid, grey powder

1.

99%

2.

pro analysi

l.

The stability of Cu-HDO over the study period has been guaranteed by
the supplier. but in addition it has been proven by reanalysis after
termination of the study

2.

The stability of copper sulfate over the dmation of the study can be
assumed. A reanalysis will, however, be perfo1med after the experimental X
pmt of the onogcnicity study (Project No.: 70C0679/89113)

3.2

Test Animals

:Mea

3.2.1

Species

Rats

3.2.2

Strain

3.2.3

Source

-

eHlry fiele

Wistarrats
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3.2.4

Sex

3.2.5

Age/weight at study 42 days
initiation
178 g (male) / 148 g (female)

3.2.6

Number of animals
per group

40 (20 males and 20 females per group)

3.2.7

Controlanimals

Yes

3.3

Administration/
Exposm·e

Oral

3.3.1

Duration of
treatment

12 months

3.3.2

Frequency of
exposure

The animals were daily fed with the test substance preparations until the stait
of the fasting period (withdrawal of food) of about 16 - 20 hours before
necropsy.

3.3.3

Postexposure
period

16 - 20 how-s before necropsy

3.3.4

Oral

M ales and females

3.3.4.l Type

in food

3.3.4.2 Concentration

0: 100, 300, 1000, 3000 ppm Cu-HDO
1350 ppm CuS04
food consumption per day: ad libitum

3.3.4.3 Vehicle

food

3.3.4.4 Concentration in
vehicle

0, 100, 300, 1000, 3000 ppm Cu-HDO
1350 ppm CuS04

3.3.4.5 Total volume
applied
3.3.4.6 Controls
3.4

Examinations

3.4.l

Observations

3.4.1.l Clinical signs

Plain diet

Yes
Time periods for observation: checked at least daily, additional examinations
and palpations were performed once a week.

3.4. l.2 Mottality

Yes
Time periods for observation: checked twice a day and once a day (Sunday)

3.4.2

Body weight

Yes
Time periods for determinations: determined before the start of the
administration period, during the first 13 weeks each w eek. and thereafter
every 4 weeks until the end of the study

3.4.3

Food consumption

Yes
Time periods for detenni.nations: detenuined once a week during the first 13
weeks and then eve1y 4 weeks m1til the end of the study

x

Dr. Wolman GmbH
Competent Authotity Austria

Section A 6.5

K-HDO

A6.5.
Page 7 of 19

Chronic toxicity (rodent)

Annex P oint
IIA6.5
3.4.4

Water consumption

3.4.5

Ophthalmoscopic
examination

3.4.6

Haematology

Yes
Time periods for examinations: at the beginning and the end of the study the
eyes of the male and female animals of the control group (0 ppm), test group 4
(3.000 ppm) and test group 5 (1350 ppm CuS04) were examined for
pathological changes
Yes
Ntunber of animals:
All animals
Time points:
The blood ·sampling procedure and the subsequent analysis was done in
randomised sequence: 92/93. 184/185. 359/360 days after the beginning of the
administration period
Parameters:
Leukocytes; erytbrncytes. haemoglobin, haematocrit, mean coqmscular
volmne. mean corpuscular haemoglobin. mean co1puscular haemoglobin
concentration, platelets, thromboplastin time

3.4. 7

Clinical Chemistry

Yes
Number of animals:
All animals
Time points:
End of study or other
Parameters:
alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase.
serum-glutamyltransferase, soditun. potassitun, chloride, inorganic phosphate,
calcium, urea, creatinine, glucose, total bilirubin, albl.Ullin, globulins,
triglycerides, cholesterol, magnesium

3.4.8

Urinalysis

Yes
Number of animals:
All animals
Time points:
The urine samples were evaluated in general in randomised sequence: 86/87,
177/ 178. 352/353 days after the beginning of the ad1ninistration period
Parameters:
volume, colour, turbidity, nitrite, pH, protein, glucose, ketones, m obilinogen,
bilirubin, blood, specific gravity, sediment

3.5

Sac1·ifice and
pathology

3.5.1

Organ Weights

Yes
Organs: kidney, brain, liver, testis, adrenal glands, epididymis

3.5.2

Gross and
histopathology

Yes
all dose groups
Organs:
brain
pituitary gland
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thyroid and pru-athyroid glands
thymus
trachea
lungs
aotia

hea1t
salivary glands
liver
spleen
kidneys
adrenal glands
esophagus
stomach
duodenum, jejunum and ileum
cecum. colon and rectum
utems and vagina
urinary bladder
lymph nodes
pancreas
testes I ovaries
accessory genital organs
prostate
female mammary gland
skin
skeletal muscle
sciatic nerve
spinal cord
sternum with bone tnaITow
marrow (femw)
femur with knee joint
eyes
3.5.3

Other examinations

3.5.4

Statistics

3.6

Further remarks

DUillletf test, Student's T-test, used for body weights, absolute and i·elative
organ weights

4
4.1

Obse1-vations

4.1.1

Clinical signs

RES ULTS AND DISCUSSION

Throughout the administration period in inale and female anin1als of test
group 3, 4, and 5 the faeces were coloured black from day 2 of the
administration period onwards until the end of the study. This finding was
considered to represent a chemical reaction of the test substance in the
digestive tract rather than being the consequence of a toxic effect of the test
substance. All other clinical findings, like palpable mass in the abdomen,
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reduced general state, cataract etc. were assessed as being incidental without
dose-response relationship.
4.1.2

Mortality

The mortality was not affected by the test substance administration. Only 2
male animals of test group 0 (0 ppm) and 2 female animals of test group 3
(1000 ppm) died intercurrently.

4.2

Body weight gain

Test groups 1 - 4 (100, 300, 1000, and 3000 ppm Cu-HDO) compared
with group 0 (0 ppm)
Regarding the absolute body weights, there were no remarkable differences
between test groups l - 4 in compruison to test group 0. The bodyweight
chru1ge values in the male animals of test groups 1 to 4 and in female animals
of test groups 4 were statistically significant decreased at the strut of the X
study. However, this was assessed as being incidental and not substancerelated.
Test group 4 (3000 ppm Cu-HDO) compared with test group 5 (1350 ppm
CuS04)
Compared with test group 5 the body weight I body weight change values in
male and female rurimals of test group 4 were statistically significantly
decreased at the strut of the study.
However all statistically significant deviations were assessed as being
incidental and not related to the test substance administration.

4.3

Food consumption In all test groups, no remarkable substance-induced changes of food
consumption were observed. The deviations from the values of the control
and compound
group were assessed as being incidental and not related to fue test substance
intake
administration.
The approximate mean test substance intake as well as the uptake of Cu2+ was
calculated based upon the weekly-determined food consumptions and the
respective body weights. The results are shown in the following table:.
Male animals
Test
substan
ce
(mg/kg
bw)
Test
group 1

Cu2+*

Female animals

(mg/kg
bw)

Test
substan
ce
(mg/kg
bw)

5

l

Test
group 2

16

Test
group 3

Cu2+*

All animals
Cu2 +*

(mg/kg
bw)

Test
substan
ce
(mg/kg
bw)

(mg/kg
bw)

7

1

6

1

3

20

4

18

3

54

10

67

12

61

11

Test
group4

161

29

205

37

183

33

Test
group 5

74

30

91

37

82

33

*calculated for C12H22N4=4Cu (= Cu-HDO): = 18.2 % Cu2+and for CuS04:
=40.1 % Cu2+
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4.4

Ophtahnoscopic
examination

4.5

Blood analysis

4.5.1

Haematology

The ophthalmological examinations canied out with an ophthahnoscope at the
beginning and at the end of the study showed no pathological changes being
attributable to the test substance administration.

After 3 and 6 months of test substance administration, statistically
significantly increased white blood cells were detected in the peripheral blood
of the male animals of test group 4 (3000 ppm). At the end of the study,
increased leukocytes were also found in the blood of the high-dose males.
However. there was only a trend toward increased values. In the differential
blood count of the high dose males, the increase in white blood cells
correlates with an increase in lymphocytes.
An increase in white blood cells was also noted in the males of test group 4
(3000 ppm) when compared with the results of test group 5 (1350 ppm
CuS04). Therefore, the increase in leukocytes and lymphocytes in the males
of test group 4 is assessed as being treatment-related, although the cause of
these findings cannot be explained.
In the peripheral blood of the female animals, no changes were seen in the
haematological parameters.

4.5.2

Clotting analysis

No substance-induced changes were observed in the clotting analysis of both
sexes.

4.5.3

Enzymes

Throughout the study. statistically significantly increased alanine
aminotransferase and aspru1ate aminotransferase activities were found in the
serum of the high dose males. The activities of the alanine aminotransferase
ru1d aspa11ate anlinotransferase ru·e also increased in the males of test group 4
(3000 ppm) when the results of the high dose group are compared with those
of test group 5. Since alanine aminotransferase and aspartate aminotransferase
activity is increased in test group 4 (3000 ppm) when compared with test
group 0 (0 ppm) and test group 5 (1350 ppm CuS04), these findings are
considered to be substance-related. The increase in enzyme activities may be
caused by liver damage, which is probably due to a slighthepatotoxic potential
of the test substance.
In 1he female animals, no changes in enzyme activities were detected.

4.5.4

Blood chemistry

After 3 and 6 months of test substance administration, statistically significantly
increased total bilirubin and cholesterol concentrations were detected in the
semm of the high dose males. In the females, only a statis1ically significant
increase in total bilirubin was found in the highest dose group (3000 ppm) at
the end of the administrntion period. These changes ru·e also substance-induced
and may be related to the slight hepatotoxic potential of the test compound.
Since there are no statistically significant differences between the high dose
group (3000 ppm) and test group 5 (1350 ppm CuS04), it is assmned that the
increase in total bilirubin and cholesterol is based on a reaction of the copper
moiety of the test substance.
In the other clinicochemical examinations. no chru1ge.s were observed which
are related to the test substance administered.

4.5.5

Urinalysis

After 6 and 12 months of the test substance administration, statistically
significru1tly increased squamous epithelial cells were seen in the urine
sediment of the high-dose females. This finding is probably also associated
with the ad1ni.nistration of the test compound ru1d tnight indicate an injury of
ilie urinary tract in the females of test group 4.
The other urine examination revealed no substru1ce related changes.
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4.5.6

Other deviations

There are some fmther statistically inter-group differences in the results of the
clinicochemical and urine examinations. These deviations are marginal and
inconsistent, when compared with the other sex, or lack dosage relationship, or
are caused by an incidental high control value. Accordingly, these changes are
considered to be of no toxicological significance.
Fmthem10re, several statistically significant differences were seen in results of
test group 4 (3000 ppm) when compared with those oftest group 5 (1350 ppm
CuS04). These deviations are generally not assessed as being substancerelated because most of the statistically significant differences seen in this X
comparison are due to changes in the results of test group 5 and not to an
effect of the test compound it1 the highest dose group, or they are based on the
different statistical test used in this evaluation.

4.6

Sacl'ifice and
pathology

4.6.l

Organ weights

Dose g1·oup 4 (3000 ppm C u-HDO)
Significantly increased absolute and relative kidney weights in males
Significantly increased relative liver weight in females
Significantly increased absolute and relative liver weights in females of
group 4 (3000 ppm Cu-HDO) in comparison to female group 5 (1350 ppm
CuS04)
The liver (in males) and kidney weights (in males and females) were
similar in both groups 4 (3000 ppm Cu-HDO) and 5 (1350 ppm CuS04)
Dose group 3 (1000 ppm Cu-HDO), D ose gl'oup 2 (300 ppm Cu-HDO) and
dose gl'Oup 1 (100 p pm Cu-HDO)
No significantly mean organ weight parameters

4.6.2

Gross lesions

Dose group 4 (3000 ppm C u-HDO)
Thickening of forestomach wall in 20/20 males and in 16/20 females
This finding was similar in both groups 4 (3000 ppm Cu-HDO) and 5 (1350
ppm CuS04)
Dose group 3 (1000 ppm C u-HDO)
Thickening of forestomach wall in 2 males and 4 females
Dose group 2 (300 ppm C u-HDO) and dose group 1 (100 ppm C u-HDO):
No treatment related gross lesions

4.6.3

Histopathology

Dose group 4 (3000 ppm C u-HDO)
Hyperkeratosis, hypetplasia of forestomach mucosa and edema m
submucosa (males and females)
Hypetplasia of the glandular stomach mucosa (males and females)
Hyperplasia of duodenal mucosa (males and females)

swollen and pigmented Kupffer's cells in the liver (males and females)
and sit1gle cell necrosis (males)
hyaline (fluorescent) droplets in the renal proxinial tubules and
proteinaceous casts in the tubular lumina (males)
The mcidence of hyperkeratosis in forestomach and of hyperplasia in
forestomach, glandular stomach and duodenum was comparable in males and
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females of both groups 4 (3000 ppm Cu-HDO) and 5 (1350 ppm CuS04)
The incidence of swollen and pigmented Kupffer's cells in the liver was
comparable in males and females of both groups 4 (3000 ppm Cu-HDO) and
5 (1 350 ppm CuS04)
The incidence of edema in submucosa of the forestomach was higher in males
and females of group 4 (3000 ppm Cu-HDO) compru·ed to group 5 (1350 ppm
CuS04)
The incidence of single cell necrosis in the liver was higher in males of group
4 (3000 ppm Cu-HDO) compru·ed to group 5 ( 1350 ppm CuS04)
The incidence of hyaline (fluorescent) droplets in renal proximal tubules and
proteinaceous casts in tubular lumina was higher in males of group 4 (3000
ppm Cu-HDO) compru·ed to group 5 (1350 ppm CuS04)
The biological relevance of one duodenal adenoma (group 4, 3000 ppm CuHDO) will be decided togetlier with histopathological investigations of the
24-month study No. 70C0679/89113.
Dose gi·oup 3 (1000 ppm Cu-HDO)
Hyperkeratosis offorestomach mucosa (females)
Hypetplasia of glandular stomach mucosa (females)
Swollen and pigmented Kupffer cells in the liver (males and females)
Dose group 2 (300 ppm Cu) and dose group 1 (100 ppm C u-HOO)
No treatment-related microscopic findings
4.7

Othel'

In test groups 3, 4, and 5 (1000; 3000 ppm Cu-HDO and 1350 ppm CuS04) a

discoloration of the faeces was observed. However, this was assessed as being
a chemical reaction of the test substance in the digestive tract without any
toxicological relevance.
5

5.1

Materials and
methods

APPLICANT'S SUMMARY AND CONCLUSION
EC Commission directive 87/3027EEC ofl8. Nov. 1987, PrutB:
Methods for the determination of Toxicity; Chronic Toxicity Test;
Official Jotm1al of the Europeru1 Communities No. L133. p. 27-31 (1988)
OECD Guidelines for Testing of Chemicals; No. 452 : Chronic Toxicity
Studies; May 12, 1981

5.2

Results and
discussion

The administration of Bis-(N-Cyclohexyldiazeniumdioxy)-copper (Cu-HDO)
at doses of 3000, 1000, 300, and 100 ppm Cu-HDO or of Copper stilphate
(CuS04) at a dose of 1350 ppm to male and female Wistar rats for 12 months
resulted in a discoloration of the faeces in the test group 3 ( 1000 ppm CuHDO) and 5 (1350 ppm) CuS0 4) . However, this was assesse.d as being a
che1nical 1·eaction of the test substance in the digestive tract without having a
toxicological relevance.
By contrast the findings below were assessed as being toxic effects induced
by the test substance administration:

Test group 4 (3000 ppm C u-HDO

~

approxillllltely 183 mg/kg body

'U:ROPDQ*PE+
&RPSHWHQW$XWKRULW\$XVWULD

.+'2

$
3DJHRI



6HFWLRQ$

&KURQLFWR[LFLW\ URGHQW 

$QQH[3RLQW
,,$






ZHLJKW
 ,QFUHDVHLQWRWDOELOLUXELQLQERWKVH[HV
 ,QFUHDVH LQ ZKLWH EORRG FHOOV O\PSKRF\WHV DODQLQH DPLQRWUDQVIHUDVH
DVSDUWDWHDPLQRWUDQVIHUDVHDQGFKROHVWHUROLQWKHPDOHV
 ,QFUHDVHLQVTXDPRXVHSLWKHOLDOFHOOVLQWKHXULQHVHGLPHQWRIWKHIHPDOHV
 ,QFUHDVHGUHODWLYHDQGDEVROXWHNLGQH\ZHLJKWVLQPDOHV
 ,QFUHDVHGUHODWLYHOLYHUZHLJKWLQIHPDOHV
 7KLFNHQLQJRIWKHIRUHVWRPDFKZDOO PDOHVDQGIHPDOHV 
 +\SHUNHUDWRVLVDQGK\SHUSODVLDRIWKHIRUHVWRPDFKPXFRVDDQGHGHPDLQ
WKHVXEPXFRVD PDOHVDQGIHPDOHV 
 +\SHUSODVLDRIWKHJODQGXODUVWRPDFKPXFRVD PDOHVDQGIHPDOHV 
 +\SHUSODVLDRIWKHGXRGHQDOPXFRVD PDOHVDQGIHPDOHV 
 6ZROOHQ DQG SLJPHQWHG .XSIIHU¶V FHOOV LQ WKH OLYHU PDOHV DQG IHPDOHV 
DQGVLQJOHFHOOQHFURVLV PDOHV 
 +\DOLQH IOXRUHVFHQW  GURSOHWV LQ WKH UHQDO SUR[LPDO WXEXOHV PDOHV  DQG
SURWHLQDFHRXVFDVWVLQWKHWXEXODUOXPLQD PDOHV 

7HVW JURXS   SSP &X+'2  DSSUR[LPDWHO\  PJNJ ERG\
ZHLJKW 
 7KLFNHQLQJRIWKHIRUHVWRPDFKZDOO PDOHVDQGIHPDOHV 
 +\SHUNHUDWRVLVRIWKHIRUHVWRPDFKPXFRVD IHPDOHV 
 +\SHUSODVLDRIJODQGXODUVWRPDFKPXFRVD IHPDOHV 
 6ZROOHQDQGSLJPHQWHG.XSIIHU¶VFHOOVLQWKHOLYHU PDOHVDQGIHPDOHV 

7HVWJURXS SSP&X+'2DSSUR[LPDWHO\PJNJERG\ZHLJKW 
DQG WHVW JURXS   SSP &X+'2  DSSUR[LPDWHO\  PJNJ ERG\
ZHLJKW 
 1RVXEVWDQFHUHODWHGILQGLQJV

&RPSDULVRQ RI WHVW JURXS   SSP &X+'2  DSSUR[LPDWHO\ 
PJNJERG\ZHLJKWRUPJ&XNJERG\ZHLJKW ZLWKWHVWJURXS 
SSP &X62    DSSUR[LPDWHO\  PJNJ ERG\ ZHLJKW RU  PJ &XNJ
ERG\ZHLJKW 
 ,QFUHDVHLQZKLWHEORRGFHOOFRXQWO\PSKRF\WHVDODQLQHDPLQRWUDQVIHUDVH
DQGDVSDUWDWHDPLQRWUDQVIHUDVHLQPDOHVRIJURXS
 ,QFUHDVH LQ VTXDPRXV HSLWKHOLDO FHOOV LQ WKH XULQH VHGLPHQW RI IHPDOHV RI
JURXS
 ,QFUHDVH LQ WRWDO ELOLUXELQ PDOHV DQG IHPDOHV  ZDV REVHUYHG LQ ERWK
JURXSV
 ,QFUHDVHLQFKROHVWHURO PDOHV ZDVREVHUYHGLQERWKJURXSV
 ,QFUHDVHGDEVROXWHDQGUHODWLYHOLYHUZHLJKWVLQIHPDOHVRIJURXS
 7KHOLYHU PDOHV DQGNLGQH\ZHLJKWV PDOHVDQGIHPDOHV ZHUHVLPLODULQ
ERWKJURXSV
 7KHWKLFNHQLQJRIWKHIRUHVWRPDFKZDOO PDOHVDQGIHPDOHV ZDVVLPLODULQ
ERWKJURXSV
 7KHLQFLGHQFHRIK\SHUNHUDWRVLVLQWKHIRUHVWRPDFKDQGRIK\SHUSODVLDLQ
WKH IRUHVWRPDFK JODQGXODU VWRPDFK DQG GXRGHQXP ZDV FRPSDUDEOH LQ
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males and females of both groups
The incidence of swollen and pigmented Kupffer's cells in the liver was
comparable in males and females of both groups
- The incidenee of edema in the submucosa of the forestomach was higher
in males and females of group 4.
- The incidence of single cell necrosis in the liver was higher in males of
group 4.
- The incidence of hyaline (fluorescent) droplets in 1·enal proximal tubules
and proteinaceous casts in tubular lumina was higher in males of group 4
In summruy it can be stated, that the administration of Cu-HDO for a period
of 12 months in the diet caused adverse effects at 3000 ppm (about 183 mg/kg
bw) and 1000 ppm (about 61 mg/kg bw). Target orgru1s were digestive tract,
liver, and kidneys. Comparing the administration of3000 ppm Cu-HDO with
the administration of 1350 ppm CuS04 (both resulting in an approximate
intake of about 33 mg Cu2 + /kg bw per day), some effects on the digestive
tract, the liver and the kidneys were observed in both test groups ru1d can
therefore be attributed to the eu2+- ion in both substances. However, the
increase in white blood cell count, in lymphocytes, in alanine
aminotransferase, in aspartate aminotransferase, in squamous epithelial cells
in the urine sediment, increased liver weigl1ts in females, higher incidence of
edema in the submucosa of the forestomach, higl1er incidence of single cell
necrosis in the liver, ru1d the higl1er incidence of hyaline droplets and
proteinaceous casts in the kidneys were specific for Cu~HDO.
-

5.3

Conclusion

5.3. l

LO(A)EL

5.3.2

NO(A)EL

5.3.3

Other

5.3.4

Reliability

5.3.5

Deficiencies

The increase in white blood cell count, in lymphocytes, in alanine
aminotransferase, in aspartate aminotransferase, in squamous epithelial ceils
u1 ihe urine sedunent, increased liver weights in females, higher incidence of
edema in the submucosa of the forestomach, higher u1cidence of single cell
necrosis in the liver, ru1d the higher incidence of hyaline cfroplets and
proteinaceous casts in the kidneys were specific for Cu-HDO.

