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in vitro
in vivo 2-
13.1 mg 2-
ma3
2-
2-
2
2- CAS 111-76-2 CeH1402
2- -1- 2-n
0.10 ppm (0.48 mg/m3) Amoore Hautala 1983 2-
2-
171 20 0.1 kPa log / 0.83 2-
1 ppm = 4.83 mg/ms (25 101.3 kPa)
International
Chemical Safety Card 2-
CH3;CH,CH,CH,-O-CH,CH,0H
3
2- FID
ECD (MS) GC
48 L 0.031 ppm (0.15 mg/ms3) (OSHA 1990) 2~10 L
0.01~0.02 mg (NIOSH 1994) GC-MS 5~7 29/

(Kennedy 1990)



FID ECD

MS

GC

(HPLC)

(Smallwood 1984 1988 Groeseneken 1986 1989 Johanson
1986 1988 Rettenmeier 1993 Sakai 1993 1994 Corley 1994) 2-
0.03~0.1 mg/L 2-
2- 16~18 ng/g GC-MS
(Bormett 1995) National Institute
for Occupational Safety and Health 2-
(NIOSH 1990)
4
2- 2-
(Rowe Wolf 1982)
2-
(Leaf 1985 Sax Lewis 1987) 2-
2-
2-butoxyethanol acetate n-
(Leaf 1985 ATSDR 1996) 1994 176,900
2- (USITC 1996)
2- 70,000~90,000 (ECETOC 1994
CEFIC 1995)
2-
(ATSDR 1996 US NLM 1997) 2-
2-
2-
2-
2-
2-
(ATSDR 1996)
2-
1992~1994 14 31



(Canadian Chemical Producers’ Association 1996)

5.
2- 2-
(ATSDR 1996)
2-
17 (US NLM
1997)
2-
2- 1-4
(Howard 1991) 2-
(ATSDR 1996) 5
5% 73% 10
57%~74%
20 88% (US NLM 1997)
2-
6
6.1
2-
2-
0.1~1.59ug/m3  1.26~14.85g/m3 (Ciccioli
1993 1996) Drums 7
1 2 23 ug/L (ATSDR 1996)
2-
100 pg/L 2-
(ATSDR 1996) Hayashida
2-
1,310 5,680 pg/L (Yasuhara 1981)
6.2
6 2-
2- 2-
1 14
1 0.214 ppbv (1 pg/ms) 14
1 2- 8 ug /ms



(ATSDR  1996)

2-
1977 2-
2.8% 2-
1%~30% (v/Vv) (ATSDR 1996)
2- 2-
National Occupational Exposure Survey NIOSH 1983
1981~1983 2-
170
2-
7 ppm (33.8 mg/mg) NIOSH 1990 ATSDR 1996
2- 1.1~-5.4 ppm
(5.3~26.1 mg/ms) 3.5 ppm (16.9 mg/ms)

6.8 ppm (32.8 mg/m3) 2.6 ppm (12.6
mg/msa) 1.8 ppm (8.7 mg/ma) (NIOSH
1990 ATSDR 1996) 2-

1.5~17.7 mg/ms 3.4~93.6 mg/ms3
0.2~1774 mg/ms (Veulemans 1987)
0.1 8.1 ppm (<0.5~39.1 mg/m3)
(Angerer 1990 Sohnlein 1993) 2-
0.1 7.33 ppm (<0.5~35.4 mg/m3)
(Vincent 1993)
7
2-
2- (Jonsson Steen 1978) 2-
2-
2- (Ghanayem
1987b Medinsky 1990) 2-
O- 2-
/ (Medinsky 1990) Medinsky
(1990) 2- 2-
2-
2-
2-
2-
N-butoxyacetylglutamine (Rettenmeier 1993)
2- 2-



