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HERA - Targeted Risk Assessment of FWA-1
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HERA - Targeted Risk Assessment of FWA-1

FWA-1 Disodium 4,4’-bis[(4-anilino-6-morpholino-1,3,5-triazin-2-yl) amino]stilbene-

2,2'-disulphonate CAS 16090-02-1
90

10 FWA-1
1.1
FWA-1
FWA-1(DAS-1)

Greifensee
12 50 25
FWA-1
PEC
18
PNECs

HERA

0.05 0.15
FWA

(ETH)

25

HERA

0.03 2y g/L

RCR
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HERA - Targeted Risk Assessment of FWA-1

1.2
FWA-1
FWA-1
FWA-1
SED=0.23 mg/kg /
FWA-1
FWA-1
FWA-1 in-vitro in-vivo
FWA-1
FWA-1
NOAEL 524 mg/kg
NOAEL FWA-1
2278
FWA-1
1.3
FWA-1
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HERA - Targeted Risk Assessment of FWA-1
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HERA - Targeted Risk Assessment of FWA-1

3.1

FAW-1 DISODIUM 4,4'-BIS[(4-ANILINO-6-MORPHOLINO-1,3,5-TRIAZIN
-2-YL)AMINO]STILBENE-2,2’-DISULPHONATE CAS 16090-02-1

D
-

N
VN
>=N
Wa
Y
SO.H

3

HO,S

N N
<y
N

C )

0
>95% 3
Di-aninilino-morpholino-triazine
Anilino-di-morpholino-triazine Di-anilino-hydroxy-triazine
FWA-1 DASI

6/69



HERA - Targeted Risk Assessment of FWA-1

la
(Klimisch*)
FWA-1
DISODIUM 4,4'-BIS[(4- 1
ANILINO-6-MORPHOLIN
0-1,3,5-TRIAZIN-2-YL)
AMINO]STILBENE-2,2-D
ISULPHONATE
CAS 16090-02-1 1
EINECS 240-245-2 1
C40 H40-N12-08-S2.2Na 1
925 1
EEC 84/449/A 1540 kg/m?3 2 1b
OECD102 >300 3 1b
n/a
OECD104 <7E-16 Pa (25 ) 4 1b
OECD107 -1.58 pH6.6, 25 5 1b
[log10]
[mg/l] OECD105 1800 20 pH7 6 1c
3200 20 pHS8
OECD116 <0.1 mg/100g 37 7 1b
pH 7-9(1g/L;20 )
pKa OECD112 -2.5>pKa>-3.0 8 1b
OECD111 T2 =>1 25 pH4-9 9 1b
*  Klimisch4s et al, “ " 1997
3.1.1
FWA-1 CI 339 Cl 220 5.2.1.11
52.1.12
3.1.1.1 C.L 339
FWA-1 C.L 339 C.1.B.339 4,4'-BIS[(4-

ANILINO-6-MORPHOLINO-1,3,5-TRIAZIN-2-YL)AMINO]STILBENE-2,2'-DI-SUL-

PHONICACID CAS

32466-46-9
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HERA - Targeted Risk Assessment of FWA-1

1:. !
r-.l
HO, S M N
M
- — . —4{ N x
"_ .\...:‘ W 'l\_.
o N—{ ‘-'_
N—, N SO.H
M
N-—,
S
1 CIB339
C.I. 339
FWA-1
CAS 4,4-BIS[(4-ANILINO-6-MORPHOLINO-1,3,5-TRIAZIN-2-YL)AMINO]
STILBENE-2,2-DISULPHONIC ACID
CAS 32466-46-9
C40-H40-N12-08-52
3.11.2 C.L 220
FWA-1 C.I. 220 C.1.B.220

2,2-(1,2-ETHENEDIYL)BIS[5[[4-[BIS(2-HYDROXYETHYL)AMINO]-6-[(4-(SULPHOP

HENYL)AMINO)-1,3,5-TRIAZIN-2-YL]JAMINO] BENZENESULPHONIC ACID,

TETRASODIUM SALT CAS 16470-24-9
{:\DH
HO
)
%,
Natl,5 H'llfil_h-‘l"::n—NH
5 -

Na0,S : F=N )
S o S i
H N={ S0, Na

HN—(, N 50,Na
N,
N
{ —\—L"H
\) )
HO
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HERA - Targeted Risk Assessment of FWA-1