300 ppm, approx. 18 mg/kg/d

No

x
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Mate1ials and Methods

3.1.2.1. Stability
CuS04: see carcinogenicity study report sumn1ru·ized in document IIIA 6.7. 1., Annex IV
of study report
3.3.4.2. Concentration
0, 100, 300, 1000, 3000 ppm Cu-HDO approximately equivalent to 0, 5, 16, 54, 161
(males) and 0, 7, 20, 67, 205 (females) mg/kg bw/day
1350 ppm CuS04 approximately equivalent to 82 mg/kg bw or 33 mg/kg bw/day Cu 2+

Results and discussion

Agree with applicant's version
4.2. Body weight gain
was significantly reduced in males of group 1-4 and in group 4 of females till day 7
4.6.5. Other deviations
For clarity it should read: Furthem1ore, several statistically significru1t differences were
seen in results of test group 4 (3000 ppm) when compru·ed with tl1ose of test group 5
(1350 ppm CuS04). These deviations are generally not assessed as being substancerelated because most of the statistically significru1t differences seen in this comparison
are due to ei:tllftges tit Hte t'esahs effects within of test group 5, that were not seen in
test group 4 atulttet te llft effeet efthe test eeBttlel:l:flel Hi tl:te (highest dose group with
test compound), or they are based on the different statistical test used in this evaluation.

Conclusion

NOAEL = 300 ppm, app1·ox. 18 mg/kg/d Cu-HDO
cotl'esponding to 18,7 mg/kg bw dayK-HDO or 62,5 mg/kg bw day 30% K-HDO
based on thickening of the forestomach wall (males and females), hyperkeratosis of the
forestomach mucosa (females). hyperplasia of glandular stomach mucosa (females) and
swollen and pigmented Kupffer's cells in the liver (males and females) at ca. 54 mg/kg
bw.

Reliability

1

Acceptability

acceptable

Remarks

COMMENTS FROM ... (specify)

Date
Mate1ials andMethods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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&RQWUROV
&X+'2

7HVWJURXS
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Refe1·ence
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REFERENCE

Offici:il
use onl~'

A6.6.l
(1989)
Repo1i on the study of N-Cyclohexyl-diazenium-dioxy•potassiumhydrat in the Ames Test ( Standait plate test and preincubation test with
Salmonella typhimurium). . .. Germany. ·unpublished

1.2

Data protection

Yes

1.2. l

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a .s. for the
purpose of its ent:Iy into Annex I/IA

2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

Yes, OECD Guideline 471

2.2

GLP

Yes

2.3

Deviations

No

x

3

MATERIALS AND METHODS

3.1

Test material

K-HDO

3.1.1

Lot/Batch nwnber

Reu-E 7350

3.1.2

Specification

3.1.2. l Description

Powder

3.1.2.2 Purity

91%

3.1.2.3 Stability

Analytically verified

3.2

Study Type

Bacterial reverse mutation test

3.2.1

Organism/cell type

S. typhimnriwn:
TA 1535, TA 100, TA 1537, TA 98

3.2.2

Deficiencies I
Proficiencies

all strains have a defective excision repair system (uvrB), which
prevents the repair of DNA lesions, and this deficiency results in
greatly enhanced sensitivity of some mutagens.
Furthem1ore, all st:I-ains show a considerably reduced hydrophilic
polysaccharide layer. which leads to an increase in permeability to
lipophiiic substances.

3.2.3

M etabolic
activation system

S9 mix

3.2.4

Positive control

The. following positive control substances are used to check the
mutability of the bacteria and the activity of the S-9 mix
with S-9 mix:

10 ~Lg 2-aminoanthracene (dissolved in DMSO) for
the strains TA 100, TA 98, TA 1537 and TA 1535

without S-9 mix: 5 µ.g N-methyl-N-nitro-N-nitroso-guanidine (MNNG)
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(disolved in DMSO)
10 ~Lg 4-nitrn-o-phenylenediamine (dissolved in
DMSO) for the strain TA 98
100 µg 9-aminoacridine chloride monohydrate
(dissolvedinDMSO) forthestrain TA 1537
3.3

Non-en1Iy field
Administration I
Exposure;
Application of test
substance

3.3.1

Concentrations

0 ltg - 5000 µg (with I without S-9 mix)

3.3.2

Way of application

Test substance was diluted in DMSO

3.3.3

Pre-incubation time Method ofYahagi and Matsushima, 20 min

3.3.4

Other modifications

3.4

Examinationll

3.4.1

Number of cells
evaluated
4

RESULTS AND DISCUSSION

4.1

Genotoxicity

Non-entry field

4.1.l

without metabolic
activation

No

4.1.2

with metabolic
activation

No

4.2

Cytotoxicity

No
5

5.1

Materials and
methods

APPLICANT'S SUMMARY AND CONCLUSION

SYSTEM OF TESTING: AMES TEST
Species/cell type: Strains TA 1535, TA 100, TA 1537, TA 98
Deficiences1Proficience.s: all sn·ains have a defective excision
repair system (uvrB), which prevents the repair of DNA lesions,
and this deficiency results in greatly enhanced sensitivity of some
mutagens.
Ftuihermore, all strains show a considerably reduced hydrophilic
polysaccharide layer, which leads to an increase in permeability to
lipophilic substances.
Metabolic activation system: S-9 fraction according to Ames
ADMINISTRATION:
Dosing: 0-5000 µg/plate
Number of replicates: 3 test plates per dose
Application: standard plate test with and without S-9 mix
.POSITIVE AND NEGATIVE CONTROL GROUPS AND
TREATMENT:
positive and negative controls with and without S-9 mix tested
with different well known mutagenic substances
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Pre-incubation time: method of Y ahagi and Matsushima, 20 min
DESCRIPTION OF FOLLOW UP REPEAT STUDY:
CRITERIA FOR EVALUATING RESULTS:
doubling of the spontaneous mutation rate (control)
dose response relationship
reproducibility of the results
5.2

Results and
discussion

An increase in the number of his+ revertants was not observed both in
the standard plate test and in the preincubation test either without S-9
mix or after the addition of a metabolising system. A bacteriotoxic
effect (reduced his- background growih. decrease n the number of his+
1·eve1tants) was observed in the standard plate test at doses ~ 500
ilg/plate.

5.3

Conclusion

According to the results of the present study. the test substance K-HDO
is not mutagenic in the Ames test under the experimental conditions
chosen here.

5.3. l

Reliability

1

5.3.2

Deficiencies

No
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Matelials and Methods

2.3. Deviations
According to the actual OECD guideline 4 71 at least 5 strains should be used. The
test with the strains e.coli WP2 UvTA or WP2 uvrA (pK.MlOl) or S.typhimurium
TA102 is missing. Approximately 7.5% of the bacterial mutagens identified are
detected by E.Coli WPuvrA but not by the standard set of 4 Salmonella strains
(CPMP/IHC/1141/95). However the test was carried out before the use of these
strains was compulsory.
OECD method 471 states that 2-aminoanthracene should not be used as the sole
indicator of the efficacy of the S9-mix. 1£2-aminoanthracene is used, each batch of
S9 should also be characterised with a mutagen that requires metabolic activation by
microsomal enzymes, e.g. benzo(a)pyrene, di.methylbenzanthracene. This restricts
the reliability of the assay to some extent.

Results and discussion

4.2. Cytotoxicity
A bacteriotoxic effect (reduced his- backgronnd growth, decrease in the number of
his+ revertants) was observed in the standard plate test at doses ~ 500 µg/plate. (pl4
of study report) .

Conclusion

Agree with applicant's version

Reliability

2 (4 instead of 5 strains, not guideline conform positive control)

Acceptability

acceptable

Remarks

COMMENTS FROM ...

Date
Matetials and Methods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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Rat hepatocyte DNA repair assay [UDS] in vitro

A 6.6.3.1.
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Justification for non-submission of data
Other existing da ta [0]
Limited exposui-e

[0]

Detailed justification :

Tec.hnically notfeasible [0]

Scientifically unjustified [~)

Other justification [~ )

Official
use ouly

I

Supportive UDS data for Cu-HDO have been provided (see second X
justification below). In addition BASF experts answered questions of the
RMS:
E xpe1·t judgment:

Im (2003). -

Product Safety, Regulations, Toxicology and Ecology.

With the follov.ring deliberations. it is postulated that for K-HDO an
evaluation of all relevant toxicity endpoints (as far not covered by studies
already available) is possible by cross-reading the conclusions for the
endpoints from the database of Cu-HDO (e.g. 1·epeated dose toxicity.
carcinogenicity. mutagenicity and developmental toxicity).
The kinetic behavior of both compounds, K-HDO and Cu-HDO, has been
investigated ~ 1993). It shows that the HDO moiety of both materials
after oral administrntion is bioavailable to a similar extent though their
solubility in aqueous media is quite different. These results were recently
continued in a more thorough investigation ~. 2001 ).
After oral administration botl1 materials experience near-complete resorption
of the administered 14C-radioactivity from the gut: excretion into the urine
follows sitnilar excretion rates characterized by a plasma tYii of - 2 hrs. The
HDO moiety m1dergoes enterohepatic circulation and the radioactivity in
blood plasma stays below <1 % of the dose due to rapid excretion. These
results ittdicate that also Cu-HDO dissociates in vivo after oral
administration. though possibly at a somewhat slower rate than K-HDO.
Plasma peak levels for the HDO moiety, howevet~ are low with Cu- as well
as with K-HDO. The toxicity profiles of either material reflect mainly the
toxicity of the cations (Cu2+ or K+. respectively) and the differences between
both compounds reflect the toxicological differences between Cu2+ and K+.
The impact of the HDO-moiety apperu·s to be low and, if feasible at all, could
probably only be assessed independently with an ine1t counter-ion such as
sodium.
So far, no indication of a carcinogenic, nmtagenic or reprnductive I
developmental toxicity of the K+ ion has ever been rep01ted . Nor is there any
suspicion from the chemical or physiological behavior. A high acute toxicity
of K+ is typical when administered rapidly via gavage or injection. The
mutagenic, carcinogenic and developmental I prenatal toxicity potential of
the HDO moiety has ah"eady been adequately tested in studies ·with Cu-HDO.
For prenatal toxicity studies, gavage adtninistration is the usual route of
choice and in most cases preferable to feeding studies. In the case of KHDO. the higl1 acute toxicity of the K+ ion if administered in high velocity
via gavage would preclude the administration of doses of 50 mg/kg/day or
probably even below. Thus. the maximum dose of testing could be higher
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(presumably be even lower) than in the studies available with Cu-HDO.
Therefore it would not be possible to test a higher amount of the HDO
moiety than has been tested with Cu-HDO ~ 1991/1994; , 1996).
As a conclusion, no additional infom1ation could be expected from a prenatal

toxicity sn1dy (and even any other repeated-dose toxicity study) with KHDO. Fmther studies with K-HDO would be meaningless and should be not
undertaken. This consideration would also be supported by the strategy of the
Emopean Biocide Regulation that aninial testing, when scientifically
justified, should be minimized.
BASF expert judgement (additional comments):
A dissociation rate of > 58% has been shown. Therefore, the undissociated
Cu-HDO and the dissociated HDO moiety have been tested to an
approximately similar level and a separated testing of K-HDO would not
provide additional information (see also comment to A 6.2).

I
Unde.11.aking of intended
data submission
(0)
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Justification for non-submission of data
Other existing data [~]
Limited exposure

[0]

Detailed justification:

Technically not feasible [0]

Official
use only

Scientifically unjustified [0]

Other justification[~)
Waiving: Database on genotoxicity in vitl'O
Cu-HDO has been investigated for mutagenicity in bacteria (Ames test;
OECD 4 71) and for unscheduled DNA synthesis (UDS) in primru:y mt
hepatocytes (in which UDS activity was evaluated from H3 TdR exposed
slides via autoradiography; OECD 482). Both tests have shown negative
results. Furthermore, the assay types are ideal tools of investigation for the
following reasons:
The organic HDO moiety with its nitronium compounds and its potentially
positive and/or negative electric charges should be investigated either in a
system where metabolic activation and the target of genotoxic activity are
located within the same cell (such as the rat liver UDS assay) or in a
bacterial system with pe1meable cell membranes that are easily crossed by
bulky and/or charged compom1ds (such as the Salmonella strains employed
for the Ames assay). These procedures allow the best ·trapping of potential
genotoxic metabolites resulting from aromatic nitrogen compounds which
frequently have short half-life times and bear electric charges that prevent
them from crossing the plasma membranes of established mammalian cell
lines (such as CHO or V79 cells employed for gene mutation and
chromosome abe1rntion assays). These cell lines hav e little metabolic
competence in transfo1ming suc.h compounds to active metabolites and need
to rely on extracellular metabolic activation (by S-9 mix) in the culture
medium. This limited suitability for the class of organic. nitrogenium
compom1ds may lead to false negative results due to a lack in adequate
intracellular bioavailability of relevant metabolite(s).
A gene mutation assay in an established mammalian cell line (such as V79.
CHO or mouse lymphoma cells; OECD 476) is therefore considered as
unnecessary. For the same reasons, also a chromosome aben-ation study for
clastogenic effects in established cell lines (OECD 473) is not considered as
meanin.gfol and should be omitted. If a result on those endpoints was
positive, the consequence would be the execution of an iu vivo study. This,
however, has already been done by the mouse micronucleus assay (OECD
474), which showed a negative result.
The genotoxicity of Cu-ions is well investigated and, on balance, typically
negative. The chemical structure alone of the HDO moiety does not
preclude a mutagenic potential since it may appear to be quite closely
related to phenylliydrazine or a hydroxamic acid (though on the other hand.
no dermal sensitization has been detected for this material as one may have
expected for such compmmds). The fomIB.tion of a nitrosamine from the
HDO moiety is excluded since the material is a primary (and not secondary)
amine and has no a-oxidizable alkyl group linked to the nitrogen. Moreover,
mutagenic nitrosamines are detected in. the Ames and UDS assays.
Sho1t-tenn in vitro assays for mutagenicity and clastogenicity may be
regru·ded as screening tools for potential cru·cinogenicity. It is quite unlikely
that a mutagen does not cause carcin.ogenicity, if adequately te51ed. Hence, a
non-carcinogen is also unlikely to be a mutagen.
Cu-HDO has been adequately tested and shown to be non-carcinogenic.
This is a further indication that no genotoxic potential for Cu-HDO is to be

x
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expected. Also other Cu wmpounds are not suspected as genotoxic agents.

Refinement of expert judgment to UDS test:
Mechanistically, the UDS assay is an indirect test for genotoxic events. Its
results coincide to a high extent with the results of mammalian cell gene
nmtagenicity assays.
In contrast to the bacterial Ames assay (and also to clastogenicity assays in
mammalian cells) the sensitivity of mammalian gene mutation assays as
well as the rat hepatocyte UDS as.say is comparably low, but their
specificity is high. From unpublished experiences in our own lab we see a
trend that molecules bearing electric charges such as aromatic nitrogen
compmmds and their metabolites are less likely to cross the plasma
membranes of mammalian cells and may go undetected in mammalian cell
gene mutation assays. The UDS assay which unifies metabolic
transfonnation and genotoxic endpoint within the same cell is therefore
considered as more appropriate.

I
Undertaking of intended data
[0]
submission

Evaluation by Competent Authot·ities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date

16.12.2005

Evaluation of applicant's
justification

The applicant intends to support the negative genotoxicity studies submitted for KHDO, namely the AMES test (see IIIA 6.6.1.), the mouse lymphoma Tk+/- test (see
IIIA 6.6.3.2) and the in vivo micronucleus test (see IIIA 6.6.4.), by an additional in
vitro UDS test for Cu-HDO.
In the fast table the applicant provides his arguments. why he considers data for CuHDO relevant for K-HDO evaluation.
These arguments will be discussed in other sections of the CA-repott (see doc IIIA
6.5., 6.7 and 6.8.)
In the second table the applicant provides his arguments, why he prefen-ed for CuHDO the in vitro UDS test and not the in vitro clastogenicity or the in vitro
mutagenicity test with manunalian cells.
In principle we can agree to this approach. This aspect is discussed further at doc IlA
3.6.
However here we need to evaluate, if the negative in vitro UDS test results with CuHDO can be read across to K-HDO and thus supp01i the negative genotoxicity data
package ofK-HDO.

We consider that it could well be that after solution in the complex culture medium and
after cellular uptake the stability and the metabolism of the HDO stemming from CuHDO or K-HDO is comparable. Therefore we agree that the negative in vitro UDS test
with Cu-HDO provides some fi.nther suppo11 for the negative genotoxicity data
package ofK-HDO.

Conclusion
Remarks

We agree that the negative in vitro UDS test with Cu-HDO provides some nuiher
support for the negative genotoxicity data package ofK-IIDO.
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1.1

Reference
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REFERENCE

Official
use only

A 6.6.3

(1992)
Rat hepatocyte DNA repair assay [UDS] in vitro: 81M0679/894495, 1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose of
its entry into Annex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
OECD Guideline 482

2.2

GLP

Yes

2.3

Deviations

No
3

MATERIALS AND METHODS

3.1

Test material

Cu-HDO

3.1.1

Lot/Batch nwnber

ReuE 7360

3.1.2

Specification

3.1.2.l Description

Slightly bluish crystals

3.1.2.2 Purity

Content of active ingredient 89.0 %; molar pmity 99.7 Mol %; checked via
analysis

3.1.2.3 Stability

Reanalysis after completion of all studies

3.2

Study Type

Unscheduled DNA synthesis in mammalian cells it1 vitro

3.2.1

Organism/cell type

Primary rat hepatocytes

3.2.2

Deficiencies I
Proficiencies

3.2.3

Metabolic
activation system

Metabolic activation and genetic endpoint are located within the same cell

3.2.4

Positive control

2-Acetaminofluorence (2-AAF); 10 µM

3.3

Non-entry field
Administntion I
Exposure;
Application of test
substance

3.3.1

Concentrations

0.1, 0.033, 0.01, 0.01, 0.0033, 0.001, 0.00033 µg/ml

3.3.2

Way of application

The test substance was dissolved in DMSO then diluted with DMSO and then

given directly to Williams E mediwn covering the cells.
3.3.3

Pre-incubation time

3.3.4

Other modifications

X
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Rat hepatocyte DNA repair assay [UDS] in vitro
3.4

the net nuclear grain count of each cell (= nuclear c-0unt minus
cytoplasmic cotmt)
the mean nuclear count

Examinations

x

the mean cytoplasmic cotmt
mean net miclear grain cotmt
the percentage of cells in repair (cells showing net grain count > S and >
0)
3 .4.1

x

Nwnber of cells
evaluated

4

RESULTS MU> DISCUSSION

4.1

Genotoxicity

4.1.1

Vlrithout metabolic
activation

4.1.2

with metabolic
activation

Metabolic activation system: metabolic activation and genetic endpoint are
located within the same cell

4.2

Cytotoxicity

No cytotoxic concentration: >0.1 ~tg/mL

Non-entry field

5
5.1

Materials and
methods

x

APPLICANT'S SUMMARY Alim CONCLUSION
Guideline: OECD Guideline 482
Species/cell type: wistar rat/hepatocytes
Metabolic activation system: metabolic activation and genetic endpoint are
located within the same cell
No. of metaphases analyzed:

ADMINISTRATION:
Dosing: 0.1 µg/L, 0.033 µg/L, O.Ql
µg/mL

~tg/L,

0.0033 µgtL, 0.001 µg/L, 0.0003

Application: the test chemical was added to freshly isolated rat hepatocytes
attached to coverslips after an approximately 2 hours attachment phase in
FCS-supplemented Williams E medium. [3H]-thymidine was added during
the 18 hours exposure. time. The cells were washed and fixed and
subsequently examined for UDS by autoradiography. The experin1ental
details of the assay system used in this laborat01y have been publlshed
[Butterworth et al., 1987]
POSITIVE AND NEGATIVE CONTROL GROUPS AND TREATMENT:
positive control with 2-acetaminofluorence (2-AAF)
negative control with 0-control
DESCRlPTION OF FOLLOW UP REPEAT STUDY:
CRlTERIA FOR EVALUATING RESULTS:
test result is considered as positive if at least in one dose the mean net grain is
> S and the percentage of cells in repair (with net grains > 5) is > 20 % .
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5.2

R esults and
discussion
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GENOTOXIC EFFECTS:
With metabolic activation: metabolic activation and genetic endpoint
are located within the same cell: negative
CYTOTOXIC CONCENTRATION: >O.l µg/mL

STATISTICAL RESULTS: not genotoxic under the test conditions
employed
5.3

Conclusion

In none of the concentrations employed the test chemical showed net grain
values of> 0. The average net grains values were consistently in the rnnge of3 to -4. This was also the range of the solvent and blank controls. The
percentage of cells in repair was w1changed in relation to the controls (< 2%
for net grain values of > 5 and < 22 % for net grain values of> 0).
The positive control showed a mean net grain value of 11.56 ± 18.96;
percentage of cells with net grains > 5 was 43 % and with net grains > 0 was
76%.
The conclusion from the study is that the test material did not show genotoxic
activity under the test conditions employed.