1 2-
2-
2-
64% 2- 2-
(Johanson 1994)
2- 2 20 ppm (96.6 mg/ms3) 2-
1~2 7.4 pmol/L 2~4
2- 40
0.03% 2- 2
17% 55% (Johanson 1986)
2- 2- 3
3.1 2
8.7~313 2mol 2.5~39% (Johanson  1988)
2- (PBPK)
Johanson 1986 Johanson Boman, 1991)
(Shyr 1993) Shyr
(1993) 2- 2-
2-
(Corley 1994) Corley (1994) PBPK 2-
2-
2- (Johanson 1986)
2- 2-
2 2- 2-
8 2-
Johanson  (1986)
Corley (1994) 2-
saturable elimination
70-kg
Corley (1994) 2-
2-
2-
Johanson Boman (1991) 2-
2- 75%
Corley (1994) Johanson  Boman (1991)



Corley (1994, 1997) Johanson  Boman

(1991)
Johanson  Boman (1991) 75%
21%
2-
(Corley 1997)
8. in vitro
8.1
2-
LCxs LDso 2- LCs
486 ppm (2,347 mg/mg) ( 4 ) 450 ppm (2,174 mg/mg) ( 4 )
700 ppm (3,381 mg/ms) 7 >650 ppm (3,140 mg/mg) 1
LDs 2,500 mg/kg 1,400 mg/kg
1,200 mg/kg 320 mg/kg
LDso 404~502 mg/kg 2,000 mg/kg
LCs LDso
(Werner , 1943a Carpenter
1956 Dodd 1983 Gingell 1997) 2- 62 ppm (299
mg/m3) 4 (Carpenter
1956)
Ghanayem (1987a) 2-
2- 0 125 500 mg/kg 4~5
9~13 F344 2~48
2- 500 mg/kg
( p<0.05)
48
2- 125 mg/kg
(p<
0.05) 125 mg/kg
8 (p<0.05)
2-
24
48
Ghanayem
(1987a) 2-



Ghanayem (1990) 2-

Ghanayem (1992) 2-
125 250 mg/kg
2-
2- in vitro
incubation
Ghanayem (1992)
2- 2-
2-
2-
2-
(Carpenter 1956) 2- 0.48~0.64 ml/kg 24
(Carpenter 1956)
2- 200 260 320 375 500 mg/kg
6
(Bartnik 1987) 260 320 375 mg/kg 2-
(n=3)
8.2
2- 2
(von Oettingen Jirouche 1931) 30%
70% 2- (Kennah
1989) 4 2-
(Tyler 1984) 2-
(Zissu 1995)
2- (Unilever 1989 ECETOC

10



1994 Zissu 1995)

8.3

30~35 2-
(54~320 ppm; 261~1,546 mg/mga) (200~385 ppm; 966~1,860 mg/ma) (210
ppm; 1,014 mg/m3) (Werner 1943b Carpenter ,1956)

Dodd (1983) Fischer 344 2- 0 20 86 245
ppm (0 97 415 1,183 mg/ms3) 1 6 9 5
2 4 245 ppm
(1,183 mg/ma) (p < 0.001) (p <0.001)
(p<0.01) p <0.001
14

[p <0.01] [p<0.001]
[ p<0.001] 2- 86 ppm (415 mg/mg3)

NOAEL 20 ppm (97 mg/ma)

Tyl (1984) Fischer

344 36 24 2-
0 25 50 100 200 ppm O 121 242 483 966 mg/m3
6 / 6~15 6~18

200 ppm (966 mg/m3) (p < 0.001) 100 ppm (483
mg/ma) (p<0.001) 2- 100 200 ppm 483
966 mg/m3
2-
100 ppm (483 mg/m3) (p < 0.01) 200 ppm (966 mg/m3) (p < 0.001)
2-
100 ppm (483 mg/m3) (p<0.01) 200 ppm (966 mg/m3)
2-
NOAEL 2- 50 ppm
(242 mg/ma)

F344 4 2- 500 1,000 mg/kg /

(Grant 1985)

(p<
0.001)