1c CIB220
C.l. 220
FWA-1

CAS 2,2'-(1,2-ETHENEDIYL)BIS[5[[4-[BIS(2-HYDROXYETHYL)

AMINO]-6-[(4-(SULPHOPHENYL)AMINO)-1,3,5-TRIAZIN-2-YL]

AMINO] BENZENESULPHONIC ACID, TETRASODIUM SALT
CAS 16470-24-9
EINECS 240-521-2

C40-H40-N12-Na4-016-S4
1165.05 g/mol
25 285 g/L
Pow <-6
>1 pH4-9
3.2 10
FWA-1 4 4'-dinitrostilbene-2,2'-disulfonic acid
[128-42-7]
4-nitrotoluene-2-sulfonic acid
Bechamps 4.4'-diaminostilbene-2,2’-disulfonic acid [81-11-8](DAS)
DAS
60-70 <1%

3.3

FWA-1 4,4-BIS-[(TRIAZIN-2-YL)AMINO]STILBENE-2,2-DISULPHONATE

FWA FAW-1
FWA-1
90 0.05 0.15
Distyrylbiphenylsulfonate (DSBP)
FWAs
FWA-1 DSBP FWAs
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HERA - Targeted Risk Assessment of FWA-1

FWA-1
11,12
13
FWA FWA
FWA
100
FWAs
72
FWA-1 Poiger33, p.63 FWA
FWA-1
FWA-1 Ciba Specialty Chemicals Inc.
FWA-1 HERA
>1000 t/a FWA-1 HPV
CEFIC 2001
2100
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HERA - Targeted Risk Assessment of FWA-1

4.
4.1
411
4111
FWAs OECD 301A-E DOC
FWA-1 33 OECD 302B 3
21 DOC 98.8
FWA-1 OECD 303A" Coupled unit
92 15 86
Glatt3s 85
FWA-1 FWA3
FWA-1 85-90
35 85
4112
FWA-1 FWA-1 FWA
FWA-1
2 (E)-FWA-1
E- Z-
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HERA - Targeted Risk Assessment of FWA-1

1 FWA-1

MH S0, H

Fhotodegradation /
Biodegradation

R,NH__N__ HNR,

2 "t
HNR,
80 20 E-
2 Z-
Kramer16
Greifensee32 4.6+ 0.5

Exposure Assessment Modeling (US EPALS8)

110 1988 2
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HERA - Targeted Risk Assessment of FWA-1

2 50° 17

50° 28 70
[t1/2]
Greifensee t1/2 21
Lucerne t/2 7
Zurich t/2 7

FWA-1 FWA-1
FWA-1 5
BOD5 28 OECD 302B
2 FWA-1
OECD 302B BODs

FWA-1 0 90% DOCs33 0 mgO2/L
Sunlit 1 2.5 - 0 mgO2/L19
Sunlit 2 6 80 mgO2/L.20
Sunlit 3 6 - 0 mgO2/L21
Sunlit 5 6 28% DOC22
Sunlit 6 6 47% DOC23

FWA-1 DOC

13/69




HERA - Targeted Risk Assessment of FWA-1

Zahn-Wellens DOC 90 28 47
1
4.1.2
3 “ Greifensee”
4121
FWA 24
1993 1993 8 10
5 STPs TEGEWA
5
STP
STP
3 FWA-1
STP STP

Isar 115 ng/L 162 ng/L (s=111, n=7) 22 — 230 ng/L

(s=27, n=7)
Wupper 121 ng/L 323 ng/L (s=231, n=7) 20 - 337 ng/L

(s=72, n=7)
Leine 126 ng/L A 141 ng/L (s=70.1, n=7) 29 — 244 ng/L

(s=58, n=7) B 204 ng/L (s=34.7, n=7)
Chemnitz | 544 ng/L A 618 ng/L (s=414, n=7) 140 — 2097 ng/L

(s=413, n=7) B 1083 ng/L (s=767, n=7)
Teltow- 556 ng/L A 503 ng/L (s=292, n=7) 123 — 726 ng/L
Kanal (s=431, n=7) B 403 ng/L (s=340, n=7)
S
n
FWA STP Chemnitz

FWA-1
20 2097 ng/L Chemniz 20 1200 ng/L
PECiocal
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HERA - Targeted Risk Assessment of FWA-1