5..3.1

Reliability

1

5.3.2

Deficiencies

No

x
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Mate1ials and Methods

3.3.3 Pre-incubation time
The attachment phase for the cells without test substance was 2 hours.
3.4. Examinations
fu total 3 slides per test-concentration were read, resulting in about I 00 cells per test

concentration. This meets the OECD recommended amount of 2x 50 cells per slide.
Results and discussion

4.2. Cytotoxidty and 5.2. Results and discussion
The highest applied concentration of 0, I ~tg/ml is cytotoxic. The not cytotoxic
concentration is < 0, 1 µg/ml. The range of tested concentrations meets the
recommendation of cytotoxic effects in the highest concentration.
Table A6_6_1-1.Table for in vitro UDS test: Summary data from 18 hours
exposure
"Percentage of cells in repair > 5" and "Percentage of cells in repair > O" means
percentage of cells with net grains > 5 and >O, respectively. A nucleus with a. net grain
of>5 was considered to represent a positive result (nucleus in repair). Evaluation of
nuclei with a net grain of >O was considered as additional criterion for doubtful cases.

Conclusion

Agree with applicant's version

Reliability

1

Acceptability

acceptable

Remarks

COMMENTS FROM ...

Date
Matelials and Methods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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1.1

Refe1·ence

A 6.6.3.2
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REFERENCE

A 6.6.3/02
(2005)
Mutagenicity study of Xyligen LP 15671 in the mouse lymphoma
fo1ward mutation assay - in vitroGermany
LPT No. 18342/04, unpublished

1.2

Data protection

Yes

1.2.1

Data owner

Dr. Wohnan GmbH

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the
pmpose of its entry into Annex I/IA
2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

Yes
OECD Guideline 476

2.2

GLP

Yes

2.3

Deviations

No
3

MATERIALS AND METHODS

3.1

Test material

Xyligen LP 15671 (30,4 % N-Cycloliexyldiazeniumdioxy-potassimn
in wate1)

3. 1.1

Lot/Batch number

VM2009

3.1.2

Spec.ification

3.1.2.l Description

yellowish liquid

3.1.2.2 Purity

30,4 % N-Cyclohexyldiazenimnd!oxy-potassium (K-HDO)

3.1.2.3 Stability

Approx. l year under normal storage conditions

3.2

Study Type

Mammalian cell gene mutation assay

3.2.l

Organism/cell type

Mammalian cell lines:
L51 78Y (TK+/-) mouse lymphoma cells

3.2.2

Deficiencies I
Proficiencies

Heterozygous at the TK locus

3.2.3

M etabolic activation
system

S9 fraction ofrat liver .e nzymes

3.2.4

Positive control

Methylmethanesulfonate (MMS) and 3-Methylcholanthrene (3MC) were used as positive controls

3.3

Administration I
Exposure;
Application of test
substance

Noa

3.3.1

Concentrations

312-5000 ~1g/ml

e~-y

field

OfficiaI
use only
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Treatment period:

Way ofapplication
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2 exposlU'e times without 89 mix: 3 and 24 hours
1 exposlU'e time with 89 mix: 3 hours
3.3.3

Pre-jncubation time

3.3.4

Other modifications

3.4

E xaminations

3.4. l

Number of cells
evaluated

4

RESULTS AND DISCUSSION

4.1

Genotoxicity

Non efttl-y field

4.1.1

Without metabolic
activation

N-Cyclohexyldiazeniumdioxy-potassium, tested up to cytotoxic
concentrations in the absence and presence of metabolic activation
in two independent experiments. was negative with respect to the
mutant frequency in the LK5 l 78Y TK +I- mammalian cell
mutagenicity test. Under these conditions positive controls exe11ed
potent mutagenic effects.
In addition, no change was noted in the ratio of small to large
mutant colonies. Therefore N-Cyclohexyldiazeniumdioxy-potassium
also did not exhibit clastogenic potential at the concentration-range
investigated.

4. 1.2

With metabolic
activation

N-Cyclohexyldiazeniumdioxy-potassium. tested up to cytotoxic
concentrations in the absence and presence of metabolic activation
in two independent experiments, was negative with respect to the
mutant frequency in the LK5 l 78Y TK +I- mallllllalian cell
mutagenicity test. Under these conditions positive controls exerted
potent mutagenic effects.
In addition, no change. was noted in the ratio of small to large
mutant c.olonies. Therefore N-Cyclohexyldiazeniumdioxy-potassium
also did not exhibit clastogenic potential at the concentrntion-range
investigated.

4.2

Cytotoxicity

In the main study, cytotoxicity was noted from cone. of 1250 01· 312
~lg/ml onwards in the l s1 and 2nd experin1ent without metabolic
activation. In the experiment with metabolic activation cytotoxicity
was noted from cone. of 1250 ~1g/ml onwards or at the top cone. of
5000 µg/ml in the 1st and 2°d experiment.

5
5.1

Materials and
m ethods

APPL1CANT 'S SUMMARY AND CONCLUSION

The active ingredient N -Cyclohexyldiazeniumdioxy-potassium was
assayed in a gene mutation assay in cultured mammalian cells
(L51 78Y TK+/-) both in the presence and absence of metabolic
activation by a liver post-mitochondrial fraction (S9 Inix) from
Aroclor 1254-indnced rats. The test was can:ied out employing 2
exposure times without S9 inix: 3 and 24 hours, and one exposure
time with S 9 mix was carried out twice. Aqua ad iniectabilia was
used as vehicle.
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5.2

R esults and
discussion

The mutation frequencies of the cultiJres treated with NCyclohexyldiazeniwndioxy-potassiwn were within the range of the
solvent controls and. hence, no mutagenicity was observed
according to the criteria for assay evaluation.

5.3

Conclusion

Under the present conditions, N-Cyclohexyldiazeniumdioxypotassium, tested up to cytotoxic concentrations in the absence and
presence of metabolic activation in two independent experiments,
was negative with respect to the mutant frequency in the LK5 l 78Y
TK +/- manunalian cell mutagenicity test. Under these conditions
positive controls exerted potent mutagenic effects.
In addition, 110 change was noted in the ratio of small to large
mutant colonies.
Therefore
N-Cyclohexyldiazeniwndioxypotassiwn also did not exhibit clastogenic potential at the
concentration-range investigated.
The active ingredient N-Cyclohexyldiazeniwndioxy-potassium did
not show mutagenic or clastogenic properties.

5.3.1

Reliability

1

5.3.2

Deficiencies

No
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&DOFXODWLRQRISDUDPHWHUV

1. Results of determination of survival expressed as % relative survival (RS) and
calculated as:


3ODWLQJHIILFLHQF\VWHSWHVWLWHP
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2. Results of determination of mutant frequency
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3(PXWDQWFHOOV 
[
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1
1.1

Reference

REFERENCE

Official
use only

A6.6.4
(1982), Cytogenetic investigations in NMRI mice after single oral
administration ofXyligen-K powder. Micronucleus test, · Germany

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the pmpose of its
entiy into Annex I/IA
2

GUIDELINES AND QUALITY ASSURANCE

2.1

Guideline study

The test procedtu·e and the preparation of the bone maITow were based on the data X
given by Schmid W. and Salamone, M . et al. : Schmid, W ., The micronucleus test for
cytogenic analysis. In: Hollaender, A (eds), Chemical Mutagens Principles and
Methods for their Detection, Volume 4, Plenum Press. New York (1976). Schmid, W .,
The micronucleus test. In: Kilbey et al. Handbook of Mutagenicity Test Procedures,
Elsevier Scientific Publishing Company, Amsterdam-New York-Oxford (1977).
Salamone, M. et al., Towards an improved micronucleus test. Studies on 3 model
agents, mitomycin C, cyclophosphamide, and dimethylbenzanthracene, Mut. Res., 74,
347-356 (1980).

2.2

GLP

No, Study was perfom1ed before GLP was mandatory

2.3

Deviations

No
3

3.1

Test material

K-HDO

3.1.1

Lot/Batch
number

821172

3.1.2

Specification

MATERIALS AND METHODS

3.1.2.I Description

White flakes

3.1.2.2 Purity

90,5 % and 9 % Water

3.1.2.3 Stability
3.1.2.4 Maximum
tolerable dose

68 mg/kg bw

3.2

Test Animals

Non-entiy field

3.2.1

Species

Mouse

3.2.2

Sti·ain

3.2.3

Sow·ce

3.2.4

Sex

3.2.5

Age/weight at
study initiation

3.2.6

Number of
animals per

-

NMRI

M ale and female
Approx. 25-40 g
5m + Sf per test group
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group
3.2.7

Control animals

Yes

3.3

Administration/
Ex11osure

Oral

3.3 .1

Number of
applications

I

3.3.2

Interval between
applications

3.3.3

Post-exposw·e
period

3.3.4

Type

Oral administration

3.3.5

Concentration

68. 21.5, 6.8 mg/kg

3.3.6

Vehicle

Aquadest.

3.3.7

Concentration i:n

0g, 2 1.5, 0,g 1B§&g

x

vehicle
3.3.8

Total volume
applied

10 ml/kgbw

3.3.9

Controls

Negative control: water
Positive control: cyclophosphamide

3.4

Examinations

.3 .4.1

Clinical signs

No

3.4.2

Tissue

Bone. marrow
Numbe1·of
animals:

All animals

Number of cells:

After staining of the preparations 1000 polychromatic erythrocytes
were evaluated per animal and investigated for niicronuclei

Time points:

The animals were sacrificed and bone man-ow of the two femora
was prepare 16, 24. and 48 hours after administration in the
solvent control group and in the highest dose group of 68.l mg/kg
body weight. In the test groups of 21.5 mg/kg body weight and 6.8
mg/kg body weight and in the positive control group the 24-hour
sacrifice interval was investigated only.
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Test groups

1

Dose

Sacrifice
i11tervals
(hours)

2

mg/kg

}

4

I!

5

6

40
16

24

48

7

24

5/5

solvent ·control
10 ml aqua deat . /kg body "eight

5/5

solvent control
10 ml aqua deat . /kg body weight

5/5

68 . 1 lllg lyligen-K
Powder/kg body weight
, 0 1111 aqua dest./kg body weight

5/5

68. 1 111g ~yligen-K
Powder/kg body ~eight
10 ml aqua dest , /kg body weight

5/5

66 . 1 mg Xyligen-K

21 . 5 mg

8

24

5/5

X~ligen-K

Powder/ kg body weight
10 ml aqua dest . / kg body we ight

IV

"l

00 ~i

10 ml aqua dea 't . /kg body weight

Powder/kg body we ight
10 ml aqua del!'t . /kg body we i ght

I II

r;\

solvent con tro 1

16

24

of

anilllala

I
I

I

Nutnbe~

6.8 mg Xyligen-K
Powder/kg body- weig h t

5/5

5/5

10 Ml aqua dest , /kg body we igh t

v

9

24

60 mg cyclophoa_phaIIlid elks body we ight
10 :ml aqu.a deet . /kg body weight

5/5

Type of cells

Etythrocytes in bone marrow

Parameters:

Ntm1ber of polychromatic erythrocytes
Number of polychromatic e1ythrocytes containing nuclei
Nwnber of normochrnmatic e1ythrocytes
Nwnber of normochromatic erythrocytes containing nuclei
Polychromatic/nonnochrnmatic e1ythrocytes ratio

3.5

F urth er
rema1'ks

The following statistical evaluations were perfom1ed:
FISHER test, applied to register significant differences between the relative
frequencies ofa characteristic of two groups
Asymptotic U test according to MANN-WHITNEY. The relative frequencies of cells
with micronuclei per animal were used as a criterion of the rank detennination for the
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U-test.
The tv.•o tests were-calculated at the levels of 95 % and 99 %.

4

4.1

Clinical signs

RESULTS AND DISCUSSION

The single oral adininistration of the solvent aqua dest. in a volume of 10 ml/kg body
weight was tolerated by all the animals without any symptoms.
About 15 1ninutes after the adtninistration of the test substance the dose of 68 .1 mg/kg
body weight led o in-egular respiration and excitation in most of the animals. In some
mice. symptoms, such as tremors, twitchings, tonic and clonic convulsions. ruffled fiu·
and apathy. were observed. The symptoms subsided on the day after treatment.
About 15 - 30 minutes after the administration of 21.5 mg/kg and 6.8 mg/kg body
weight in·egular respiration and slight excitation and in some animals mffled fiu· were
also observed in the major part of the animals. On the day after treatment no
abnonnalities were detected any longer in any of the animals.
The single oral administration of the positive control substance cyclophospharuide in a
dose of 60 mg/kg body weight didnotled to any evident signs of toxicity.

4.2

H aematology I
T issue
examination

4.3

Genotoxicity

The positive control substance cyclophosphatnide led as expected to a very clear
increase in the rate of polychromatic erythrocytes containing micronuclei when
administered at a dose level of 60 mg/kg body weight.
Similarly the number of nonnocytes containing 1nicronuclei did not differ to any
appreciable extent in the negative control (solvent control) or in the various dose
groups at any of the 3 sacrifice intervals.
An inhibition of erytl1rnpoiesis induced by the treatment of tnice with Xyligen K X
powder was not detected. The ratio of polychromatic to 1101mochromatic erythrocytes
was always in the same range as that of the control values in all dose groups.
According to the result'> of the present study, there are no biologically or statistically
significant differences in the fre.quency of erythrocytes containing micronuclei either
between the solvent control and the 3 dose groups or between the various sacrific.e
i11te1vals (16. 24 and 48 how·s). Thus, under the experimental conditions chosen here.
the test substance Xyligen K powder has no chromosome-damaging (clastogenic)
effect nor does it lead to any inipairment of distribution in the course of mitosis.

4.4

Other

Necropsy
The gross-pathological examination of the animals sacrificed at the end of the study
did not reveal any changes of the intemal organs, which could be attributed to the testsubstance administered.

5
5.1

Mate1ials and
methods

APPLICANT'S SUMMARY AND CONCLUSION

Xyligen K powder was tested for mutagenicity in NMRl Inice after a single oral
administration using the tnicronucleus test method. The test procedure and the
preparation of the bone ma1Tow were based on the data given by Schmid W. and
Salamone, M. et al.: Schmid, W., The micronucleus test for cytogenic analysis. In:
Hollaender, A. (eds), Chetnical Mutagens P1·inciples and Methods for their Detection,
Volume 4, Plenum Press, New York (1976). Schtnid, W.,The tnicrnnucleus test. In:
Kilbey et al., Handbook of Mutagenicity Test Procedures, Elsevier Scientific
Publishing Company. Amsterdam-New York-Oxford (1977). Salan1one. M. et al.,
Towards an improved micronucleus test. Studies on 3 model agents. ruitomycin C,
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cyclophosphamide. and dimethylbenzanthracene. Mut. Res., 74. 347-356 (1980).

5.2

R esults and
discussion

The single oral administration ofXyl.igen-K powder in doses of 6.8 mg/kg. 21.5 mg/kg
and 68.1 mg/kg body weight did not lead to any increase in the number of
polychromatic erythrocytes containing micronuclei. The rate of m.icronuclei was
always in the same range as that of control in all dose groups and all sacrifice intervals.
The erythropoies.is detenn.ined from the ratio of polychromatic to n01moclu·omatic
eiythrocytes was not .influenced either. Thus, wider the experiniental conditions chosen
here, the test substance Xyligen-K powder does not have any chromosome-damaging
(clastogenic) effect and there were 110 indications of any impainnent of distribution in
the cotu-se of mitosis.
STATISTICAL RESULTS:
Statistical evaluation by the nonparametric Mann~Wliitney test and the Fisher test

5.3

Conclusion

K-HDO is considered to be non-mutagenic in this nucronucleus assay.

5.3.1

Reliability

1

5.3.2

Deficiencies

No
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Table for Micronucleus Test In Vivo (modify if necessary)

Table A6 6 4-1.
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EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Mate1ials and Methods

2.1. Guideline study
The mammalian micronucleus test was adopted as OECD guideline 474in1983 .
3.3.5. Concentt·ation
68, 21.5, 6.8 mg/kg bw K -HDO (90% purity, rest crystal water) c01Tesponds to
25L 79.5. 25.2 mg/kgbw 30%K-HDO

Results and discussion

4.3. Genotoxicity
Since the ratio between PCE and NCE was not affected in the highest dose the study does not
provide evidence that HDO or the relevant metabolite reached the bone mruTow.
However higher doses could not be applied because of the acute neurotoxic effects.
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JUSTIFICATION FOR NON-SUBMISSION OF DATA

Other
existing data

Technically not feasible (0)

Limited
exposure

Othe1· justification (0)

Detailed
justification:

A carcinoge111c1ty study with K-HDO has never been performed. It was decided to
perfonn the carcinogenicity study with Cu-HDO instead of with K-HDO because the
maximum dose of testing could be higher with Cu-HDO. For the reasons stated below the
results of the Cu-HDO carcinogenicity study can be read across to K-HDO.

Official use
only

Scientifically unjustified (0)

Emert judgment:
. . (2003), - . Product Safety Regulations, Toxicology, and Ecology.

With the following deliberations, it is postulated that for K-HDO an evaluation of all
relevant toxicity endpoints (as fru· not covered by studies akeady available) is possible by
cross-reading the conclusions for the endpoints from the database of Cu-HDO (e.g.
repeated dose toxicity, carcinogenicity. mutagenicity and developmental toxicity).
The kinetic behaviour of both compounds, K-HDO and Cu-HDO, has been investigated
~' 1993). It shows that the HDO moiety of both materials after oral administration is
bioavailable to a sitnilar extent though their solubility in aqueous media is quite different. comparabl
eKinetics
These results were recently confinned in a more thorough investigation ~ 200 l).
After oral administration both materials experience near-complete resorption of the
administered 14C-radioactivity from the gut; excretion into the urine follows similar
excretion rntes characterized by a plasma tY2 of - 2 hrs. The HDO moiety undergoes
enterohepatic circulation and the radioactivity in blood plasma stays below < l % of the
dose due to rapid excretion. These results indicate that also Cu-HDO dissociates in vivo
after oral administration, though possibly at a somewhat slower rate than K-HDO. Plasma
peak levels for the HDO moiety, however, are low with Cu- as well as with K-HDO. The
toxicity profiles of either material reflect mainly the toxicity of the cations (Cu2 + or K+,
respectively) and the differences between both compounds reflect the toxicological
differences between Cu2+ and K+. The impact of the HDO-moiety appeai·s to be low ai1d, if
feasible at all, could probably only be assessed independently with an inert counter-ion
such as sodium.
So far, no indication of a carcinogenic, mutagenic or reproductive/developmental toxicity
of tl1e K+ ion has ever been rep01ted. Nor is there any suspicion from the chetnical or
pl1ysiological behavior. A high acute toxicity of K+ is typical when adtninistered rapidly toxicity
via gavage or injection. The mutagenic. carcinogenic and developmental/prenatal toxicity profile of
K+
potential of the HDO moiety has already been adequately tested in studies with Cu-HDO.
For prenatal toxicity studies, gavage administration is the usual route of choice and in
most cases preferable to feeding studies. In the case of K-HDO, the high acute toxicity of
the K+ ion if adtninistered in high velocity via gavage would preclude the administration
of doses of 50 m~day or probably even below. Thus., the maximmn. dose of testing
could riot [corr. CA-AUT} be higher (presumably be even. lower) than in the studies
available with Cu-HDO. Therefore it would not be possible to test a higher amom1t of the
HDO moiety thllll has been tested with Cu-HDO
1991/1994: 1996).

<Im

As a conclusion, no additional information could be expected from a prenatal toxicity
study (and even any other repeated-dose toxicity study) with K-HDO. Further studies with
K-HDO would be meaningless and should be not undertaken. This consideration would

toxic
litnits for
gavage
studies
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C arcinogenicity
Rat

also be supported by the strategy of the European Biocide Regulation that animal testing,
when scientifically justified, should be minimized.
R eference :
: Sh1dy 011 the comparison of the absorption and excretion of the potassium.
copper and aluminium salt of 14C-N-Cyclohexyl-hydroxi-diazeniumoxide after
oral, dem1al and intravenous administration to Wistar rats. Res. Rep. 22B0638 I
896001: May 21. 1993
-

: Research Proj. 02B0881/006037 (Biokinetic in rats)

: Studies on prenatal toxicity of Bis-N-Cyclohexyl-hydroxi-diazenium
dioxide Cu after oral administration to rats (res. proj . 30R0679/89059; May 6,
1991) and rabbits (res. proj. 40ROI41/9203L Jan. 21, 1994)
: Carcinogenicity study with Bis-(N-Cyclohexyldiazeniumdioxy)-Cu in
Wistar rats; Administration in the diet for 24 months; res. proj. 70C0679/891l3,
Jan. 31, 1996
Undertaking
of intended
data
submission
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16.12.2005
HDO
is expected to fon11 metal complexes with earth alkali ions such as ca2+ and Mg2+.
Additional
Thefonnation
ofsuch complexes has been shown experimentally in-vitro. Therefore, if is
a1·gument
reasonable
to
assume
that in human tissue fluids the HDO anion will form complexes with
J.!l'ovided bv
2
the al!J.!licant ea + and/or Mg2+ ions that are expected to be more stable than the easily dissociable Kin document HDO salt. The extent ofcomplex fon11aiion will depend on the molar availability of ca2+
and/or Mg2+ - ions in the respective compartment. Under these assumptions, a read-across
IIIA.6.2.3.
from
the Cu-HDO complex data to the expected earth alkali or transition metal HDO
and
complexes
formed within the body fi·om K-HDO appears justified.
IIIA.6.10
Additional
argument
J.!rovided bv
the SJ.!J.!licant
in document
IIIA.6.10

Cu-HDO undergoes dissociation at a slower rate and may lead to increased and eventual~)!
adi1erse intracellular Cu-levels in the target organs. The effects and the profile of Cu-HDO
are therefore not on~v driven by Cu as resorbedji<Jm inorganic salts nor by the HDO
moiety alone. A Cu related cytotoxicity appears to be observable.