11



F344 2- 125 mg/kg / 01 2 3 6 12

(Ghanayem 1987a) 2- 2
3 3
12
2- Ghanayem
(1992) 2- F344
2- 0 125 250 mg /kg
2- 3 125 mg/kg /
7
2-
2- in vitro 2-
2-
2- 500 1,000 mg/kg / 5 5

(Nagano 1979)
2- 222 443 885 mg/kg / 5 6
(Krasavage 1986)

F344/N B6C3F; 2- 2
2- 70~300
mg/kg / 90~1,400 mg/kg / (NTP 1993)
2-
(p < 0.05) 2- 400 650 mg/kg /
8.4
8.4.1
90 2-
100~400 ppm; 483-1,932 mg/ms 415 ppm; 2,004 mg/ms3 100 ppm;
483 mg/ms3 (Werner 1943c Carpenter 1956) 2-
Dodd (1983) Fischer 344 16 / 2- 0
5 25 77 ppm (0 24 121 372 mg/ms) 6 / 5 / 13
6 2- 77 ppm (372 mg/ms3)
(p <0.01)
11% (p <0.001)

12



2- 77 ppm (372 mg/ms3)
2- 66
NOAEL

F344/N B6C3F, 10
0 750 1,500 3,000 4,500

(NTP 1993)

3,000~6,000 mg/L

[
6,000 mg/L 13
70~500 mg/kg

5%

25 ppm (121 mg/m3)

2-

/ 100~1,300 mg/kg /

750~6,000 mg/L

4,500 6,000 mg/L 4,500 6,000 mg/L
750~6,000 mg/L
NOAEL
3,000~6,000 mg/L
8.4.2
2- 1
11995 7 2
CICAD
8.5
2- in vitro in vivo
Elliott Ashby 1997
2- TA1535 TA1537 TA97
TA98 TA100 TA102 (Zeiger 1992 Hoflack 1995
Gollapudi 1996) TA98a
Hoflack 1995
Gollapudi 1996
2-
- (HPRT)
McGregor 1984 Chiewchanwit Au 1995
(V79) HPRT Elias
1996 DNA in vitro
Elliott Ashby 1997 2-
(V79)

13



(V79)

in vitro
(V79)
in vitro Elliott Ashby 1997
in vivo 2-
3
Elias 1996 Elliott Ashby 1997 DNA
32p Keith 1996
DNA v-Ha- ras FVB/N
Keith 1996 2-
in vitro
in vivo 2-
2- 2 2- 2-
2-
in vivo in vitro
Hoflack 1995 Elias 1996; Elliott Ashby 1997 2-
in vitro HPRT
in vivo
8.6
2-
Alpk/Ap Wistar 800 ppm (3,864 mg/ m3) 3 (Doe 1984)
JCL-ICR 500~2,000 mg/kg / 5 / 5 (Nagano
1979) 222~885 mg/kg / 5 | x6
(Krasavage 1986) 2- 174 434 868 mg/kg
Alpk/Ap Wistar
Foster 1987
Sprague-Dawley 7~15 2- 150 200 ppm
725 966 mg/ M3 7 / Nelson 1984
2- 250 500 ppm 1,208
2,415 mg/ m3
Tyl (1984) Fischer 344 36
24 2- 0 25 50 100 200 ppm
0 121 242 483 966 mg/ms 6 /
6~15 6~18 2-
25 ppm 50 ppm 121 242 mg/ ms3

14



ppm (966 mg/ m3) (p<0.01)
(p<0.001) (p <0.01)
2-
2- 200 ppm (966 mg/
ms3) 2
(p <0.05) 5 9 13
2- 100 ppm
(483 mg/ms) 5 (p<
0.05)
6 (p<0.05 2-
200 ppm (966 mg/m3)
2- 200 ppm (966
mg/ma) 6 (p <0.05)
2-
Tyl 1984
7~-14 2- 4,000 mg/kg
/ CD-1 Schuler 1984
Heindel (1990) 2-
Heindel 1989 Swiss CD-1 20 /
7 98 2- 0 05
1.0 2.0% 0 0.7 13 2.1g/kg / 1.0% 2.0% 2-
(p <0.05)
2-
Heindel 1990
Sprague-Dawley 7~14 1 4 2-
(106 mg)
Hardin 1984
8.7
2- 2
Sprague-Dawley 2-
0 2,000 6,000 mg/L 0 1,600 4,800 mg/L
21 2
-2
2-