Comparab
le kinetics

Toxicolog
ical
profile of
Cu-HDO

'U:ROPDQ*PE+
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(YDOXDWLRQ
,QSULQFLSOHZHFRQVLGHUWKHVHDUJXPHQWVWREHYDOLGIRUVXSSRUWLQJWKHUHDGDFURVVIURPWKH&X+'2
RI
UHVXOWVWR.+'2IRUWKHPHWDEROLVPVWXG\WKHFKURQLFFDUFLQRJHQLFLW\VWXG\DQGWKHGHYHORSPHQWDO
DSSOLFDQW V
WR[LFLW\VWXGLHV+RZHYHUIRUFODULW\ZHUHJDUGWKHIROORZLQJH[WHQGHGGLVFXVVLRQRIWKHDUJXPHQWVDV
MXVWLILFDWLRQ FUXFLDO
&RPSDUDEOH.LQHWLFV
7KHWR[LFRNLQHWLFV XSWDNHH[FUHWLRQUDWHDQGURXWHV RI.+'2DQG&X+'2VHHPWREHYHU\
FRPSDUDEOH VHH$ DOWKRXJKWKHLUORJ3RZ DQGUHVSHFWLYHO\ DQGWKHLUVROXELOLW\LQ
DTXHRXVPHGLD PROODQGPROOUHVSHFWLYHO\ DUHTXLWHGLIIHUHQW
&X+'2LVDUHODWLYHO\SRRUO\ZDWHUVROXEOHFRPSOH[DQGVHHPVWREHWDNHQXSDVDFRPSOH[ZLWK
VXEVHTXHQWJOXFXURQ\ODWLRQRIWKH+'2 +'20 OHDGLQJWRGLVVRFLDWLRQ7KXVWKHELRDYDLODEOH
IRUPVVHHPWREH&X+'2DQG+'20DQG&X7KLVLVGHGXFWHGIURPWKHVWXG\
 VHH
$ ZKLFKLQGLFDWHVWKDWWKHWHVWFRPSRXQG&X+'2LVVWDEOHHQRXJKWREH SDUWO\ UHFRYHUHG
LQWDFWIURPXULQHDQGLQVPDOODPRXQWVIURPIHFHV VHH
FRQFOXVLRQS EXWWKDWWKHIUHH
+'20ZDVWKHSUHGRPLQDQWPHWDEROLWHLQXULQHDQGELOH WRRIWKHDSSOLHGGRVH 
,QFRQWUDVW.+'2LVDKLJKO\ZDWHUVROXEOHVDOWWKHUHIRUH.+'2GLVVRFLDWHVLPPHGLDWHO\7KLV
PHDQVWKDWSULPDULO\IUHH+'2DQG+'20DQG.VKRXOGEHELRDYDLODEOH+RZHYHULWFDQEH
H[SHFWHGWKDWWKHELRDYDLODELOLW\RIIUHH+'2ZLOOQRWRQO\EHLQIOXHQFHGE\GLIIHUHQFHVLQSRODULW\RI
WKHVXUURXQGLQJPHGLXPEXWDOVRHJE\YDULRXVLRQV HJ&D0J SURWHLQVDQGOLSRSURWHLQV
7KXVWKHIDFWWKDWWKHORJ3RZDQGWKHZDWHUVROXELOLW\DUHGLYHUJLQJEHWZHHQ.+'2DQG&X+'2
GRHVQRWQHFHVVDULO\FRQWUDGLFWWKHILQGLQJVRIFRPSDUDEOHWR[LFRNLQHWLFV
1RGDWDZHUHVXEPLWWHGVXSSRUWLQJWKDWWKH+'2VWHPPLQJIURP.+'2LVPHWDEROL]HGLQWKHVDPH
ZD\DVWKH&X+'2FRPSOH[+RZHYHUWKHIDFWWKDWWKHDQLRQLVLGHQWLFDODQGWKHNLQHWLFVDUH
FRPSDUDEOHVXSSRUWVWKHDVVXPSWLRQRIDFRPSDUDEOHPHWDEROLVP
,QVXPPDU\LWFDQEHDVVXPHGWKDWWKHELRDYDLODELOLW\RI+'2IURP&X+'2DQG.+'2LV
FRPSDUDEOH7KLVPHDQVWKDWWKHWR[LFRORJLFDOGLIIHUHQFHEHWZHHQ&X+'2DQG.+'2VWHPV
SULPDULO\IURPWKHFDWLRQV


7R[LFLW\SURILOHRI.
7KH.FDWLRQLVDSK\VLRORJLFDOLRQDQGLW¶VFRQFHQWUDWLRQLVHQGRJHQRXVO\ULJLGO\FRQWUROOHGVLQFHLWLV
DNH\SDUDPHWHUIRUHOHFWURSK\VLRORJ\7KLVLVPHFKDQLVWLFDOO\H[SHFWHGEXWDOVRH[SHULPHQWDOO\
GHPRQVWUDWHG'LVWXUEDQFHVRIWKH.OHYHOE\JDYDJHDGPLQLVWUDWLRQRI.+'2UHVXOWHGLQDFXWH
QHXURWR[LFHIIHFWV1HLWKHUWKHVHHIIHFWVQRURWKHUIXQFWLRQDOHIIHFWVZLWKLQWKHIXQFWLRQDOREVHUYDWLRQ
WHVWEDWWHU\ZHUHVHHQZLWKIRRGDGPLQLVWUDWLRQZKHUHXSWDNHLVH[SHFWHGWREHVORZHU VHHGRF,,$
DQG :LWKLQWKHDFXWHRUDOJDYDJHVWXG\FOLQLFDOHIIHFWVZHUHVHHQLQWKHORZHVWGRVHJURXSRI
PJNJEZDQGZLWKLQWKHGD\RUDOJDYDJHVWXG\WKH/2$(/ZDVLQWKHVDPHUDQJH EHWZHHQ
DQGPJNJEZ 7KHREVHUYHGHIIHFWVFRPSULVHGSUHGRPLQDQWO\DFXWHQHXURWR[LFHIIHFWVDQGZLWKWKH
GD\VWXG\DOVRVRPHOLYHUHIIHFWV7KXVWKHUHLVQRHYLGHQFHIRUORQJWHUPHIIHFWVRIWKH.LRQ
7KH+'2SDUWRIWKHPROHFXOHKRZHYHULVDVGLVFXVVHGDERYHDOVRELRDYDLODEOHIURPWKH&X+'2DQG
WKXVKDVEHHQWHVWHGZLWKLQWKHFKURQLFFDUFLQRJHQLFDQGGHYHORSPHQWDOWR[LFLW\VWXGLHVIRU&X+'2



7R[LFOLPLWVIRUJDYDJHVWXGLHV
*DYDJHVWXGLHVZLWKGRVHVRI.+'2RIPJNJEZ aPJNJEZ.+'2 RUDERYHZRXOG
QRWSURYLGHIXUWKHUXVHIXOLQIRUPDWLRQEHFDXVHRIWKHDFXWHQHXURWR[LFHIIHFWVRI.DWWKLVGRVH
+RZHYHUWKHUHZRXOGQRWEHDQ\QHHGWRWHVWDERYHDFXWHWR[LFGRVHVDQGIXUWKHUPRUHDSSOLFDWLRQYLD
IRRGLVQRWH[SOLFLWO\H[FOXGHGE\WKH2(&'JXLGHOLQHVIRUGHYHORSPHQWDOWR[LFLW\WHVWLQJ7KHUHIRUH
WKLVDUJXPHQWIRUQRWFRQGXFWLQJWKHGHYHORSPHQWDOWR[LFLW\VWXGLHVLVQRWFRQFOXVLYHIRUXV:HSUHIHU
WRIROORZWKHRWKHUUHDGDFURVVDUJXPHQWVEURXJKWIRUZDUGE\WKHDSSOLFDQW

'U:ROPDQ*PE+
&RPSHWHQW$XWKRULW\$XVWULD

$GGLWLRQDO
FRQVLGHUDWLR
QVRI&$
&RPSDULVRQ
RIWR[LFLW\
SURILOHVRI.
+'2DQG
&X+'2


.+'2


$
3DJHRI

&RQWUDGLFWLRQWRFRPSDUDELOLW\RIWR[LFLW\SURILOHRI.+'2DQG&X+'2
7KHIDFWWKDWZLWKLQWKHGD\ RQHGRVH DQGGD\VWXG\LQUDWV.+'2GLGQRWVKRZLUULWDWLRQ
HIIHFWVDQGDOVRQRKLVWRORJLFDOHIIHFWVLQWKH*,WUDFWDQGQRNLGQH\HIIHFWVZKLFKZHUHVHHQZLWK&X
+'2FDQQRWEHHDVLO\LQWHUSUHWHGHVSHFLDOO\VLQFHERWK.+'2DQG&X+'2DUHFRPSDUDEO\H\H
GDPDJLQJ 5 DQG.+'2HYHQVHHPVWREHVRPHZKDWPRUHLUULWDQWRQWKHVNLQFRPSDUHGWR&X
+'2
+RZHYHUWKHUHDUHSRWHQWLDOH[SODQDWLRQVIRUWKLV  7KHKLVWRORJLFDOHIIHFWVLQWKH*,WUDFWDQGWKH
NLGQH\HIIHFWVZHUHD&XVSHFLILFHIIHFWWKDWUHVXOWHGIURPLQFUHDVHGLQWUDFHOOXODUF\WRWR[LF&XOHYHOV
WKDWZHUHWKHFRQVHTXHQFHRIWKHVORZGLVVRFLDWLRQRI&X+'2RU  WKHHIIHFWVFRXOGKDYHEHHQ
REVHUYHGDOVRZLWK.+'2LIWKHVDPHGRVHVZRXOGKDYHEHHQDQDO\VHGKLVWRORJLFDOO\$
KLVWRSDWKRORJLFDODQDO\VLVLVDYDLODEOHIRU.+'2RQO\ZLWKPD[LPDOPJNJEZIRUGD\VRUZLWK
PJNJEZIRUGD\VZKHUHDVWKHKLVWRSDWKRORJLFDOHIIHFWVZLWK&X+'2ZHUHREVHUYHGRQO\ZLWK
PJNJEZIRUGD\VRUPJNJEZIRUGD\VRUPJNJEZIRUPRQWKVRUPJNJEZ
IRUPRQWKV+RZHYHULQDQ\FDVHWKHVHUHVXOWVGRQRWUDLVHVSHFLILFFRQFHUQVIRU.+'2RU
FRQWUDGLFWWKHUHDGDFURVVDUJXPHQWV
6XSSRUWIRUFRPSDUDELOLW\RIWR[LFLW\SURILOHRI.+'2DQG&X+'2
7KHQHJDWLYHPXWDJHQLFLW\DVVD\VIRU.+'2DQGIRU&X+'2VXSSRUWFRPSDUDEOHLQWUDFHOOXODU
FKHPLFDOUHDFWLYLW\DQGUHGXFHFRQFHUQVRIFDUFLQRJHQLFLW\RI.+'2

&RQFOXVLRQ
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'DWH
(YDOXDWLRQ
RI
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:LWK.+'2QRDGYHUVHHIIHFWVZHUHVHHQLQWKHGD\ RQHGRVH VWXG\DWPJNJEZGD\
LQFOXGLQJEHKDYLRUDOWHVWEDWWHU\EXWKLVWRSDWKRORJ\DQDO\VLVUHVWULFWHGWR*, DQGLQWKHGD\IHHGLQJ
VWXGLHVDWPJNJEZGD\ EXWQRKLVWRSDWKRORJ\DQDO\VLV DQGRQO\FOLQLFDOQHXURWR[LFHIIHFWVZHUH
VHHQLQWKHGD\JDYDJHVWXG\ZLWKD/2$(/EHWZHHQDQGPJNJEZGD\WKDWLVLQWKHVDPH
UDQJHRIWKHGRVHLQGXFLQJVLPLODUQHXURWR[LFHIIHFWVLQWKHDFXWHJDYDJHVWXG\7KLVDYDLODEOHUHSHDWHG
GRVHWR[LFRORJLFDOSURILOHRI.+'2VXSSRUWVWKHDVVXPSWLRQWKDWUHDGLQJDFURVVWKHFULWLFDO12$(/RI
&X+'2IURPWKH\HDUVWXG\RIPJNJEZGD\ FRUUHVSRQGLQJWRWKHHTXLPRODU.+'2GRVHRI
PJNJEZGD\ LVDVXIILFLHQWO\FRQVHUYDWLYHHVWLPDWHRIWKHRYHUDOO12$(/RI.+'2
2YHUDOOZHDJUHHZLWKWKHSURSRVDOWRUHDGDFURVVWKHPHWDEROLVPVWXG\WKHFKURQLFFDUFLQRJHQLFLW\
VWXG\DQGWKHGHYHORSPHQWDOWR[LFLW\VWXGLHVIURP&X+'2WR.+'2EDVHGRQPHFKDQLVWLF
FRQVLGHUDWLRQVWKHFRPSDUDEOHWR[LFRNLQHWLFVWKHWR[LFLW\SURILOHRI.DQGWKHFRPSDULVRQRIWKH
WR[LFLW\SURILOHVRI.+'2DQG&X+'2
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REFERENCE

1

1.1

Referenc.e

A 6.7.1.

K-HDO

Official
use only

A6.7
(1996)
Carcinogenicity study with Bis-(N-cyclohexyl-diazeniwndioxy)-copper in
Wistar rats Administration in the diet for 24 months: 70C0679/89 l 13 -

1.2

Data protec.tion

Yes

1.2. I

Data owner

BASF AG

1.2.2

Companies with
letter of access

No company has tl1e right to use these data on behalf of the data owner

1.2.3

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the pmpose
of its entry into Annex I/IA
2

2.1

Guideline study

Yes

2.2

GLP

Yes

2.3

Deviations

No

GUIDELINES AND QUALITY ASSURANCE

x

3

MATERIALS AND MEIHODS

I.

Cu-HDO

2.

Cu-S04

I.

ReuE 7360

2.

133A583191

3.1.2.l Description

1.
2.

Solid, metallic violet
Solid, grey

3.1.2.2 Purity

l.

Pro analysi
pro analysi

3.1
3.1.I
3.1.2

Test matelial
Lot/Batch number
Specification

2.
3.1.2.3 Stability

The stability of Cu-HDO and Cu-S04 was proven by reanalysis after in the in
life phase of the study

3.2

Test Animals

Non-entry field

3.2.1

Species

Rats

3.2.2

Strain

3.2.3

S01u-ce

3.2.4

Sex

3.2.5

Age/weight at study 42 days
initiation
males: mean 179 (163 - 195) g
females: mean 142 (123 . 159) g

3.2.6

Number of animals
per group

3.2.6.l at interim sacrifice
3.2.6.2 at terminal sacrifice

-

Chbb: THOM (SPF)

Male and.female

SO male and 50 female

Dr. Wolman GmbH

A6.7.1.

K-HDO

Competent Authotity Austria

Page 6of19

Section A6. 7.1.

Carcinogenicity

Annex Point IIA6.7

Rat

3.2.7

Control animals

Yes

3.3

Administration/
Exposure

Oral

3.3.l

Duration of
treatment

24 months

3.3.2

Interim sacrifice(s)

3.3.3

Final sacrifice

3.3.4

Frequency of
exposw·e

daily

3.3.5

Post-exposure
period

16 -20 hours
Oral

3.3.6

Type

in food

3.3.7

Concentration

Food: I OI 100/ 600 I 3000 ppm
Food conswnption per day: ad libitum

3.3.8

Velucle

Diet

3.3.9

Concentration in
vehicle

o I 100/ 600 I 3000 ppm

3.3.10

Total volume
applied

3.3.11

Controls

3.4

Examinations

3.4.1

Bodyweight

Yes
The body weigh was detennined for the randomisation of the animals before
the start of the admi.tustration period. Then body weigh was determined once
a week during the first 13 weeks of the study and thereafter at 4-week
intervals.

3.4.2

Food consumption

Yes
The food conslllllption (over a period of one week) was detennined once a
week during the first 13 weeks of the study and thereafter at 4-week intervals.
The values were calculated as food consumption per animal per day.

3.4.3

Food efficiency

Yes
Food efficiency (group means) was calculated based upon individual values
for body weight and food conswnption.

3.4.4

Intake oftest
substance

Yes
The mean daily intake of the test substance (group means) was calculated
based upon individual values for body weight and food consmnption.

3.4.5

Water consumption No

3.4.6

Cliiucal signs

x

Velucle (plain diet)

x

Yes
Parameters
and time
points:

Examinations concenring dead or 111oribw1d animals or
evident signs of toxicity were catried out twice a day
(Mondays to Fridays) and once a day (Saturdays, Sundays and
on public holidays). Additional comprehensive cJinical
exanrinations and palpations of the animals were caffied out al
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least once a week w1til start of necropsy. Thereafter, the
remaining animals were examined individually depending on
the health status.

3.4.7

Macroscopic
investigations

Yes

3.4.8

Ophthalmoscopic
examination

No

3.4.9

Haematology

Yes

x

Number of
animals:

Only the blood smeai·s of the control groups, the highest dose
groups and the CuS04 group were evaluated according to the
study protocol from Dec. 27, 1991

Time points:

About 12, 18, 24 months after the beginning of the
administration period

Parameters:

Differential blood count

3.4.10

Clinical Chemistry

No

x

3.4.11

Urinalysis

No

x

3.4.12

Pathology

Yes
All surviving ailimals and ailimals which died intercwTent were assessed by
gross pathology

3.4.12.1 Organ Weights

3.4.12.2 Hi.stopathology

Yes
From:

All animals sacrificed at scheduled dates

Organs:

Liver, kidneys, brain, adrenals, adrenal glands; testes

Yes
From:

All surviving animals and animals which died interc1ment

Org311S:

Brain, pituitary gland, thyroid ai1d pai·athyrnid glands. thymus,
trachea, lungs, aorta. heart, salivary glands, liver, spleen,
kidneys, adrenal glands, esophagus, stomach, duodenum,
jejunum and ileum, cecum, colon and rectum, uterus ai1d
vagina, minacy bladder, lymph nodes, pancreas, testes/ovaries,
oviduct, accessory genital organs, female mainmruy gland,
skin, skeletal muscle. sciatic nerve. spinal cord, stemum with
bone maffoW. bone marrow (femur), femur with knee joint
eyes

3.4.13

Other examinations Mortality

3.5

Statistics

3.6

Further remarks

Statistical evaluation was ca1Tied out on the computer system of the
department of toxicology (e.g. variance was done via the F-test, comparisons
between the groups were performed v ia DUNNETT's test, a comparison of the
body weight data was can-ied out using the STUDENT's test, calculation of
means, standard deviation)

4

RESULTS AND DISCUSSION
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4.1

Bodyweight

3000 ppm Cu-HDO (about 169 mg/kg bw)
impairment of body weight in males. resulting in reduced values of
about 10 % after 24 months. No such effects were seen aft.er
administration of CuS04
impainnent of body weight change in males, resulting :in reduced values
of about 12 % after 24 months. No such effects were seen after
administration of CuS04

4.2

Food consumption In test group 1 - 4, some statistically significant deviations (either increased
or decreased values) were noted when compared to the control group.
However, due to the slightness of the effect and the lack of a dose-response
relationship within test groups 1-3 , this was assessed as being incidental and
biologically not relevant.

4.3

Food efficiency

No changes suggesting clear influence on the food efficiency were se.e n when
comparing the individual dose groups of either sex with the c.oITesponding
control groups

4.4

Intake of test
substance

The mean daily substance intake in mg/kg body weight as well as the intake
of Cu2+ for the entire administration period is represented in the table below:
male animals

female animals

test

Cu"

substance
(mg/kg bw)

(mg/l<g bw)

test
substance

all animal$

cu•·

test

cu•·

(mg/l<g bw)

substance
(mg/kg bw)

(mg/kg bw)

(mg/kg llw)

Test group 1

(100 ppm

5

1

6

I

6

1

29

5

37

7

33

6

148

27

189

34

169

31

67

27

87

35

77

31

Cu-HOO)

Testgroup2
(800 ppm

CIH-iOO)
Testgroup3

(3.000 ppm
Cu-HOO)
Test gmup 4
(1,350 ppm

CuSO,)

* Calculated for C121fa2N,O, Cu
CuSO, A 4 0 . l % Cu"

4.5

Wate1·
consumption

4.6

Clinical signs

( ~ Cu-HOO):

" 18.2% Cu" and for

In males and females oftest groups 3 (3000 ppm Cu-HDO) and 4 (1350 ppm
CuS04), a black discoloration of the faeces was observed from day 7
onwards until the end of the administration period. This finding was observed
already in earlier studies with the test substance or reference substance and
was considered to represent a chemical reaction of the test substance in the
digestive tract rather than being the consequence of a toxic effect.

All other clinical findings occtUTed sporadically in all test groups without
dose-response relationship.
Thus, no substance-related adverse findings were obtained.
Mortality:
In males, the mortality until day 728 was 28 % in test group 0. 18 % in test
group 1, 26 % in test group 2, 30 % in test group 3, and 32 % in test group 4.
In females, the mortality nntil da.y 728 was 34 % in test group 0, 24 % in test
group 1, 28 % in test group 2, and 24 % in test groups 3 and 4.

Thus, no stibstance-related effects were seen
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4.7

Macroscop ic
investigations

4.8

Ophthalmoscopic
examination

4.9

Haematology

A6.7.1.

K -HDO

x

White blood cells
After 12, 18 and 24 months of test substance administration no
treatment related clianges were observed in the white blood cells of the
male and female rats given 3000 ppm of the test compound or 1350
ppm of CuS04.
Red blood cell
After 12, 18 and 24 months of test substance administration no
treatment related changes were observed in the red blood cells of the
male and female rats given 3000 ppm of the test compotmd or 1350
ppm of CuS04.
P1·eniaturely killed animals
Changes in white and red blood cells were observed in few animals
killed in extremis. However. these changes were considered to be
spontaneous, incidental. or age-related. Accordingly, these findings are
not associated with the test compound administered.

4.10

Clinical Chemistry

4.11

Urinalysis

4.12

P athology

Substance related findings after treatment with 3000 ppm Cu-HDO were
observed in the forestomach (e.g. hype1plasia of epithelium, hyperkeratosis,
submucosal edema), in the duodenum (storage of an iron-containing pigment
in the macrophages), and in the liver (e.g. centrolubular liver cell vacuolation,
single liver cell necrosis, copper storage in Kupffer cells and in hepatocytes,
increased incidence of hepatic cysts). At 600 ppm, still some of the above
mentioned findings in the forestomach were seen.
Comparing these findings with tl1e findings obtained after treatment ·with Cu804, the formation of cysts in the liver and the storage of iron-containing
pigment in the macrophages of the duodenum were attributable to Cu-HDO
only, but not to CuS04.
There was no indication of a carcinogenic potential neither after treatment
with Cu-HDO nor after treatment with CuS04.

4.13

Organ W eights

x
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The graded severity of cellular hyperplasia of the forestomach's X
epithelium was slightly higher in males and females. This effect is
comparable to the results obtained in the CuS04 group.
The numbei· of animals affected with hyperkera.tosis of the
forestoma.ch's wall as well as the graded severity of it, were increased
in males and in females. This effect is comparable to the results
obtained in the CuS04 group.
Increased incidences of submucosal edema in the. forestomach's wall in
males (39/50) and females (33/50). This effect is comparable to the
results obtained in the CuS04 group.
Storage of an iron-containing pigment in macrophages in the
subnmcosa of the duodenum of 16/50 males and 19/50 female rats.
Cenfrolobular liver cell vacuolisation in males (26/50). This effect is
comparable to the results obtained in the CuS04 group.
Single liver cell necrosis in 11/50 female rats. This effect is comparable
to the results obtained in the CuS04 group.
Copper storage in Kupffer cells and in hepatocytes of female rats. This
effect is comparable to the results obtained in the CuS04 group.
Increased incidence of hepatic cysts in females (23/50).

4.14

Histopathology

4.15

Othe1·
examinations

4.16

Time to tumours

There was no indication of a carcinogenic potential, as the number of animals
with neoplasms, the number of animals with one or more than one primary
neoplasm. as well as the number of animals with benign. malignant systemic
or. metastasized neoplasms, respectively, and the total number of primary
neoplasms, comprising benign, malignant, systemic or metastasised primary
tumours did not differ biologically from controls.

4.17

Othe1·

No substance-related effects concerning mortality were se·en.
5

5.1

Materials and
methods

APPLICANT'S SUMMARY AND CONCLUSION

OECD Guidelines for Testing of Chemicals; Method No. 451:
Carcinogenicity Studies: May 12. 1981
U.S. EPA, Pesticide Assessment Guidelines, Subdivision F; § 83-2:
Oncogenicity Study: NTIS, Revised edition, November 1984, p. 117 -125
EC Commission directive 87/302/EEC of November 18,1987, Pa.ti B:

Methods for the determination of Toxicity

5.2

Results and
discussion

Bis-(N-Cyclohexyldiazeniumdioxy)-copper (Cu-HDO) was administered to
male and female Wistar rats at dieta1y concentrations of 0, 100, 600, and
3000 ppm for 24 montllS. As reference substance for eu2+ toxicity, an
additional group was treated with CuS04 at a concentration of 1350 ppm.
At concentrations of 3000 ppm Cu-HDO or 1350 ppm CuS04 a black
discoloration of faeces was observed. This finding was observed already in
eai·lier studies with the test substance or reference substance and was
considered to represent a chemical reaction of the test substance in the
digestive tract rather than being the consequence of a toxic effect.

No treatment related changes in the white at1d red blood cells of the
differential blood count were obtained.
Pathology revealed substance-related findings after treatment with 3000 ppm
Cu-HDO in the forestomach (e.g. hyperplasia of epithelirnn, hyperkeratosis,
submucosal edema), in the duodenum (storage of an iron-.containing pign1e11t
in the macrophages). and in the liver (e.g. centrilobular liver cell vacuolation.

'U:ROPDQ*PE+
$
.+'2
&RPSHWHQW$XWKRULW\$XVWULD
3DJHRI


6HFWLRQ$
&DUFLQRJHQLFLW\

$QQH[3RLQW,,$
5DW


VLQJOH FHOO QHFURVLV FRSSHU VWRUDJH LQ .XSIIHU FHOOV DQG LQ KHSDWRF\WHV
LQFUHDVHG LQFLGHQFH RI KHSDWLF F\VWV  $W  SSP VWLOO VRPH RI WKH DERYH
PHQWLRQHGILQGLQJVLQWKHIRUHVWRPDFKZHUHVHHQ
&RPSDULQJ WKHVH ILQGLQJV ZLWK WKH ILQGLQJV REWDLQHG DIWHU WUHDWPHQW ZLWK
&X62  WKHIRUPDWLRQRIF\VWVLQWKHOLYHUDQGWKHVWRUDJHRILURQFRQWDLQLQJ
SLJPHQWLQWKHPDFURSKDJHVRIWKHGXRGHQXPZHUHDWWULEXWDEOHWR&X+'2
RQO\EXWQRWWR&X62  
7KHUH ZDV QR LQGLFDWLRQ RI D FDUFLQRJHQLF SRWHQWLDO QHLWKHU DIWHU WUHDWPHQW
ZLWK &X+'2 QRU DIWHU WUHDWPHQW ZLWK &X62   WKH QXPEHU RI DQLPDOV ZLWK
QHRSODVPV DV ZHOO DV WKH QXPEHU RI DQLPDOV ZLWK RQH RU PRUH WKDQ RQH
SULPDU\QHRSODVPVDVZHOODVWKHQXPEHURIDQLPDOVZLWKEHQLJQPDOLJQDQW
V\VWHPLF RU PHWDVWDVL]HG SULPDU\ WXPRUV GLG QR GLIIHU ELRORJLFDOO\ IURP
FRQWUROV
,Q FRQFOXVLRQ IROORZLQJ VXEVWDQFHUHODWHG DGYHUVH ILQGLQJV ZHUH REWDLQHG
DIWHUDGPLQLVWUDWLRQRI&X+'2 DWWKHKLJKHVWFRQFHQWUDWLRQZLWKWKHUHVXOWV
REWDLQHGDIWHUDGPLQLVWUDWLRQRI&X62  

SSP&X+'2 DERXWPJNJEZ 
 LPSDLUPHQW RI ERG\ ZHLJKW LQ PDOHV UHVXOWLQJ LQ UHGXFHG YDOXHV RI
DERXW   DIWHU  PRQWKV 1R VXFK HIIHFWV ZHUH VHHQ DIWHU
DGPLQLVWUDWLRQRI&X62 
 LPSDLUPHQWRIERG\ZHLJKWFKDQJHLQPDOHVUHVXOWLQJLQUHGXFHGYDOXHV
RI DERXW   DIWHU  PRQWKV 1R VXFK HIIHFWV ZHUH VHHQ DIWHU
DGPLQLVWUDWLRQRI&X62
 WKLFNHQLQJRIWKHIRUHVWRPDFK¶VPXFRVDDWQHFURSV\LQPDOHVDQG
LQIHPDOHVHLWKHUIRFDO LQWKHUHJLRQRIWKHOLPLWLQJULGJHPDUJR
SOLFDWXV  RU GLIIXVHO\ 6LPLODU HIIHFWV ZHUH VHHQ DIWHU DGPLQLVWUDWLRQ RI
&X62  
 ,QFUHDVHG QXPEHUV RI F\VWV LQ WKH OLYHU LQ IHPDOH DQLPDOV   DW
QHFURSV\7KLVHIIHFWZDVQRWREVHUYHGDIWHUWUHDWPHQWZLWK&X62  
 7KH JUDGHG VHYHULW\ RI FHOOXODU K\SHUSODVLD RI WKH IRUHVWRPDFK¶V
HSLWKHOLXP ZDV VOLJKWO\ KLJKHU LQ PDOHV DQG IHPDOHV 6LPLODU HIIHFWV
ZHUHVHHQDIWHUDGPLQLVWUDWLRQRI&X62  
 7KH QXPEHU RI DQLPDOV DIIHFWHG ZLWK K\SHUNHUDWRVLV RI WKH
IRUHVWRPDFK¶VZDOODVZHOODVWKHJUDGHGVHYHULW\RILWZHUHLQFUHDVHGLQ
PDOHVDQGLQIHPDOHV6LPLODUHIIHFWV ZHUHVHHQDIWHUDGPLQLVWUDWLRQRI
&X62  
 ,QFUHDVHGLQFLGHQFHVRIVXEPXFRVDOHGHPDLQWKHIRUHVWRPDFK¶VZDOOLQ
PDOHV   DQG IHPDOHV   6LPLODU HIIHFWV ZHUH VHHQ DIWHU
DGPLQLVWUDWLRQRI&X62  LQPDOHV  EXWQRWLQIHPDOHV  
 6WRUDJHRIDQLURQFRQWDLQLQJSLJPHQWLQPDFURSKDJHVLQWKHVXEPXFRVD
RIWKHGXRGHQXPRIPDOHDQGIHPDOHUDWV7KLVHIIHFW ZDV
QRWREVHUYHGDIWHUWUHDWPHQWZLWK&X62  
 &HQWULOREXODU OLYHU FHOO YDFXROL]DWLRQ LQ PDOHV   6LPLODU HIIHFWV
ZHUHVHHQLQSULQFLSOHDIWHUDGPLQLVWUDWLRQRI&X62  
 6LQJOH FHOO QHFURVLV LQ  IHPDOH UDWV 6LPLODU HIIHFWV ZHUH VHHQ LQ
SULQFLSOHDIWHUDGPLQLVWUDWLRQRI&X62  
 &RSSHU VWRUDJH LQ .XSIIHU FHOOV DQG LQ KHSDWRF\WHV RI IHPDOH UDWV 
IHPDOHV DIIHFWHG ZLWK RQH RU WKH RWKHU ORFDWLRQ RI VWRUDJH RU ERWK 
6LPLODUHIIHFWVZHUHVHHQLQSULQFLSOHDIWHUDGPLQLVWUDWLRQRI&X62  
 ,QFUHDVHGLQFLGHQFHRIKHSDWLFF\VWVLQIHPDOHV  7KLVHIIHFWZDV
QRWREVHUYHGDIWHUWUHDWPHQWZLWK&X62  
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Rat

Group 2: 600 ppm Cu-HDO (about 33 m g/kg body weight):

The graded severity of cellular hype1plasia of the forestomach's
epithelium was slightly higher in males
Increased munber of males "vith hyperkeratosis of the forestomach's
wall
Group 1: 100 ppm cu-HDO (about 6 mg/kg bodyweight):

No substance related effects
Thus. toxic effe·cts were seen at 3000 ppm in both sexes and to a lower extent
at 600 ppm in males. Target organs were forestomach, liver, and duodenum.
The effects regarding body weight (males) or histopathological findings in
forestomach and liver fulfil the criteria for a maximmn tolerated dose (MTD) .
Besides the effects observed on body weight or duodenum, similar findings
were seen also in the group treated with 1350 ppm CuS04; they may thus be
related to the toxicity of Cu2+ itself.
The no observed adverse effect level (NOAEL) under the conditions of this
study was 100 ppm (about 6 mg/kg body weight) in males and 600 ppm
(about 33 mg/kg body weight) in females.
There was no indication of a carcinogenic potential neither after treatment
with Cu-HDO not after treatment with CuS04.
Thus it can be stated that Bis-(N-Cyclohexyldiazeniumdioxy)-copper (CuHDO) is not carcinogenic to male and female Wistar rats under the
conditions of this study.
5.3

Conclusion

5.3.l

Reliability

5.3.2

Deficiencies

There was no indication of a carcinogenic potential neither after treatment
with Cu-HDO nor after treatment with Cu-S04.
Thus. it can be stated that Cu-HDO is not carcinogenic to male and female
Wistar rats 1111der the conditions of this study.

No
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WKHGLIIHUHQFHZDVRQO\
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7KHFRPSDULVRQRIWKHNLGQH\ZHLJKWVRIJURXSVDQGGHPRQVWUDWHGDVLJQLILFDQW
LQFUHDVH  LQJURXS7KLVZHLJKWZDVFRPSDUDEOHZLWKWKHFRQWUROJURXS
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GHFUHDVH  LQJURXS7KHFRPSDULVRQZLWKWKHFRQWUROJURXSVKRZHGFRPSDUDEOH
ZHLJKWV
$GUHQDOJODQGVWHVWHV
7KHPHDQDEVROXWHDQGUHODWLYHZHLJKWSDUDPHWHUVGLGQRWVKRZVLJQLILFDQWGLIIHUHQFHV
ZKHQJURXSVWRZHUHFRPSDUHGZLWKWKHFRQWUROJURXSRUZKHQFRPSDULVRQZDVPDGH
EHWZHHQJURXSVDQG
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JUSTIFICATION FOR NON-SUBMISSION OF DATA

Other
existing data

Te,chnically not feasible [0]

Limited
exposure

Other justification [0]

Detailed
justification:

Expe1·t judgment:
-

A6.8.1.
Page lof 17

Official
use only

Scientifically unjustified (0)

(2003), . .. Product Safety Regulations. Toxicology. and Ecology.

With the following deliberations. it is postulated that for K-HDO an evaluation of all relevant
toxicity endpoints (as far not covered by studies already available) is possible by crossreading the conclusions for the endpoints from the database of Cu-HDO (e.g. repeated dose
toxicity, carcinogenicity, mutagenicity and developmental toxicity).
The kinetic behaviour of both compounds, K-HDO and Cu-HDO, has been investigated
~. 1993). It shows that the HDO moiety of both materials after oral administration is Comparab
bioavailable to a similar extent though their solubility in aqueous media is quite different. le kinetics
These results were recently confinned in a more thorough investigation ~. 2001).
After oral administration both materials experience near-complete resorption of the
administered 14C-radioactivity from the gut; excretion into the urine follows similar excretion
rates characterized by a plasma tYi of ~2 hrs. The HDO moiety undergoes enterohepatic
circulation and the radioactivity in blood plasma stays below <1 % of the dose due to rapid
excretion. These results indicate that also Cu-HDO dissociates m vivo after oral
administration. though possibly at a somewhat slower rate than K-HDO. Plasma peak levels
for the HDO moiety, however, are low with Cu- as well as with K-HDO. The toxicity
profiles of either material reflect mainly the toxicity of the cations (Cu2+ or K+, respectively)
and the differences between both compounds reflect t11e toxicological differences between
Cu2 + and K+. The in1pact of the HDO-moiety appears to be low and, if feasible at all, could
probably only be assessed independently with an inert counter-ion such as sodium.
So far, no indication of a carcinogenic, mutagenic or reproductive/developmental toxicity of
the K+ ion has ever been repotted. Nor is there any suspicion from the chemical or
physiological behavior. A high acute toxicity of K+ is typical when adtninistered rapidly via toxicity
gavage or injection. The mutagenic, carcinogenic and developmental/prenatal toxicity profile of
K+
potential of the HDO moiety has already been adequately tested in studies with Cu-HDO.
For prenatal toxicity studies. gavage administration is the usual route of choice and in most
cases preferable to feeding studies. In the case of K-HDO, the high acute toxicity of the K+
ion if administered in high velocity via gavage would preclude the administration of doses of
50 mg/kg/day or probably even below. Thus. the maximwn dose of testing could U.!!J.Jco!T.
C;I-AUT], be higher (presumably be even lower) than in the studies available with Cu-HDO.
Therefore it would not be possible to test a higher amount of the HDO moiety than has been
tested.with Cu-HDO ~ 1991/1994; . . ., 1996).
As a conclusion, no additional info1mation could be expected from a prenatal toxicity study
(and even any other repeated-dose toxicity study) with K-HDO. Fwiher studies with K-HDO
would be meaningless and should be not tmdertaken. This consideration would also be
supported by the strategy of the Emopean Biocide Regulation that animal testing. when
scientifically justified, should be minimized.
References:
-

. .: Study on the comparison of the absorption and excretion of the potassium, copper
and alwninium salt of 14C-N-Cyclohexyl-hydroxi-diazeniumoxide after oral, dermal and
intravenous administration to Wistar rats. Res. Rep. 22B0638/896001; May 21, 1993

toxic
limits for
gavage
studies
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: Research Proj. 02B0881/006037 (Biokinetic in rats)
. .: Studies on prenatal toxicity of Bis-N-Cyclohexyl-hydroxi-diazenium dioxide Cu
after oral administration to rats (res. Proj. 30R0679/89059; May 6, 1991) and rabbits (res.
Proj. 40R0141/9203 l , Jan. 21 , 1994)

ml:Cru·cinogenicity study with Bis-(N-cyclohexyl-diazeniumdioxy)-Cu in Wistru· rats;
Administration in the diet for 24 months; res. Proj. 70C0679/89113, Jan. 31, 1996
Unde1tak.ing
of intended
data
submission

Evaluation by Competent Authotities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Additional
argument
provided by
the applicant
in document
DIA.6.2.3.
and
DIA.6.10

HDO is expected to fo1111 metal co11lple..i;,es ivith earth alkali ions such as Ca2+ and Mg2+. The Compara
fonnation of such complexes has been shown experimentally fn-vih·o. Therefore, it is b1e
reasonable to assume that in human tissue fluids the HDO anion will form complexes H'ith kinetics
Ca 2+ and/or Mg2+ ions that are expected to be more stable than the easi(v dissociable KHDO salt. The extent of complex fonnation 111;/f depend on the molar a11ailability of Ca2+
and/or Mg2+ - ions in the respective compartment. Under these assumptions, a read-across
from the Cu-HDO complex data to the expected earth alkali or transition metal HDO
complexes fonned within the body from K-HDO appears justified.

Additional
Cu-HDO undergoes dissociation at a slower rate and may lead to increased and eventually
adverse intracellular Cu-levels in the target organs. The effects and the profile of Cu-HDO
a1·gument
provided bv are therefore not on~y driven by Cu as resorbed from inorganic salts nor by the HDO moiety
the applicant alone. A Cu related cytotoxicity appears to be obsen•able.
in document
DIA.6.10

Toxicelog
ical
profile of
Cu-HDO
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,Q SULQFLSOH ZH FRQVLGHU WKHVH DUJXPHQWV WR EH YDOLG IRU VXSSRUWLQJ WKH UHDG DFURVV IURP WKH &X+'2
(YDOXDWLRQ
UHVXOWV WR .+'2 IRU WKH PHWDEROLVP VWXG\ WKH FKURQLFFDUFLQRJHQLFLW\ VWXG\ DQG WKH GHYHORSPHQWDO
RI
WR[LFLW\ VWXGLHV +RZHYHU IRU FODULW\ ZH UHJDUG WKH IROORZLQJ H[WHQGHG GLVFXVVLRQ RI WKH DUJXPHQWV DV
DSSOLFDQW V
MXVWLILFDWLRQ FUXFLDO
&RPSDUDEOH.LQHWLFV
7KH WR[LFRNLQHWLFV XSWDNH H[FUHWLRQ UDWH DQG URXWHV  RI .+'2 DQG &X+'2 VHHP WR EH YHU\
FRPSDUDEOH VHH $  DOWKRXJK WKHLU ORJ 3RZ  DQG  UHVSHFWLYHO\  DQG WKHLU VROXELOLW\ LQ
DTXHRXVPHGLD PROODQGPROOUHVSHFWLYHO\ DUHTXLWHGLIIHUHQW
&X+'2 LV D UHODWLYHO\ SRRUO\ ZDWHU VROXEOH FRPSOH[ DQG VHHPV WR EH WDNHQ XS DV D FRPSOH[ ZLWK
VXEVHTXHQWJOXFXURQ\ODWLRQRIWKH+'2 +'20 OHDGLQJWRGLVVRFLDWLRQ7KXVWKHELRDYDLODEOHIRUPV
VHHPWREH&X+'2DQG+'20DQG&X7KLVLVGHGXFWHGIURPWKHVWXG\
 VHH$ 
ZKLFK LQGLFDWHV WKDW WKH WHVW FRPSRXQG &X+'2 LV VWDEOH HQRXJK WR EH SDUWO\  UHFRYHUHG LQWDFW IURP
XULQHDQGLQVPDOODPRXQWVIURPIHFHV VHH
FRQFOXVLRQS EXWWKDWWKHIUHH+'20ZDV
WKHSUHGRPLQDQWPHWDEROLWHLQXULQHDQGELOH WRRIWKHDSSOLHGGRVH 
,QFRQWUDVW.+'2LVDKLJKO\ZDWHUVROXEOHVDOWWKHUHIRUH.+'2GLVVRFLDWHVLPPHGLDWHO\7KLVPHDQV
WKDWSULPDULO\IUHH+'2DQG+'20DQG.VKRXOGEHELRDYDLODEOH+RZHYHULWFDQEHH[SHFWHGWKDW
WKHELRDYDLODELOLW\RIIUHH+'2ZLOOQRWRQO\EHLQIOXHQFHGE\GLIIHUHQFHVLQSRODULW\RIWKHVXUURXQGLQJ
PHGLXPEXWDOVRHJE\YDULRXVLRQV HJ&D0J SURWHLQVDQGOLSRSURWHLQV
7KXVWKHIDFWWKDWWKHORJ3RZDQGWKHZDWHUVROXELOLW\DUHGLYHUJLQJEHWZHHQ.+'2DQG&X+'2GRHV
QRWQHFHVVDULO\FRQWUDGLFWWKHILQGLQJVRIFRPSDUDEOHWR[LFRNLQHWLFV
1RGDWDZHUHVXEPLWWHGVXSSRUWLQJWKDWWKH+'2VWHPPLQJIURP.+'2LVPHWDEROL]HGLQWKHVDPHZD\
DV WKH &X+'2 FRPSOH[ +RZHYHU WKH IDFW WKDW WKH DQLRQ LV LGHQWLFDO DQG WKH NLQHWLFV DUH FRPSDUDEOH
VXSSRUWVWKHDVVXPSWLRQRIDFRPSDUDEOHPHWDEROLVP
,QVXPPDU\LWFDQEHDVVXPHGWKDWWKHELRDYDLODELOLW\RI+'2IURP&X+'2DQG.+'2LVFRPSDUDEOH
7KLV PHDQV WKDW WKH WR[LFRORJLFDO GLIIHUHQFH EHWZHHQ &X+'2 DQG .+'2 VWHPV SULPDULO\ IURP WKH
FDWLRQV