15

2- 200



(p <0.05) Exon 1991 Fischer
2- 0 50 100 200 400 mg/kg / 2
- 2-
200 mg/kg / 3
(p <0.05)
Smialowicz 1992
2-
2-
Carpenter
1956 Dodd 1983 Hardin 1984 Krasavage 1986
8.8 invitro
Bartnik  (1987) 2- 2-
4 Wistar in vitro
2- 175 200 225 250 mmol/L
2- 200 225 250 mmol/L
2- 3.75~7.5 mmol/L
2- 2-
Bartnik 1987
Ghanayem (1989) F344 2-
2- 2- 5 10
mmol/L 20 mmol/L (p<0.05)
2- 0.5 1 mmol/L
2- 2
mmol/L incubation
2 4
2- 05 1 2 4
8 mmol/L Ghanayem 1989 2- 4 mmol/L
2-
8 mmol/L (p<0.05)
(p<0.05)
Ghanayem Sullivan (1993)
2- @a 2 mmol/L) 2-
Ghanayem Sullivan
1993 2-

16



Udden

Patton 1994

Udden 1994

2-

Udden 1994 1996 Udden

2~3 1
ATSDR 1996
113 ppm (546

195 ppm (942 mg/mg)

100 ppm (483 mg/m3) 8

195 ppm (942 mg/ms)

Rambourg-Schepens

1996 2-
2- 0.2 2 mmol/L
Udden Patton 1994
2 mmol/L
4
Patton 1994 in vitro
2-

9.

2_
1 2
mg/m3) 4
2 1 2-
4 2 30
2 2 2-
2_
in vitro

1989

2_

5-300 mL
2
Greenspan
10
10.1
72

10.2

17

Carpenter 1956

1988 Gijsenbergh
Bauer 1992

Gualtieri 1995 2-

25~60 g
2



1
(mg/L)
(Pseudomonas putida) 16-h LOEC (growth) 700 Bringmann & Kuhn, 1980a
16-h ICso >1000 Union Carbide, 1989
(Entosiphon sulcatum) 72-h LOEC (growth) [ 91 Bringmann & Kuhn, 1980a
(Chilomonas paramecium) | 48-h ECs (growth) 911 Bringmann & Kuhn, 1980b
(Uronema parduczi) 48-h ECs (growth) 463 Bringmann & Kuhn, 1980b
(Microcystis aeruginosa) 8-day LOEC (growth) | 35 Bringmann & Kuhn, 1980a
(Scenedesmus quadricaudata) 7-day LOEC (growth) | 900 Bringmann & Kuhn, 1980a
(Selenastrum capricornutum) 7-day NOEC 125 Dow, 1988
7-day ECso >1000
(Daphnia magna) 24-h LCso 1720 Bringmann & Kuhn, 1977
24-h LCs 1698-1940 Bringmann & Kuhn, 1982
24-h LCs 5000 CMA, 1994
48-h LCs 835 Dow, 1979
(Poecilia reticulata) 7-day LCso 982 Koenemann, 1981
Golden ide (Leuciscus idus melanotug | 48-h LCso 165-186 Junke & Ludemann, 1978
48-h LCs 1880 CMA, 1994
96-h LCsp 1490 Dawson et al., 1977
(Lepomis macrochirus)
(Carassius auratus) 24-h LCso 1700 Bridie, 1979
24-h LCsp 1650 Verschueren, 1983
96-h LCso 2137 Dow, 1979
(Pimephales promelas)
72-h LCsp >500 Dill, 1995
(Notropus atherinoides)
(Oncorhynchus mykiss) 96-h LCs >1000 Environment Canada, 1997
/
(Crassostrea virginica) 96-h LCso 89 US EPA, 1984
96-h LCso 130 OECD, 1997
(Penaeus setiferus)
(Palaemonetes pugio) 96-h LCso 5.4 Environment Canada, 1997
(Crangon crangon) | 48-h LCso 600-1000 Verschueren, 1983
96-h LCso 550-950
(Artemia salina) 24-h LCsp 1000 Price et al., 1974
96-h LCso 1250 Dawson et al., 1977
(Menidia beryllina)
96-h LCso 116 OECD, 1997
(Cyprinodon variegatus)
aNOEC = ; LOEC =
11
11.1
11.11