7R[LFLW\SURILOHRI.
7KH.FDWLRQLVDSK\VLRORJLFDOLRQDQGLW¶VFRQFHQWUDWLRQLVHQGRJHQRXVO\ULJLGO\FRQWUROOHGVLQFHLWLVD
NH\ SDUDPHWHU IRU HOHFWURSK\VLRORJ\ 7KLV LV PHFKDQLVWLFDOO\ H[SHFWHG EXW DOVR H[SHULPHQWDOO\
GHPRQVWUDWHG 'LVWXUEDQFHV RI WKH . OHYHO E\ JDYDJH DGPLQLVWUDWLRQ RI .+'2 UHVXOWHG LQ DFXWH
QHXURWR[LFHIIHFWV1HLWKHUWKHVHHIIHFWVQRURWKHUIXQFWLRQDOHIIHFWVZLWKLQWKHIXQFWLRQDOREVHUYDWLRQWHVW
EDWWHU\ ZHUH VHHQ ZLWK IRRG DGPLQLVWUDWLRQ ZKHUH XSWDNH LV H[SHFWHG WR EH VORZHU VHH GRF ,,$ DQG
 :LWKLQWKHDFXWHRUDOJDYDJHVWXG\FOLQLFDOHIIHFWVZHUHVHHQLQWKHORZHVWGRVHJURXSRIPJNJ
EZDQGZLWKLQWKHGD\RUDOJDYDJHVWXG\WKH/2$(/ZDVLQWKHVDPHUDQJH EHWZHHQDQGPJNJ
EZ  7KH REVHUYHG HIIHFWV FRPSULVHG SUHGRPLQDQWO\ DFXWH QHXURWR[LF HIIHFWV DQG ZLWK WKH  GD\ VWXG\
DOVRVRPHOLYHUHIIHFWV7KXVWKHUHLVQRHYLGHQFHIRUORQJWHUPHIIHFWVRIWKH.LRQ
7KH +'2 SDUW RI WKH PROHFXOH KRZHYHU LV DV GLVFXVVHG DERYH DOVR ELRDYDLODEOH IURP WKH &X+'2 DQG
WKXVKDVEHHQWHVWHGZLWKLQWKHFKURQLFFDUFLQRJHQLFDQGGHYHORSPHQWDOWR[LFLW\VWXGLHVIRU&X+'2



7R[LFOLPLWVIRUJDYDJHVWXGLHV
*DYDJHVWXGLHVZLWKGRVHVRI.+'2RIPJNJEZ aPJNJEZ.+'2 RUDERYHZRXOG
QRWSURYLGHIXUWKHUXVHIXOLQIRUPDWLRQEHFDXVHRIWKHDFXWHQHXURWR[LFHIIHFWVRI.DWWKLVGRVH+RZHYHU
WKHUHZRXOGQRWEHDQ\QHHGWRWHVWDERYHDFXWHWR[LFGRVHVDQGIXUWKHUPRUHDSSOLFDWLRQYLDIRRGLVQRW
H[SOLFLWO\H[FOXGHGE\WKH2(&'JXLGHOLQHVIRUGHYHORSPHQWDOWR[LFLW\WHVWLQJ7KHUHIRUHWKLVDUJXPHQW
IRUQRWFRQGXFWLQJWKHGHYHORSPHQWDOWR[LFLW\ VWXGLHVLV QRWFRQFOXVLYH IRUXV :HSUHIHUWRIROORZWKH
RWKHUUHDGDFURVVDUJXPHQWVEURXJKWIRUZDUGE\WKHDSSOLFDQW

'U:ROPDQ*PE+
&RPSHWHQW$XWKRULW\$XVWULD

$GGLWLRQDO
FRQVLGHUDWLR
QV RI &$
&RPSDULVRQ
RI WR[LFLW\
SURILOHVRI.
+'2
DQG
&X+'2


.+'2

$
3DJHRI

&RQWUDGLFWLRQWRFRPSDUDELOLW\RIWR[LFLW\SURILOHRI.+'2DQG&X+'2
7KHIDFWWKDWZLWKLQWKHGD\ RQHGRVH DQGGD\VWXG\LQUDWV.+'2GLGQRWVKRZLUULWDWLRQHIIHFWV
DQG DOVR QR KLVWRORJLFDO HIIHFWV LQ WKH *, WUDFW DQG QR NLGQH\ HIIHFWV ZKLFK ZHUH VHHQ ZLWK &X+'2
FDQQRW EH HDVLO\ LQWHUSUHWHG HVSHFLDOO\ VLQFH ERWK .+'2 DQG &X+'2 DUH FRPSDUDEO\ H\H GDPDJLQJ
5 DQG.+'2HYHQVHHPVWREHVRPHZKDWPRUHLUULWDQWRQWKHVNLQFRPSDUHGWR&X+'2
+RZHYHU WKHUH DUH  SRWHQWLDO H[SODQDWLRQV IRU WKLV   7KH KLVWRORJLFDO HIIHFWV LQ WKH *, WUDFW DQG WKH
NLGQH\HIIHFWVZHUHD&XVSHFLILFHIIHFWWKDWUHVXOWHGIURPLQFUHDVHGLQWUDFHOOXODUF\WRWR[LF&XOHYHOV
WKDW ZHUH WKH FRQVHTXHQFH RI WKH VORZ GLVVRFLDWLRQ RI &X+'2 RU   WKH HIIHFWV FRXOG KDYH EHHQ
REVHUYHG DOVR ZLWK .+'2 LI WKH VDPH GRVHV ZRXOG KDYH EHHQ DQDO\VHG KLVWRORJLFDOO\ $
KLVWRSDWKRORJLFDODQDO\VLVLVDYDLODEOHIRU.+'2RQO\ZLWKPD[LPDOPJNJEZIRUGD\VRUZLWK
PJNJEZIRUGD\VZKHUHDVWKHKLVWRSDWKRORJLFDOHIIHFWVZLWK&X+'2ZHUHREVHUYHGRQO\ZLWK
PJNJEZIRUGD\VRUPJNJEZIRUGD\VRUPJNJEZIRUPRQWKVRUPJNJEZIRU
PRQWKV +RZHYHU LQ DQ\ FDVH WKHVH UHVXOWV GR QRW UDLVH VSHFLILF FRQFHUQV IRU .+'2 RU FRQWUDGLFW WKH
UHDGDFURVVDUJXPHQWV
6XSSRUWIRUFRPSDUDELOLW\RIWR[LFLW\SURILOHRI.+'2DQG&X+'2
7KHQHJDWLYHPXWDJHQLFLW\DVVD\VIRU.+'2DQGIRU&X+'2VXSSRUWFRPSDUDEOHLQWUDFHOOXODUFKHPLFDO
UHDFWLYLW\DQGUHGXFHFRQFHUQVRIFDUFLQRJHQLFLW\RI.+'2
:LWK.+'2QRDGYHUVHHIIHFWVZHUHVHHQLQWKHGD\ RQHGRVH VWXG\DWPJNJEZGD\ LQFOXGLQJ
EHKDYLRUDOWHVWEDWWHU\EXWKLVWRSDWKRORJ\DQDO\VLVUHVWULFWHGWR*, DQGLQWKHGD\IHHGLQJVWXGLHVDW
PJNJEZGD\ EXWQRKLVWRSDWKRORJ\DQDO\VLV DQGRQO\FOLQLFDOQHXURWR[LFHIIHFWVZHUHVHHQLQWKH
GD\JDYDJH VWXG\ ZLWKD/2$(/EHWZHHQDQGPJNJEZGD\WKDWLVLQWKH VDPHUDQJHRIWKH
GRVH LQGXFLQJ VLPLODU QHXURWR[LF HIIHFWV LQ WKH DFXWH JDYDJH VWXG\ 7KLV DYDLODEOH UHSHDWHG GRVH
WR[LFRORJLFDOSURILOHRI.+'2VXSSRUWVWKHDVVXPSWLRQWKDWUHDGLQJDFURVVWKHFULWLFDO 12$(/RI&X
+'2 IURP WKH \HDU VWXG\ RI  PJNJ EZ GD\ FRUUHVSRQGLQJ WR WKH HTXLPRODU .+'2 GRVH RI 
PJNJEZGD\ LVDVXIILFLHQWO\FRQVHUYDWLYHHVWLPDWHRIWKHRYHUDOO12$(/RI.+'2

&RQFOXVLRQ

2YHUDOOZHDJUHHZLWKWKHSURSRVDOWRUHDGDFURVVWKHPHWDEROLVPVWXG\WKHFKURQLFFDUFLQRJHQLFLW\VWXG\
DQGWKHGHYHORSPHQWDOWR[LFLW\VWXGLHVIURP&X+'2WR.+'2EDVHGRQPHFKDQLVWLFFRQVLGHUDWLRQVWKH
FRPSDUDEOHWR[LFRNLQHWLFVWKHWR[LFLW\SURILOHRI.DQGWKHFRPSDULVRQRIWKHWR[LFLW\SURILOHVRI.+'2
DQG&X+'2

5HPDUNV
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REFERENCE

Official
use only
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Reference

(1994)
Study of the
Prenatal Toxicity of BIS-(N-CYCLOHEXYLDIAZENIUMDIOXY)-COPPER in rabbits after oral administration
(gavage)administration (gavage): 40R0141/92031, 1.2

Data protection

Yes

1.2.l

Data owner

BASF AG

1.2.2

with No company has the right to use these. data on behalf of the data owner
Companies
letter of access

1.2.3

Criteria for
protection

data

Data submitted to the MS after 13 May 2000 on existing a.s. for the purpose
of its entry into Annex I/IA
GUIDELINES AND QUALITY ASSURANCE

2

2.1

Yes

Guideline study

OECD Guideline 414 "Teratogenicity"
EC Comm. Directive 87/302/EEC of 1987; Pait B, pp. 24-26 (1988)
EPA and TSCA new and revised Health Effects Test Guidelines
[Developmental Toxicity Study], (1984)
Testing guideline for toxicological studies. Japan/MAFF. pp. 48-49,
(1985)

2.2

GLP

Yes

2.3

Deviations

No
3

MATERIALS AND METHODS

3.1

Test material

Cu-HDO

3.1.l

Lot/Batch nwnber

ReuE 7360 B

3.1.2

Specification

3.1.2.l Description

Solid crystals, bluish

3.1.2.2 Purity

99%

3.1.2.3 Stability

Cu-HDO is stable at room temperattll'es for at least one year

3.2

Test Animals

Non-entry field

3.2.l

Species

rabbit

3.2.2

Strain

3.2.3

Sotu'ce

3.2.4

Sex

3.2.5

Age/wcigl1t

-

Himalayan

female

at

23-25 weeks

study initiation

mean body weight: approx. 2530 g

3.2.6

Number of animals
per group

5 pregnant female rabbits I group

3.2.7

Control animals

Yes, conctuTent vehicle

3.2.8

Mating period

14 days or other

x
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3.3

Administrationl
Exposure

Oral

3.3.1

Dmation
exposure

of

Post-exposure
period
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13 days
rabbit:

3.3.2

A6.8.1.

day 7-19

post-insemination

10 days
Oral

3.3.3

Type

Gavage

3.3.4

Concentration

Gava~e:

3.3.5

Vehicle

0.5 % aqueous carboxy methyl cellulose solution

3.3 .6

Concentration
vehicle

3.3.7

Total
applied

3.3.8

Controls

3.4

Examinations

3.4.1

Body weight

Yes

3.4.2

Food consumption

Yes

3.4.3

Clinical signs

Yes

3.4.4

Mortality

Yes

3.4.5

Examination
uterine content

in

volume

10, 30 and 60 mg/kg body weight/day

10, 30 and 60 mg/kg body weight/day
10 ml I kg bw
Vehicle

of Weightofuterus
Number of cotpora lutea
Number and distribution of implantations classified as:
Live foetuses
Dead implantations
Calculations of conception rate and pre- and post-implantation losses

3.4.6

Examination
foetuses

of No entry field

3.4.6.1 General

Fetal weight, sex. macroscopically examinations for any extemal findings,
viability of the fetuses and the condition of the placenta, the umbilical cords,
the fetal membranes and fluids, individual placental weights

3.4.6.2 Skeleton

Yes

3.4.6.3 Soft tissue

Yes

3.5

Fm·tber remarks
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RESULTS AND DISCUSSION

Examjpatjons of the dams

Clinical examinations:
Only pregnant dams were used for the calculations of mean maternal food
consumption. body weight and body weight change. Only pregnant dams
with scheduled sacrifice (day 29 p.i.) were taken for the calculation of mean
gravid uterine weights. mean net maternal body weight change (corrected
body weight gain) and summary of reproduction data.
In this study, none of the fema1es had to be pa1tially or totalfy excluded from
the above-mentioned calculations because all animals used u1 this study
became pregnant and were sacrificed as scheduled.
Food consmnption:
Mean food consumption of the high dose animals was statistically
significantly impaired throughout the total treatment period (days 7 - 19 p.i.)
and on days 19 - 20 p.i. The food intake of the 30 mg/kg does was also
statistically significantly lower than that of the co11trols of most days of the
treatment phase and between days 19 - 20 p.i. in total the high dose females
consumed only about half (49.5 %) and the intennediate dose animals about
76 % of the respective amount of the control group dw-ing days 7 - 19 p. i.
During the post-treatment period. food consumption of the 30 and 60 mg/kg
groups reached or even exceeded control values.
The reductions in food consmnption in these two groups are clearly related to
the test substance administration.
Food commmption of the low dose group (10 mg/kg body weight/ day) was
not influenced by the test substance. All food consmnption values for this
group are within the range of biological variation.
Body wei2ht data:
There were no statistically significant differences between the mean body
weights of the control and those of the substance-treated groups. The mean
body weight gain however was statistically significantly reduced in the high
dose group (60 mg/kg body weight I day). If the mean body weight gain over
the whole treatment period (days 7 - 19 p.i.) is calculated the high dose
females even lost body weight and the intermediate dose animals gained
statistically significantly less weight than the controls.
The reduced weight ganJ.lbody weight loss of the 60 and 30 mg/kg does is
assessed as being substance induced.
Conceming the 60 mg/kg group, the reduction in body weight gain has to be
seen also .i n conjunction with the increased resorption rate. which appeared
in this group.
Weight gain of the 10-mg/kg aninials was not affected by the test substance
ad1ninistration. Even if the weight gain of these does is insignificantly lower
in c01nparison to the controls during the treatment period, this is considered
to be of spontaneous nature. because the 10 mg/kg females gained already
less weight than the controls during the pre-treatment period (days 0 - 7 p.i.).
Corrected body weight gan1 Cnet maternal body weight change)
The results of the corrected body weight gain (temlinal body weight on day
29 p.i. minus weight of the uterus before it was opened mi.nus body weight
on day 7 p.i.) do not show any statistically significant differences between

'U:ROPDQ*PE+
&RPSHWHQW$XWKRULW\$XVWULD

6HFWLRQ$
$QQH[3RLQW,,$


.+'2

$
3DJHRI

7HUDWRJHQLFLW\6WXG\
5DEELW

WKH JURXSV DOO UHVSHFWLYH YDOXHV DUH LQ WKH H[SHFWHG UDQJH RI ELRORJLFDO
YDULDWLRQ 

&OLQLFDOV\PSWRPV
7ZRGRHVRIWKHKLJKGRVHJURXS PJNJERG\ZHLJKWGD\ZKLFKGLGQRW
KDYH DQ\ OLYH IRHWXVHV VKRZHG FOLQLFDO ILQGLQJV ZKLFK DUH SUREDEO\
DVVRFLDWHG ZLWK WKH WHVW VXEVWDQFH DGPLQLVWUDWLRQ 1R GHIHFDWLRQ ZDV
REVHUYHG IRU IHPDOH 1R  RQ GD\V  ±  SL DQG GRH 1R  VKRZHG
EORRGLQEHGGLQJGXULQJGD\V±SL
7KHUHZHUHQRDEQRUPDOFOLQLFDOV\PSWRPVIRUDQ\RWKHUGRHLQWKHVWXG\

0RUWDOLW\
7KHUHZHUHQRPRUWDOLWLHVLQDQ\RIWKHJURXSV

([DPLQDWLRQRIWKHGDPVDWWHUPLQDWLRQ
1HFURSV\ILQGLQJV
7KHUHZHUHQRVXEVWDQFHUHODWHGREVHUYDWLRQVDWQHFURSV\LQDQ\RIWKHGRHV
$OO QHFURSV\ ILQGLQJV ZKLFK ZHUH UHFRUGHG IRU VLQJOH DQLPDOV RI DOO GRVH
JURXSV LQFOXGLQJ WKH FRQWUROV DUH RI VSRQWDQHRXV QDWXUH 0RVW RI WKHVH
ILQGLQJVKDYHWREHUHODWHGWRWKHVDFULILFHRIWKHDQLPDOV OXQJVZLWKHGHPD
DQGRUPDUJLQDOHPSK\VHPD PRUHRYHUDQLPDOV1R FRQWURO 1R 
PJNJJURXS DQG1R PJNJJURXS KDGDEOLQGHQGLQJXWHULQHKRUQ
HDFK

8WHUXVZHLJKW
7KHUHZHUHQRVXEVWDQWLDOGLIIHUHQFHVFRQFHUQLQJWKHXWHUXVZHLJKWVEHWZHHQ
WKHFRQWUROVDQGWHVWJURXSVDQG DQGPJNJERG\ZHLJKWGD\ $OO
WKHVH YDOXHV OLH ZLWKLQ WKH UDQJH RI ELRORJLFDO YDULDWLRQ KRZHYHU WKH PHDQ
JUDYLGXWHUXVZHLJKWRIWKHKLJKGRVHJURXS PJNJERG\ZHLJKWGD\ ZDV
FOHDUO\ EXW GXH WR WKH KLJK VWDQGDUG GHYLDWLRQ QRW VWDWLVWLFDOO\ VLJQLILFDQWO\
UHGXFHG LW UHDFKHG RQO\ DERXW   RI WKH FRQWURO YDOXH 7KLV KDV WR EH
UHODWHG WR WKH WHVW VXEVWDQFH DGPLQLVWUDWLRQ DQG LV LQ OLQH ZLWK WKH KLJKHU
QXPEHURIUHVRUSWLRQVDQGWKHFRQVHTXHQWO\LQFUHDVHGSRVWLPSODQWDWLRQORVV
LQWKLVJURXS

5HSURGXFWLRQGDWDRIGDPV
$FRQFHSWLRQUDWHRIZDVUHDFKHGLQDOOJURXSV
&RQFHUQLQJ WHVW JURXSV  DQG   DQG  PJNJ ERG\ ZHLJKWGD\  WKHUH
ZHUH QR VXEVWDQFHUHODWHG DQGRU VWDWLVWLFDOO\ VLJQLILFDQW GLIIHUHQFHV LQ
FRQFHSWLRQUDWHLQWKHPHDQQXPEHURIFRUSRUDOXWHDDQGLPSODQWDWLRQVLWHV
RU LQ WKH YDOXHV FDOFXODWHG IRU WKH SUH DQG WKH SRVWLPSOHPHQWDWLRQ ORVVHV
WKH QXPEHU RI UHVRUSWLRQV DQG YLDEOH IRHWXVHV 7KH GLIIHUHQFHV HYLQFHG DUH
FRQVLGHUHG WR EH LQFLGHQWDO DQG ZLWKLQ WKH QRUPDO UDQJH RI GHYLDWLRQV IRU
DQLPDOVRIWKLVVWUDLQDQGDJH2QHORZGRVHIRHWXVZDVDOUHDG\GHDGZKHQ
WKHXWHUXVDQGWKHIRHWDOPHPEUDQHVZHUHRSHQHG
,QWHVWJURXS PJNJERG\ZHLJKWGD\ KRZHYHUWKHUHVRUSWLRQUDWHZDV
VOLJKWO\ LQFUHDVHG GXH WR WKH IDFW WKDW  RXW RI  SUHJQDQW GRHV RI WKLV
JURXS KDG QR YLDEOH IRHWXVHV DW DOO EXW RQO\ SUHGRPLQDQWO\ HDUO\ 
UHVRUSWLRQV $V D FRQVHTXHQFH WKH SRVWLPSODQWDWLRQ ORVV RI WKH  PJNJ
JURXSZDVLQFUHDVHG  7KLVSRVWLPSODQWDWLRQORVVYDOXHLVRXWVLGHWKH
KLVWRULFDO FRQWURO UDQJH       DQG DVVHVVHG DV EHLQJ VXEVWDQFH
LQGXFHG7KHPHDQQXPEHURIOLYHIRHWXVHVGDPKRZHYHUZDVQRWUHGXFHG



Dt·. Wolman GmbH

K-HDO

Competent Authority Austria
Section A6.8.1.2.

Teratogenicity Study

Annex Point IIA6.8.1

Rabbit

A 6.8.1.
Page 9of 17

in the remaining 11 high dose females.

4.2

Teratogenic I
embryo toxic
effects

Examjnation of the foetuses after djssectjop from the uterus

Sex distribution of the foetuses
The sex distribution of the foetuses in test groups 1 - 3 (10. 30 and 60 mg/kg
body weight/day) was comparable with the control foetuses. The differences
observed in comparison to the control are without any biological relevance.
Weight of placentae
The mean placental weights of the high dose group were slightly, but
statistically significantly reduced as were the mean foetal body weights in
this group. This is considered as being substance-related.
The mean placental weights in test groups I and 2 (10. and 30 mg/kg body
weight/day), however, were not influenced by the test substance
administration. The differences observed in comparison to the control are
without biological ·r elevance and lie within the range of biological variation.
Weight of foetuses:
The mean foetal body weights were statistically significantly reduced at 60
mg/kg and about 13 % lower (both sexes combined) that1 the respective
control value. This is assessed as a substance-induced effect.
The mean foetal weights of the low of the low at1d intermediate dose groups,
however, were not influenced by the oral administration of the test
substance. All values ai·e within the range of biological variation and do not
show any dose-response relationship. The slightly, but statistically
significantly lower weights of all viable 10 mg/kg foetuses are of
spontaneous nature.
External examinations of the foetuses:
Two high dose foetuses from one litter (doe No. 59 - foetuses Nos. 7 and 8)
and one 30-mg/kg foetus showed external malforniations. High dose foetus
No. 59-7 had two supernumerary toes on the left hincllimb (polydactyly); this
hincllimb appeared also thickened at1d sho1tened when examined externally.
After the skeletal examination, shortened and bent tibia and fibula were
identified as the cause for the thickening and sho1tening. The other high dose
foetus 8No. 59-8) 11ad a gastroschisis and intermediate dose foetus No. 41-5
showed sh01tened toes.
Gastroschisis and. different malformations of the extremities occur also
sporadically in control foetuses of the rabbit strain used. Therefore, the
occmTence of the above desc1·ibecl nialformations in just one or two foetuses
from one litter is not associated witl1 the treatment, but assessed as being· of
spontaneous nati.u·e.
Only one type of external vai·iation (peudoanl.')'losis) was fmmd and it was
seen in 5 foetuses from 4 litters of the l 0-mg/kg group and one foetus of the
30 mg/kg group.
Pseudoa11kylosis is a rather common foetal external variation, which cat1 be
also found in control foetuses of the rabbit strain used. Therefore and
because no relation to dose is given, this finding is considered random.
Necrobiotic placentae were noted for one low dose (dead) and one high dose
foetus each and fosed placentae occw1·ed in anotl1er low dose female. These
so-called ''unclassified observations" are not substance-related.
For overall assessment of the above mentioned findings see below.
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6RIWWLVVXHH[DPLQDWLRQRIWKHIRHWXVHV
7KHH[DPLQDWLRQRIWKHRUJDQVRIWKHIRHWXVHVUHYHDOHGVHYHUDOW\SHVRIVRIW
WLVVXHPDOIRUPDWLRQVLQVLQJOHIRHWXVHVRIWHVWJURXSVDQG DQG
PJNJERG\ZHLJKWGD\ +\GURFHSKDO\ZDVUHFRUGHGIRURQHFRQWURODQG
RQHKLJKGRVHIRHWXV$VHSWDOGHIHFWZDVIRXQGLQRQHIRHWXVRIWKHORZGRVH
JURXS$JQHVLDRIJDOOEODGGHUZDVUHFRUGHGIRURQHFRQWURODQGRQHORZGRVH
IRHWXV ZKHUHDV DEQRUPDO SRVLWLRQ RI WKH ULJKW NLGQH\ ZDV VHHQ LQ DQRWKHU
KLJKGRVHIRHWXV
$OO VRIW WLVVXH PDOIRUPDWLRQV PHQWLRQHG EHIRUH GR QRW VKRZ DQ\ FOHDU
UHODWLRQWRGRVLQJDQGQHDUO\DOORIWKHPDUHDOVRSUHVHQWDWDORZLQFLGHQFH
LQ WKH KLVWRULFDO FRQWURO GDWD 7KHUHIRUH WKH IHZ VRIW WLVVXH PDOIRUPDWLRQV
VHHQLQFRQWUROORZDQGKLJKGRVHIRHWXVHVIURPOLWWHUVHDFKDUHQRW
DVVRFLDWHGZLWKWKHWHVWVXEVWDQFHDGPLQLVWUDWLRQ
9DULDWLRQV ZHUHGHWHFWHGLQHDFKJURXSLQFOXGLQJWKHFRQWURO$VLGH IURPD
VHSDUDWHGRULJLQRIFDURWLGVDYHU\FRPPRQILQGLQJLQWKHUDEELWVWUDLQXVHG
DQRWKHU VRIW WLVVXH YDULDWLRQ KHDUW ZLWK WUDFHV RI LQWUDYHQWULFXODU
IRUDPHQVHSWXP PHPEUDQDFHXP  ZDV DOVR IRXQG TXLWH IUHTXHQWO\
+\SRSODVLDRIJDOOEODGGHUZDVUHFRUGHGIRURQHKLJKGRVHIRHWXVDQGGLODWHG
UHQDOSHOYLVZDVIRXQGLQRQHORZGRVHIRHWXV
$OOVRIWWLVVXHYDULDWLRQVRFFXUUHGZLWKRXWDFOHDUGRVHUHVSRQVHUHODWLRQVKLS
DQGRUFDQEHIRXQGDWDFRPSDUDEOHLQFLGHQFHLQWKHKLVWRULFDOFRQWUROGDWD
2QH VRFDOOHG XQFODVVLILHG REVHUYDWLRQ IRFDO OLYHU QHFURVLV  ZDV QRWHG IRU
RQHFRQWUROIRHWXVRQO\%ORRGFRDJXOXPDURXQGWKHEODGGHUZDVREVHUYHGLQ
WZR FRQWURO DQG WZR ORZ GRVH IRHWXVHV DQG RQH IRHWXV RI WKH LQWHUPHGLDWH
GRVHJURXS
)RURYHUDOODVVHVVPHQWRIWKHDERYHPHQWLRQHGILQGLQJVVHHEHORZ

6NHOHWDOH[DPLQDWLRQVRIWKHIRHWXVHV
0DOIRUPDWLRQVRIWKHIRHWDOVNHOHWRQVZHUHQRWHGLQHDFKJURXSLQFOXGLQJWKH
FRQWURO7KHVHPDOIRUPDWLRQVZHUHUHODWHGWRWKHYHUWHEUDOFROXPQ FHUYLFDO
YHUWHEUDO DUFKHV IXVHG VDFUDO YHUWHEUDH IXVHG DQGRU RI LUUHJXODU VKDSH
OXPEDU YHUWHEUD DEVHQW  WKH VWHUQXP FOHIW VWHUQXP  WKH IRUHOLPEV
SKDODQJHV SDUWO\ PLVVLQJ  DQGRU WKH KLQGOLPEV DFFHVVRU\ WRHV
SRO\GDFW\O\  VKRUWHQHG DQG EHQW WLELD DQG ILEXOD  6NHOHWDO PDOIRUPDWLRQV
DSSHDUHGLQRQHRUWZRIRHWXVHV IURPRQHRUWZROLWWHUV RIHDFKJURXS%RWK
KLJK GRVH IRHWXVHV DQG RQH LQWHUPHGLDWH GRVH IRHWXV DSSHDUHG DOUHDG\
PDOIRUPHGZKHQWKH\ZHUHH[DPLQHGH[WHUQDOO\WKHVNHOHWDOH[DPLQDWLRQRI
WKHVHIRHWXVHVFODULILHGDQGRUFRPSOHWHGWKHH[WHUQDOILQGLQJV
%HFDXVHWKHUDWHRIIRHWXVHVZLWKVNHOHWDOPDOIRUPDWLRQVGRHVQRWVKRZDQ\
GRVHUHVSRQVHUHODWLRQVKLSDQGEHFDXVHPRVWRIWKHGHVFULEHGRUYHU\VLPLODU
VNHOHWDO PDOIRUPDWLRQV DUH DOVR SUHVHQW DW FRPSDUDEOH LQFLGHQFHV LQ WKH
KLVWRULFDOFRQWUROGDWDDOOVNHOHWDOPDOIRUPDWLRQVIRXQGLQWKHSUHVHQWVWXG\
DUHDVVHVVHGDVEHLQJRIVSRQWDQHRXVQDWXUH
7KH VNHOHWDO YDULDWLRQV HOLFLWHG ZHUH UHODWHG WR WKH VNXOO VSOLWWLQJ RI VNXOO
ERQHVHSDFWDOERQHEHWZHHQQDVDODQGIURQWDOERQHV WKHULEV UXGLPHQWDU\
RUDFFHVVRU\WKULE V WKHYHUWHEUDOFROXPQ DFFHVVRU\WKRUDFLFYHUWHEUD 
DQGWKHVWHUQXP VWHUQHEUD H RILUUHJXODUVKDSHELSDUWLWHIXVHGRUDFFHVVRU\
VWHUQHEUD 0RVWRIWKHVNHOHWDOYDULDWLRQDSSHDUHGZLWKRXWDFOHDUUHODWLRQWR
GRVLQJ DQG QRQH RI WKH VNHOHWDO YDULDWLRQV VKRZHG VWDWLVWLFDOO\ VLJQLILFDQW
GLIIHUHQFHV EHWZHHQ WKH FRQWURO JURXS DQG WKH VXEVWDQFHWUHDWHG JURXSV
:KHQ DOO VNHOHWDO YDULDWLRQV DUH VXPPHG XS KRZHYHU VWDWLVWLFDOO\
VLJQLILFDQWO\ PRUH  PJNJ DQG  PJNJ OLWWHUV ZHUH DIIHFWHG DQG ±
FRQFHUQLQJWKHKLJKGRVHJURXSRQO\WKHSHUFHQWDJHRIDIIHFWHGIRHWXVHVSHU
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litter is statistically significantly increased. This is predominantly die to the
higher number of foetuses per litters with inegular shaped stemebra (e) and
accessory 13th rib (s ). For these findings.• the respective foetal and/or litter
incidences are at the upper limit or just outside the historical control range.
Therefore. the increased rates of skeletal variations at 30 and 60 mg/kg might
be related to the oral administration of the test substanc.e .
In all groups signs of retardations (incomplete or missing ossification of

skull bones, hyoid bone, vertebral column, stemebra (e), and talus were
found. Nearly all retardations occurred at a comparable frequency in the
control and the substance-treated groups, the differences between the groups
being without any biological relevance; this includes the statistically
significantly higher rates of incompletely ossified skull at 10 mg/kg and of
incompletely ossified sacral vertebral arch (es) at 30 mg/kg.
TI1e increased rates of high dose foetuses/litter with incomplete ossification
of sacral ve1iebral ru·ch (es) and/or talus however, are considered as being
treatment-related, because the respective foetal/litters incidences are outside
the historical control range; the delays in ossification have to be associated
with the reduced foetal body weights in this group.
Abstract of foetal external soft tjssue and skeletal obse1yations apd
their assessmeot·

The morphological examinations failed to reveal significant evidence
significant evidence of foetal extemal, soft tissue, skeletal or total
malformations. TI1e total malfomJation rate was low, substantially similar in
all groups and did not show a clear relation to dosing. Moreover, the isolated
and disparate nature of the observed malfo1mations does not suggest any
treatment-related aetiology.
The statistically significantly increased number of 30 and 60 mg/kg litters
ru1d the higher percentage of high dose foetuses/litter with total skeletal
variations however are assessed as embryotoxic effects representing
manifestations of a non-specific stress on the does; these findings are not
inte1preted as the indication of a teratogenic effect of the test substance at
these dose levels.
The increased occmrence of single skeletal retardations (delayed ossification
of sacral ve1iebral arch (es) and (or talus) at 60 mg/kg are in-line with ilie
reductions in foetal body weights in this group.
TI1ere were no fwther statistically significant ru1d/or biologically relevant
differences between the substance-treated groups and the control in respect
to external. soft tissue or skeletal findings. As already discussed with ilie
exception of the increased rate of skeletal variations (at 30 and 60 mg/k) and
the increased occurrence of two skeletal retru·dations (at 60 mg/kg) - all
foetal findings are considered to be of spontaneous nature, because no doseresponse relationship is given and/or the respective values are within the
historical control range.
4.3

Other effects

5
5.1

Materials and
methods

APPLICANT'S SUMMARY AND CONCLUSION

The study was carried out in accordance with
OECD Guide1ine 414 "Teratogenicity"
EC Comm. Directive 87/302/EEC of 1987; Part B, pp. 24-26 (1988)
EPA and TSCA new and revised Health Effe·cts Test Guidelines
[Developmental Toxicity Study], (1984)
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Testing guideline for toxicological studies, Japan/MAFF, pp. 48-49,
(1985)

5.2

Results and
discussion

Test group 3 (60 mg/kg bw/day):
Statistically significant impaired food conswnption (days 7 - 20 p.i.)
[only about half of the food-intake of the controls]
Body weight loss and/or statistically significantly impaired weight gains
during the treatment period (days 7 - 19 p.i.)
Reduced mean gravid uterus weight (only about 76 % of the control
value)
One doe with blood in bedding and another female with no defecation
during several treatment days
Slightly increased resotption rate (predominantly early ones) and
consequently increased post-implantation loss (31.6 %) predominantly
due to the fact that 4 females had no viable foetuses at all but only dead
implants in uterus
Reduced mean placental and foetal body weights
Increased occurrence of skeletal variations and 2 skeletal retardations
(incomplete ossification of sacral vertebral arch(es) and /or talus
Test group 2 (30 mg/kg bw/day):
Reduced food consumption on days 7 - 20 p.i. (with statistical
significance on most of these days)
Statistically significant impaired body weight gain (if the weight gain
over the total treatment period is calculated)
Statistically significantly increased numbers of litters with skeletal
variations
Test group 1 (10 mg/kg bw/day):
No substance related effects on does or foetuses
Under the conditions of this study. Cu-HDO caused overt signs of toxicity at
60 mg/kg bw/day (e.g. impaired food intake. body weight loss. reduced
utems weight, adverse clinical symptoms in two of the animals, 4 does
without any viable foetuses). 30 mg/kg bw/day were still slightly toxic to the
does (reduced food intake and impaired body weight gain); at the lowest
dose 10 mg/kg bw/day however, no substance-related matemally toxic
effects occmTed.
Clear signs of developmental toxicity were observed at the highest dose level
(60 tnglkg bw/day) and were substantiated by a slightly higher rate of
embryo-lethality, caused by a high number of (mainly early) resoiptions, a
consequently increased post-implantation loss and statistically significantly
lower mean plac.ental and foetal body weights. Furthennore, it1 the
intennediate and high dose foetuses an increased litter incidence of skeletal
variations was seen. Exclusively at 60 mg/kg, tl1e rate for two skeletal
retardations was statistically significantly increased.

Because of the significant reductions it1 food consumption and weight X
loos/i-eduction in body weight gain, tl1e developmental toxicity effects are
considered to be a consequence of maternal toxicity.
Overall. no substance-induced teratogenic effects were observed up to and
it1cludit1g the dose of 60-mg/kg bw/day.
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5.3

Conclusion

5.3.1

LO(A)EL matemal
toxic effects

5.3.2

NO(A)EL matemal
toxic effects

5.3.3

LO(A)EL
embr:yotoxic I
teratogenic effects

5.3.4

NO(A)EL
embryotoxic I
teratogenic effects

5.3.5

Reliability

5.3.6

Deficiencies

5.3.7

Cu-HDO does not cause developmental effects in the rabbit

10 mg/kg bw

10 mg/kg bw

No
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Mate1ials and Methods

3.2.6. Number of animals/grnup
5: =Typing en-or; 15 animals per group were used

Result.s and discussion

5.2. Results and Discussion and 5.3. Conclusion
Within the rabbit developmental toxicity study the primary maternal effect seems to be
reduced food consumption during the treatment phase. This resulted in a reduced body
weight gain in the medium dose group (30 mg/kg bw day), which s.eems to produce a
(not statistically significant) maternal net weight reduction without effects on uterus
weight and fetal weight. In contrast in the high dose group (60 mg/kg bw) the drastically
reduced food consumption resulted in a body weight loss due to reso1ptions, subsequent
litter loss and reduced uterus weight. Also the one dam that did not. show defecation for
several treatment days can be explained by the drastically reduced food consumption, as
well as the one female with blood in bedding due to litter loss. The substance-related
adverse effects on the fetuses. which were skeletal variations in the medium dose group
(30 mg/kg bw day), and additionally skeletal retardations and embryolethality in the
high dose group (60 mg/kg bw day) could be considered as secondary to maternal
effects. Furthenuore the skeletal variations (not affecting survival or health) were also
found occasionally in control fetuses. Thus the c4tta available do not indicate a concern
for developmental toxicity in the understanding of classification and labelling.

Conclusion

Agree with applicant's version
NOAEL maternal= 10 mg/kg bw day
coffesponding to 10.4 mg/kg bw day K-HDO or 34.7 mg/kg bwday 30% K-HDO
NOAEL embryotoxk and teratogenic= 10 mg/kg bw day
con-esponding to 10,4 mg/kg bw day K-HDO or 34,7 mg/kg bw day 30% K-HDO

Reliability

l

Acceptability

acceptable

Remarks

COMMENTS FROM ...

Date
Matetials and Methods
Results and discussion
Conclusion
Reliability
Acceptability
Remarks
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Multigeneration Reproduction Toxicity Study

Annex Point IIA.6.8.2

Justification for non-submission of data

Other existing data

Technically not feasible [0] Scientifically unjustified [0 ]

Limited exposure

Other justification [0]

Detailed justification:

Waiving: K-HDO/Cu-HDO

Official
use only

An asses.s ment of reproductive toxicitv on the basis of the present datJt
So far. no 2-geueratiou study or other studies specifically tailored for the endpoints
reproductive toxicity/fertility and essential reproductive fimctions have been uudettaken.
It is postulated that on the basis of the (sub)chrnnk and developmental studies of
CuHDO and the data available for other Cu compounds a 1·easonably valid conclusion
can be derived that CuHDO does not bear a reproductive risk:
The toxicology of Cu-HDO is closely related to the toxicology of ot11er copper
compounds and mediated by the intracellular bioavailability of copper in the 3 only
target organs showing histopathologically detectable effects at high doses: liver, kidney,
intestinal tract. Cu-HDO is resorbed from the intestine and appears to be readily excreted
from the body with no signs of accumulation. Some liver and kidney toxicity and
intestinal initation may be typically seen also with other copper compmmds.
In the course of subacute, subrhronic, and chronic toxicity studies, Cu-HDO has never

shown effects on male or female reproductive organs even in the top dose ranges. The
absence of gross-pathological or histopathological effects in the reproductive organs also
indicates that they are not secondarily affected. No testicuhu· tubular atrophy was
observed nor any alterations in sperm density or in ovarian follicular appearance and
numbers. In addition, honnonal effects (estro- or androgenicity or antagonistic
prope1ties) would have shown up in classical subchronic studies, where they are easily
detectable via their impact on organ weights and morphology, at least qualitatively as
high dose phenomena. In the.r e quantitative tenns, of course, 2-generation studies are
.needed in order to define the no adverse. effect levels for reproductive functions and
specific susceptibilities during the early life phases.
CuHDO did not show effects neither on the thyroid nor on the CNS. Thyroidal effects
may interfere with the hypothalamic honnone axes and CNS e-ffects may affect
reproductive functions such as mating and lactation behavior. milk production, and
honuonal balances. Not only have such effects not been seen with Cu-HDO but also not
with other copper compounds.
From the chemical strucnu·e alone. a hormonal effect should not p1incipally be excluded.
On the other hand, the chemical stmcture of the HDO moiety does not c.ontain stmchlfal
patterns or ale1ts that would point to such an effect. Furthem1ore. the HDO moiety has no
long biological half-life time. which otherwise is a frequent feature of agents with
honnonal activity tmder environmental exposme.
Prenatal toxicity studies were carried out with CuHDO in rats and rabbits with entirely
negative results and no adverse effects on sex relation and sexual development at the end
of gestation. In addition, other copper compmmds are not developmentally active and
have not shown specific reproductive risks.
The table below lists the aforementioned toxicity studies and the respective referencenU111ber in the Cu-HDO dossier.
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FRSSHULQWKHRQO\WDUJHWRUJDQVVKRZLQJKLVWRSDWKRORJLFDOO\GHWHFWDEOH
HIIHFWVDWKLJKGRVHVOLYHUNLGQH\LQWHVWLQDOWUDFW
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6XEFKURQLFWR[LFLW\
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1RJURVVSDWKRORJLFDORUKLVWRSDWKRORJLFDOHIIHFWVLQWKHUHSURGXFWLYH
RUJDQVZHUHVHHQ
1RWHVWLFXODUWXEXODUDWURSK\ZDVREVHUYHGQRUDQ\DOWHUDWLRQVLQVSHUP
GHQVLW\RULQRYDULDQIROOLFXODUDSSHDUDQFHDQGQXPEHUV
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RUJDQVZHUHVHHQ
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RUJDQVZHUHVHHQ
1RWHVWLFXODUWXEXODUDWURSK\ZDVREVHUYHGQRUDQ\DOWHUDWLRQVLQVSHUP
GHQVLW\RULQRYDULDQIROOLFXODUDSSHDUDQFHDQGQXPEHUV

$
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$


&RQFOXVLRQ
)RU WKH UHDVRQV RXWOLQHG DERYH WKHUH DUH QR LQGLFDWLRQV WR VXVSHFW &X+'2 UHVSHFWLYHO\ .+'2 DV D PDWHULDO ZLWK DQ
LPSDFWRQUHSURGXFWLYHRUJDQVRUIXQFWLRQV$JHQHUDWLRQIHUWLOLW\VWXG\ZLWKWKLVPDWHULDOPD\WKHUHIRUHEHRPLWWHG
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Undertaking of
intended data
submission

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

16.12.2005

Evaluation of
applicant's
justification

The arguments of the applicant are consistent with the results presented in the dossier ofK-HDO and
Cu-HDO.