18




2- 2-

2-
2-
Corley (1994 1997)
Johanson Boman (1991) 21~75%
2-
2-
2- 2-
2- 2-
9 NOAEL =20 ppm [97 mg/m3] LOAEL= 86 ppm
[415 mg/m3] Dodd 1983 6~15
NOAEL = 50 ppm [242 mg/m3]; LOAEL = 100 ppm [483 mg/m3]
Tyl 1984 in vitro
2- 2-
2- 2.
Bartnik 1987 Ghanayem 1989 Ghanayem
Sullivan 1993 Udden 1994 Udden Patton 1994
2- 1 2.
Nagano 1979 Doe 1984 Hardin 1984 Nelson 1984
Tyl 1984 Foster 1987 Heindel 1990 2-
(NTP 1993)
2- in vitro
in
Vivo 2-
2- Exon

1991 Smialowicz 1992

11.1.2 2

19



2-
Carpenter 1956 Bartnik 1987

6~15 2-
Tyl 1984 Dodd
1983 NOAEL LOAEL
50 ppm (242 mg/m3) 100 ppm (483 mg/ms) Tyl 1984
NOAEL LOAEL 25 ppm (121 mg/m3) 77 ppm (372 mg/mg)
Dodd 1983
(TC)

TC = [(242 mg/m3)/10] ? [6/24] ? [(0.16 m3/ /0.215kQg)/(22 m3/ /64 kQg)]
= 13.1 mg/ms

* 242 mg/ms (50 ppm)
Tyl 1984 NOAEL

in vitro

* 6/24 6 /

* [(0.16 m3/ /0.215 kg)/(22 m3/ /64 kg)] 0.16
ma/ 0.215 kg 22 m3/ 64 kg Corley
1994 1997 PBPK TC
TC 2- 100%
TC
11.1.3
2-
1 2-
8 pg /ms3 TC 1,600 2-

20



11.2

11.2.1

(local)
(PECiIocal) PNEC

(PEClocal) OECD 1997
1993 Staples 1998

36
26 10
2- (fugacity
modelling)
(84~96%) 2-

(local) point
source
PNEC

P Eclocal (water) = Cefﬂuent/[(l + Kp(susp) ? C(susp)) ? D]
=50.4 2g/L

* Ceffluent Cetfluent = W ? (100 ? P)/(100 ? Q)
(9/L)

W = 1400 kg/ (OECD 1997)
P= % SIMPLETREAT 91%

Q= 250000 m¥ (OECD 1997)
* K p(susp) K p(susp) = Foc(susp)? Koc
Foc(susp) = (001)
Koe =0.411 ? Ky

Kow = / (6.76)

21



* Cisusp) =0.00015 kg/L
*D =10
P=0
560 pg/L PEC
(local)
Staples 1998
814 36
(local) 10 7
90%
26
18,000~974,000 kg 0.0002~721.7 mg/L
10 1,870~35,000 kg
0.00001~4.66 mg/L 2
Hayashida
5.7 mg/L Yasuhara 1981 2
(local) / Staples
(1998) 2-
1 mg/L 50% 2-
0.03 e/ 250 L/
18,000 kg 1,800 kg
2 / (PEC/PNEC)
(mg/L) PEC/PNEC a
b 0.05 0.3
0.56 3.4
c 21.7 131.5
4.66 28.2
d 5.7 34.5
a PNEC 165 ?g/L