Our observations: The negative results for gross-pathology and histopathology of the reproductive organs shown for CuHDO in the subchronic toxicity studies were also found within the 90 day gavage study with K-HDO
(see doc IIIA.6.4.1.).
The application of Cu-HDO and for K-HDO will be restricted to industrial use within closed systems.
Also because of the low criticalNOAEL of 6.25 mg/kg bw/day (read across from the 2-year study
with Cu-HDO) and due to the acute severe eye damagi!ig and skinuritating effects ofXyligen 30F the
~
XP,osw·e has to be either Eractically exclrrded or at least neg,ligibl~.
Conclusion

-

~

In case the 1·isk assessment results in a negligible e~osure with a sufficiently large margin of safety to

the available critical NOAEL from the 2-year study the waiving of the 2-generation study can be
accepted.
Remal'ks

COMMENTS FROM OTHER MEMBER STATE (SPECIFY)

Date
Evaluation of
applicant's
justification
Conclusion
Remal'ks
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1

1.1

Reference

-

REFERENCE

Officia
J
use
only

(1992)

Report to the study of the oral toxicity of N-Cyclohexyldiazenium~
potassiwn-hydrate in Wistar rats, administration via the diet for 4 weeks, -

1.2

Data protection

Yes

1.2.1

Data owner

BASF AG

1.2.2

Companies with
letter of access

BASF Group only

1.2.3

Criteria for data
protection

Data submitted to the MS after 13 May 2000 on existing a.s. for the. purpose of
its entry into Annex I/IA
2

2.1

Guideline study

GUIDELINES AND QUALITY ASSURANCE

Yes
OECD407

2.2

GLP

Yes

2.3

Deviations

No
3

x
MATERIALS AND METHODS

3.1

Test material

N-Cyclohexyldiazeniumdioxy-potassinm-hydrate powder, purity 100 %
calculated as hydrate

3.1. l

Lot/Batch nwnber

ReuE 7350e

3.1.2

Specification

3.l.2.1 Description

Solid

3.1.2.2 Purity

100%

3.1.2.3 Stability

Was checked at the end of the study

3.2

Reference
Substance
(positive contrnl)

3.3

Test Animals

Non-enh·y field

3.3.1

Species

Rat

3.3.2

Strain

3.3.3

Source

3.3.4

Sex

3.3.5

Reruing conditions

-

Wistru·

M ale/female
During the study, the rats were housed singly in type DK III stainless steel wire
cages (floor area about 800 cm2). The animals were housed in a completely airconditioned room in which a central air-conditioner ensured temperatures in the
range 20 - 24 °C and relative hu1nidities in the range 30 - 70 %.

The day/night rhytl:un was 12 hours .(12 hours light from 6.00 - 18.00 h, 12
hours dark from 18.00-6.00).
Deviations from these changes did not occur.
The room was completely disinfected before the sta1t of the study. The walls
were cleaned once a week and the floor twice a week, in each case using water
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containing 0.1 % Incidin perfect®.
The feed received by the animals was Kliba rats/mice/hamsters maintenance
diet. 343 meal. Klingentalmiihle AG. CH-4303 Kaiseraugst, Switzerland, and
this was available together with drinking water ad libitum throughout the study
(acclimatisation and administration period).
3.3.6

Age/weight at study 42 days, 176 g (male), 140 g (female)
initiation

3.3.7

Number of animals
per group

5 male and 5 female per test concentration

3.3.8

Control animals

Yes,
5 male and 5 female

3.4

Administration

Oral via diet

3.4. l

Exposure

Administration once daily for 28 days

3.4.2

Dose Levels

900 ppm, and a control

3.4.3

Vehicle

Kliba rats/micelhamsters maintenance diet

3.4.4

Concentration in
vehicle

0, 150, 500 and 1500 ppm

3.4.5

Total volmne
applied

3.4.6

Post-exposure
period

3.4.7

Anticholinergic
substances used

3.4.8

Controls

3.5

Examinations

3.5.l

Body Weight

Yes
Tin1e periods for examinations:
The body weight was determined at the start of the administration period (day
0), and 4 days before the start of the study in order to randomise the animals.
During the study. body weight was determined weekly.

3.5.2

Signs of Toxicity

The general state of health was checked twice on working days and daily on
Saturdays, Sundays or public holidays. An additional inspection and palpation
of the animals was perfonned once a week.

16-20 h fasting period

The examination .of the neural functions was perfonnecl using a "functional
observational battery" which includes vru·ious parameters of sens01ic and
motoric functions.
The analysed end-points were as follows:
General appearance (general state of health), tremors, convulsions, piloerection,
lacrimation/secretion of pigmented tears, salivation, pupil size, dianhoea,
v ocalization while handling, paresis, paralysis. ataxia, body tone, postw·e. animal
body (appearance). locomotor activity, respiration. W'i.nation, skin colour,
righting reflex, behaviom-, grip strength, papillary reflex, winking reflex. vision.
audition, olfaction, sensitivity of the body surface, pain perception, tail pinch, toe
pinch, visual placing response, miscel1aneous (all other visible clinical signs).
The observation of the neW'ofunction was made on all animals once prior to the

x
x
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start of the test substance administration, 24 how·s aBer the fast administration
and on days 7, 14 and on day 27.
3.5.3

Mortality

Yes
A check was made for dead or moribtmd animals twice a day (Mondays to
Fridays) and once a day (Saturdays, Sundays and public holidays)

3.5.4

Observation
schedule

repeated dose: daily observation

3.5.5

Clinical Chemistry

Yes
Number of animals: all animals
Time points: end of study (28th day of study)
Parameters:
Enzvmes:
alanine aminotransferase. aspartate aminotransferase, alkaline phosphatase,
semm-gamma-glutamyltransferase

Blood chemist1y:
Sodium, potassium, chloride, inorganic phosphate, calcium, urea, creat111111e,
glucose. total bilirnbin. total protein. albumin, globulins, triglycerides.
cholesterol. magnesium
3.5.6

Haematology

Yes
Number of animals: all animals
Tin1e points: end of study (28th day of study)
Parameters:
Leukocytes, erythrocytes, haemoglobin. haematocrit, mean corpuscular volume.
mean cotpuscular haemoglobin, mean corpuscular haemoglobin concentration,
p latelets, differential blood cmmt. reticulocytes, clotting analysis (thromboplastin
time), haemoglobin derivatives (total haemoglobin, oxyhaemoglobin,
carboxyhaemoglobin, methaemoglobin, content of oxygen bound to
haemoglobin, oxygen saturation, reduced haemoglobin, oxygen capacity),
clotting analysis (thromboplastin time)

3.5.7

Urinalysis

Yes
Number of animals: all animals
Time points: end of study (24th day of study)
Parameters:
Appearance, nitrite. pH, protein, glucose. ketones, urobilinogen. bilirubin. blood,
sediment

3.5.8

Pathology

Yes
Organs:

3.5.9

Histopathology

Duodenum, jejwnun, ilewn, cecmn, colon, rectum, liver,
kidneys, brain, all gross lesions

Yes
Organs:

Duodenuni, jejunum, ileum

x
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3.3

Further i·emarks

Hematological

e~aminations

The following parameters were determined u~in9 a
particle counter (S Plus model, by Coulter, Krefeld.
FRG):

-

leukocytes
erythrocytes
hemogl.obin
hematocrit
mean corpuscular volume
mean corpuscular hemoglobin
mean corpuscular hemoglobin concentration
platelets

The data obtained were transferred to a computer
(VAX 11/780; 1upplied by DEC, Munich, FRGJ.
The differential blood count was evaluated visually.
The reticulocytes were counted using an automatic
differential system (HEHATRAK 480 model by Geom•tric
Data, Hunich, FRGt . The data were transferred to the
computer .
The methods used can be seen from the following table:

A6.9.
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HEHATOL061CAL £XAHIHATJOHS
Parameter
leukocyte count
(NBC)

Unit
giga/l

Erythrocyte
count
IR8CJ

ten/l

measurement accordinfi to Coulter
pri.nciple

He11oy1obin
IHG8

IMlOl/l

HN'lato~rit

lll

hemiglobln cyanide;
photometric mea aur•Mnt; 525 n•
calculation:

(HCT)

Hethod
me11ure,..nt accordin11 to Coulter
principle

H'~·1ty5g~12£~t11

Hean corpuscular
voluM
IHCVJ

f1

~e11ur-...ent

Hean corpuscular
hemoylobin
IHCH

f'mol

calculation:

Hean corpuscular
he•oglobin concentration
IHCHC)

MOl/l

Platelet count
(PLTJ

giga/l

"'9aaur9tllent accordinf1 to Coulter
pri.nciple

Oif'ferentill
blood count

I and

stained according
tc:> Wright ;
11ucroscop1c
evaluation

Reticulocytes

1.

(REHi

References

accordin! to Coulter
pr nciple

Coulter Counter working
instructions; laboratory
"'odification

b1msz~J.gb.i~
eryt-rocy-e1

calculatiof\:

blm12fOCrl.
112b4~
hellll

gi ga / 1

vital ataining
with ,..thylene
blue; microscopic
errhro- evduation
cy ••I
( 10 - 3

Ev1luation accordinl to:
Schermer. S. , ·rhe lood
Horphology of laboratory
Ani... 11·, F.A. D1vi1 Co ,
Philadelphia (19671
Zeile G. , 8aake, H. and
Henrici, G. , ·KoMpendium der
pr1~ti1chen Himatolovie~
[Compendium of Pract1c1l
Hematologt)· GIT Verlag
Ernat Gie ler , Darmstadt,
FRG, page t96 ft980J i
laboratory ~odification
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Hemoglobin derivatives
The following parameters were determined using a
hemoximeter (·osH 3• model , by Radiometer , Copenhagen):
-

total hemoglobin
o><yhemog1obin
carboxyhemoglobin
methemoglobin
content of oxygen bound to hemoglobin
oxygen saturation
reduced (deoxygenated) hemog1obin
oxygen capacity

The data obtained were transferred to a computer (VAX
11/780: supplied by DEC, Munich, FRG . ) .
The methods used can be seen
Parameter

Unit

Tota:t hemoglobin
(THB)

mmol/l

O><yhemoglobin
(02HB)

~

Carboxyhemoglobin
(COHB)

~

Hethemoglobin
(HETHB)

~

Content of oxygen
bound to hemoglobin
(0 2 CT)
Ox~gen

01

2

saturation

SAT)

Reduced (deoxyyenated) hemoglobin
RHB)
Oxygen capacity
(0 2 CAP)

mmol/l
~

%

mmol/l

~ram

the following table:

Hethod

References

absorbance
measurement
at six li~ht
wave leng hs

OSHJ
Hemoximeter .
User's Hand book:
Radiometer ,
Copenhagen
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Clotting analyses
The clotting analyses were carried out us i ng a ball
coagulometer (kC 10 model, by Amelung, Lemgo, FRG) and
the results transferred off-line to the computer.
The following parameter was determined:
- thromboplastin time (Hepato Quick · s test)
The following table lists the method used1

Parameter
Throntboplu tin
time (Hepato

Quick s test)

(HOTJ

Unit

Hethod

Referenc:ea

seconds citrated blood with Fischer , H. and
calcium thromboFalkensanner, Ch .,
plutin
Klin. Wsc:hr . J.i, 577-583
( 1974)

4

RESULTS AND DISCUSSION

4.1

Body Weight

No effects

4.2

Food consumption
and compound
intake

No effects

4.3

Clinical signs of
toxicity

The onJy clinical finding was a discoloration of the faeces at a dose of 1500
ppm. This finding was considered to 1·epresent a chemical reaction of the test
substance in the digestive trnct rather than being the consequence of a toxic
effect of the animals.
Neurofunctional tests:
No substance related changes of grip-strength of forelimbs, grip strength of hind
limbs. or in the Hot Plate Test were seen in male and female animals of the
three dose groups in comparison to the control group. The statistically
significantly reduced value in the hot plate test of test group 2 (females) on day
1 can be assessed as an outlier. All other results of the "functional observational
battery" also revealed no evidence that the test substance might be neurotoxic
under the chosen conditions.

4.4

Mortality

4.5

Clinical Chemistl'y No substance related effects were observed

4.6

Haematology

No dianges related to the test substance

4.7

U rinalysis

No substance related effects were obse1ved

4.8

Sacrifice and
pathology

4.8. l

Organ weights

No motialities at any dose

The mean organ weights (absolute and relative) showed slight fluctuations,
which did not give any indication of a relationship to the substance.

Dr. W olman GmbH

K -HDO

Competent A uthol'ity Austria

Section A6.9

A6.9.
Page 8 of 9

Repeated dose toxicity including neurofunctional test battery

Annex Point ill A 6.1.

4.8.2

4.9

Gross and
histopathology

In the 1500-ppm group discoloration of the digestive tract, iron pigment

deposition in tunica propria of duodenum (both sexes) and goblet cell
hypetplasia in duodenum, jejunum, ileum, colon (both sexes), cecum (females
only), and rectum (one male only) was seen. In the 500 and 150-ppm groups no
substance related changes were observed.
Thus, die extensive histopathological examination of the digestive tract revealed
findings in the highest dose group which mechanistically are intei:preted as being
related to weakly initating effects of the test substance on the mucosa of the
small intestine

Other
5

APPLICANT'S SUMMARY AND CONCLUSION

5.1

Materials and
methods

OECD407

5.2

Results and
discussion

The aim of the study was to investigate the mechanistic effect of NCyclohexyldiazeniumdioxy-potassimn-hydrate on the digestive tract after 4
weeks administtC1tio11 via the diet. Particular attention was paid to possible
neurotoxic effects.
The oral administration of 900 ppm (mean daily substance intake of about 82
mg/kg body weight in the male rats and of about 90 mg/kg body weight in the
female rats) for a period of 4 weeks caused the following substance induced
changes:
-increase in magnesium in both sexes
-increase in inorganic phosphatase and calcium in the females.
-decrease in glucose and triglycerides in the females
The results of clinical examinations. neurofunctional tests, or pathological X
investigations did not show any substance-related changes.
There were no indications of any damage to the intestinal mucosa. In pruiicular,
there were no signs of any initant effect.

5.3

Condusion

5.3.l

LOAEL

5.3.2

NOAEL

5.3.3

Reliability

l

5.3.4

Deficiencies

No
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

15.12.2005

Mate1ials and Meth ods

2.3. Deviations

Just one dose level applied: 900 ppm
3.4.2. D ose levels
900 ppm ofK-HDO corresponding to
K-HDO: 82 and 90 mg/kg bw/day in males and females, respectively
30% K-HDO: 273 and 300 mg/kg bw/day in males and females, respectively
3.4.4. concenti·ation in vehicle
Only one dose via diet was tested: 900 ppm (see above)
3.5.9. Histopathology
limited to GI, other organs not analysed: brain, spinal cord, stomach, liver, kidney,
adrenals. spleen, heart. thymus, thyroid, trachea. lw1gs. gonads, accessory sex organs.
urinary bladder, lymph nodes. peripheral nerve. bone niarrow
Results and discussion

5.2. Results and Discussion

Agree with applicant.
However, as only one dose and only the GI was histopathologically investigated,
conclusions as to the overall toxicological profile ofK-HDO cannot be drawn.
Conclusion

NOAEL for K-HDO > 90 mg/kg bw/day or
NOAEL for 30% K-HDO > 300 mg/kg bw day

Reliability

l (as one dose study)

Acceptability

acceptable

Remarks

Severe neurological effects including deaths were observed whenK-HDO was
adnllnistered via gavage: v.rithin the 90 day sn1dy at 50 mg/kg bw/day (- 166 mg/kg bw d
30% K-HDO) and within the micronucleus test at 68 mg/kg bw/day (~226 mg/kg bw d
30% K-HDO). This indicates that the quick uptake via gavage is responsible for the acute
neurotoxic effects.
COMMENT S FROM ...

Date
Mate1ials and Meth ods
R esults and discussion
Conclusion
Reliability
Acceptability
Remarks
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J ustification for non-submission of data

use only
I

Other existing data [0 ]

Technically not feasible [0 ]

Limited exposw·e

Other justification [IZJ]

[0 ]

Detailed justification:

Scientifically unjustifiecl [IZJ]

BASF expert j udgement (additional c.omments):
When administrating Cu-HDO and K-HDO at dose levels close to their acute

I
x

toxicities, K-HDO appears as the more toxic material. There is evidence that
K-HDO is dissociated into the ionic moieties at a faster rate and therefore also
the acute toxicity and when comparing it to the lower acute oral toxicity of
other K-salts, the effects seem to be driven by the HDO moiety. This may well
be the case. On the other hand it cannot be excluded that the HDO moiety may
transport K+ into the plasma at a faster rate than obtained from inorganic salts.
(This may possibly be resolved by comparison with data from intravenous
injection.)

Cu-HDO undergoes dissociation at a slower rate and may lead to increased and
eventually adverse intracellular Cu-levels in the target organs. The effects and
the profile of Cu-HDO are therefore not only driven by Cu as 1·esorbecl from
inorganic salts nor by the HDO moiety alone. A Cu related cytotoxicity appears
to be observable. When compared to K-HDO, the administration of Cu-HDO
allows higher levels to be tested also for the HDO moiety. No further testing is
required.

HDO fonns with polyvalent cations like i.e. Ca2+ or Mg2+ hardly soluble or
insoluble complexes in water. Therefore. it is reasonable to assume that in
human tissue fluids K-HDO would be transfonned to a stable complex with
Ca2+ and/or Mg2+ ions. These earth alkali complexes should be considerable
more stable against dissociation than K-HDO. The physicochemical propetiies
of these earth alkali complexes are therefore more comparable to Cu-HDO.

I
Unde1iaking ofintended
data submission
[0 ]
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Mechanistic studies
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date

16.12.2005

Evaluation of applicant's
justification

These explanations were submitted by the applicant for futther supporting the read across
oft11e toxicological data.from Cu-HDO to K-HDO.
These explanations were 1:ransfetTed to the read across argrnnentation of the applicant for
each endpoint iliat is read across in docrnnent IllA and discussed at iliat place.

Conclusion

See doclU11entillA6.5, 6.7. and 6.8.

Remarks

COMMENTS FROM OTHER MEMBER STATE (SPECIE'Y)

Date
Evaluation of applicant's
justification
Conclusion
Rema1·ks
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Specific treatment in case of an accident or poisoning: fire aid
measures, antidotes and medical treatment, if known

Official
use only

Remove contaminated clothing
If difficulties occur after inhalation: fresh
air, summon physician
On skin contact:
Wash thoroughly with soap and water
On contact with eyes: Wash for at least 15 minutes under
x
running water with eyelids held open,
consult an eye specialist
On ingestion:
Rinse mouth iilllllediately and drink x
plenty of water, summon medical aid.
No specific antidote known.
General advice:
If inhaled:

Undertaking of intended
data submission
[0]
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Specific treatment in case of an accident or poisoning: fire aid
measures, antidotes and medical treatment, if known
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date

27.07.2005

Evaluation of applicant's On contact with eyes it is impo1tant to immediately remove contact
lenses and wash with ve1y low water pressure to avoid mechanical
proposal
injuries and if available an eye washing bottle is prefen-ed.
On ingestion rinsing immediately with water and drink not plenty but
some water is recommended. Drinking plenty of water might induce
vomiting which is not recommended, since it could cause inhalation of the
substance.

Conclusion

On contact with eyes:

In case contact lenses are in the eye. remove
them immediately;
wash for 10 to 15 minutes under rnnning (no
2ressure) and warm water with eyelids held open
or Qreferably if available with an eye washing
b ottle;
consult an eye specialist.

On ingestion:

Remarks

Rinse mouth immediately with water and drink
some water, summon medical aid.

COMMENTS FROM OTHER MEMBER STATE (SPECIFY)

Date
Evaluation of applicant's
proposal
Conclusion
Remarks
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Official
use only

Detailed prognosis:

Initation of the eyes may occur

x

Undertaking of intended
[0]
data submission

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

27.07.2005

Evaluation of applicant's acute exposure
prognosis
Severe damage of eyes (R41) and initation to skin (R38) may occur.
Severe neurological effects including death between about 190 and 230
mg/kgbwof 30% K-HDO (R22).
long tenn exposure
Severe neurological effects illcluding death between about 80 and 160
mg/kg bw /day and effects on liver may occur (see docmnent IIA, hazard
assessment).
Conclusion

See above

Remarks
C0~1ENTS

Date
Evaluation of applicant's
justification
Conclusion
Remarks

FROM OTHER MEMBER STATE (SPECIFY)
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Official
use only

Justification for non-submission of data
'

Other existing data

[0 ]

Technically not feasible [0 ]

Limited exposure

[0 ]

Other justification [0 ]

Detailed justification:

Scientifically unjustified [0 ]

Not relevant due to the application. A direct contact with food
and feeding stuff is excluded

Undertaking of intended
data submission
[0 ]

Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date

15.12.2005

Evaluation of applicant's
justification

Agree with applicant.

Conclusion

Agree with applicant.

Rema1·ks

Statement will be part of restriction for inclusion into Annex I of 98/8/EC.