22



PNEC

PNEC = (165 mg/L)/1,000

= 165 2g/L
* 165 mg/L
golden ide [ Leuciscus idus melanotus] 48 LCsq
* 1,000
100 LCx

PNEC 1.65 mg/L

(Palaemonetes pugio) LCs (96 LCso =5.4 mg/L)
PNEC
1,000 LCso
96
L Cso 96 LCso 5.4 mg/L 3
(Crassostrea virginica) 96 LCso
89 g/L 540
PNEC
5.7 mg/L LCs 5.4 mg/L
100 mg/L 800 mg/L
38 4 2 mg/L
1mg/L 1
LCso
100 PEC/PNEC <1
2-
1000 mg/L 1Cs Union Carbide 1989

23
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Figure 1: Plot of estimated and measured concentrations
in surface waters and reported acute toxicity values for
2-butoxyethanol

1 2-
11.2.2
2-

2- (
)PECIocal(air) 537 pg/ma3 OECD 1997
6 2- 1
12.

WHO (IARC) /

(JECFA) FAO/WHO (JMPR) 2-

(SIDS)

1 (OECD) (HPV)

(OECD 1997)
International Chemical Safety Card

13.
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International Chemical Safety Card (ICSC 0059)

13.1

13.2

2~3

13.3

13.4

14,
International

Register of Potentially Toxic Chemicals IRPTC
UNEP Chemicals IRPTC

2-Butoxyethanol
http://www.nihs.go.jp/| CSC/icsg - ¢/icss0059¢.html
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NIOSH (1990)

(Criteria for a recommended standard. Occupational exposure to
ethylene glycol monobutyl ether and ethylene glycol monobutyl ether acetate; NIOSH
Publication No. 90-118)

Publications Office
National Institute for Occupational Safety and Health
4676 Columbia Parkway
Cincinnati, OH 45226
USA
(513) 533-8471

Joann Wess

Dr F. Mirer, United Auto Workers; Mr M. Gillen, Workers'
Institute for Safety and Health; Mr F. Burkhardt, International Brotherhood of Builders
and Allied Trades; Dr J. McCuen, ARCO Chemical Company; Mr W. Lypka, Graphic
Communications International Union; Dr H. Veulemans, Laboratorium voor
arbeidshygienne en-toxicologie; Dr E.M. Johnson, Jefferson Medical College; Dr J.V.
Rodricks, Dr J.S. Ferguson, Dr R.M. Putzrath, Mr M. Fitzgerald, Chemical
Manufacturers Association; Dr L. Welch, George Washington University; Dr P. Sharma,
Utah State University; Dr R. Elves, Department of the Air Force; Dr F. Welsch,

Chemical Industry Institute of Toxicology

ATSDR(1996)

2- 2-butoxyethanol acetate n-
ATSDR

Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road NE, E-29

Atlanta, GA 30333
USA

ATSDR ATSDR

Dr W. Decker, Private Consultant, El Paso, TX; Dr A. Gregory, Private Consultant,
Sterling, VA; and Dr R. Rubin, Johns Hopkins School of Public Health, Baltimore, MD.

APPENDIX 2 - CICAD PEER REVIEW

The draft CICAD on 2-butoxyethanol was sent for review to
institutions and organizations identified by IPCS after contact with
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IPCS national Contact Points and Participating Institutions, as well
as to identified experts. Comments were received from:

BASF, Ludwigshafen, Germany
Chemical Manufacturers Association, Arlington, USA
Department of Health, London, United Kingdom
Environment Canada, Ottawa, Canada
Health and Safety Executive, Liverpool, United Kingdom
Health Canada, Ottawa, Canada
Ministry of Health and Welfare, Government of Japan, Tokyo, Japan
National Chemicals Inspectorate (KEMI), Solna, Sweden
National Institute of Occupational Health, Budapest, Hungary

National Institute of Public Health and Environmental Protection,
Bilthoven, The Netherlands

National Occupational Health & Safety Commission, Sydney,
Australia

Oxygenated Solvents Producers Association, Brussels, Belgium

United States Department of Health and Human Services (National
Institute of Environmental Health Sciences, Research Triangle
Park)

United States Environmental Protection Agency (National Center
for Environmental Assessment, Washington, DC)

APPENDIX 3 -- CICAD FINAL REVIEW BOARD
Berlin, Germany, 26-28 November 1997
Members

Dr H. Ahlers, Education and Information Division, National Institute
for Occupational Safety and Health, Cincinnati, OH, USA

Mr R. Cary, Health Directorate, Health and Safety Executive, Bootle,
United Kingdom

Dr S. Dobson, Institute of Terrestrial Ecology, Huntingdon, United
Kingdom
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Dr R.F. Hertel, Federal Institute for Health Protection of Consumers &
Veterinary Medicine, Berlin, Germany (Chairperson)

Mr J.R. Hickman, Health Protection Branch, Health Canada, Ottawa,
Ontario, Canada

Dr 1. Mangelsdorf, Documentation and Assessment of Chemicals,
Fraunhofer Institute for Toxicology and Aerosol Research, Hanover,
Germany

Ms M.E. Meek, Environmental Health Directorate, Health Canada, Ottawa,
Ontario, Canada (Rapporteur)

Dr K. Paksy, Department of Reproductive Toxicology, National Institute
of Occupational Health, Budapest, Hungary

Mr V. Quarg, Ministry for the Environment, Nature Conservation &
Nuclear Safety, Bonn, Germany

Mr D. Renshaw, Department of Health, London, United Kingdom

Dr J. Sekizawa, Division of Chemo-Bio Informatics, National Institute
of Health Sciences, Tokyo, Japan

Prof. S. Soliman, Department of Pesticide Chemistry, Alexandria
University, Alexandria, Egypt (Vice-Chairperson)

Dr M. Wallen, National Chemicals Inspectorate (KEMI), Solna, Sweden

Ms D. Willcocks, Chemical Assessment Division, Worksafe Australia,
Camperdown, Australia

Dr M. Williams-Johnson, Division of Toxicology, Agency for Toxic
Substances and Disease Registry, Atlanta, GA, USA

Dr K. Ziegler-Skylakakis, Senatskommission der Deutschen
Forschungsgemeinschaft zuer Pruefung gesundheitsschaedlicher
Arbeitsstoffe, GSF -Institut fuer Toxikologie, Neuherberg,
Oberschleissheim, Germany

Observers

Mrs B. Dinham,1 The Pesticide Trust, London, United Kingdom

Dr R. Ebert, KSU Ps-Toxicology, Huels AG, Marl, Germany (representing
ECETOC, the European Centre for Ecotoxicology and Toxicology of

Chemicals)

Mr R. Green,! International Federation of Chemical, Energy, Mine and
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General Workers' Unions, Brussels, Belgium

Dr B. Hansen,1 European Chemicals Bureau, European Commission, Ispra,
Italy

Dr J. Heuer, Federal Institute for Health Protection of Consumers &
Veterinary Medicine, Berlin, Germany

Mr T. Jacob,1 DuPont, Washington, DC, USA

Ms L. Onyon, Environment Directorate, Organisation for Economic Co-
operation and Development, Paris, France

Dr H.J. Weideli, Ciba Speciality Chemicals Inc., Basel, Switzerland
(representing CEFIC, the European Chemical Industry Council)
Secretariat

Dr M. Baril, International Programme on Chemical Safety, World Health
Organization, Geneva, Switzerland

Dr R.G. Liteplo, Health Canada, Ottawa, Ontario, Canada

Ms L. Regis, International Programme on Chemical Safety, World Health
Organization, Geneva, Switzerland

Mr A. Strawson, Health and Safety Executive, London, United Kingdom

Dr P. Toft, Associate Director, International Programme on Chemical
Safety, World Health Organization, Geneva, Switzerland

29