4122
1993/95-96
(ETH )
25 NADUF
11
11 2 13
1995 1 1996 1
4 FWA-1
90 [ng/L] [ng/L] [ng/L] s n
Rhine 1A 34.5 20.1 6 - 40.6 + 115 13
Saane 5 86.6 70.3 48.7 - 92.2 + 13.3 13
Rhone (6A) 75.2 57.3 23.3-93.8 +21.0 13
Aare (4A) 57.2 395 19.9 - 66.6 +14.1 11
Aare (4B) 93.2 74.8 41.9-99.8 + 175 12
Aare (4C) 122.2 105.9 85.7 - 130.7 + 151 6
Rhine (1B) 75.7 60.5 425-87.4 +12.9 13
*Rhine (1C) 740.0* 548.7 278.1-986.2 | = 192.6 12
Rhone (6B) 98.6 74.2 25.7-121.1 + 245 13
Thur (2) 167.9 128.8 93.3-177 + 28.4 12
Glatt (3) 616.6 436.4 255.8-646.4 | £ 142.9 13
* FWA-1
S
n
Glatt
[Stoll251997] 25 90 617
ng/L 436 ng/L 437 ng/L
90 300 ng/L PECregional
FWA-1 Rhine 740 ng/L 90 549 ng/L
525 ng/L Glatt FWA-1

15/69




HERA - Targeted Risk Assessment of FWA-1

4.1.2.3 Greifensee 25
Greifensee
POC pH
Greifensse FWA-1
1995 4 1996 4 FWA-1
FWA-1
Greifensee Glatt

3 Greifensee FWA-1

25

13

Greifensee FWA-1
Greifensee
Sorption/ Flushing
Sedimentation 24%
27%
FWA-1
FWA-1 49
Photodegradation
49% 3 27
24
[Stoll, 199619]
41.1.2
4124 FWA
FWA-1 Greifensee 25
1970 1.2 mg FWA-1/kg 1983
0.7 mg FWA-1/kg 10 30m
170 2200 p g/kg 870 g/kg
825u g/kg 90 1597y g FWA-1/kg
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HERA - Targeted Risk Assessment of FWA-1

Greifensee
[Stoll25, 1997
4.1.25 FWA
EAWAG
Inc. 1999 2003
1m?2
1 4 7 12 20 29 45
2.5cm
4 7 12 PECsoil
90
90
mg/kg
4.1.2.6
FWA-1 2g/L Log Kow -1.9
1976 Ciba 14C FWA-1
26
FWA-1 1 3 7
1
BCF's <1
4.1.2.7
(ETH)
FWAs
FWA-1 FWAs
28
12 Greifensee

25%
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1
A8 A10 p.106 107]

Ciba Specialty Chemicals
2

FWA-1 FWA-1

PEC
PEC local = 0.45 mg/kg PEC
PEC regional = 0.4

pH

Leuciscus idus
50ppb 14C
3
5ppb 14C FWA-1

USEPA GCSOLAR
70
50



HERA - Targeted Risk Assessment of FWA-1

17
6 2133 ng/L 107 ng FWA-1/L
4.1.3 EUSES
EUSES?7 TGD?8
EUSES?7 1.0 TGD?28 7 1C-5
IC-6
p.641-648 EUSES
HERA 29 2002 4 2.6 HERA" " p.29-31
E
HERA HERA 2002 4
22 p. 29-31
80
FWA-1 60 40 *
7
4 15
STP 85
7-21
*  Poigerss 72 STP
Glatt
60
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HERA - Targeted Risk Assessment of FWA-1

41.4
5
(Klimisch*)
FWA-1 1
CAS 16090-02-1 1
[g/mol] 925 1
[ ] >300 3 1b
[ 1 n/a
25  [Pa] <7E-16 25 4 1b
[log10] | -1.58 pH 6.8, 25 1b
[mg/l] 1800 pH 7,20 1c
3200 pHS8, 20
<1E-10 25 na na
Koc 1040-2240 L kg1t 30 la
BCF <1 31 3a
2100
32
(OECD 302B) 90 33 34
83
0
15 35
85 35
0
* Klimisch et al, “ 71997
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HERA - Targeted Risk Assessment of FWA-1

4.1.5 PEC
2 HERA EUSES
PECs
FWA-1 HERA
PEC[mg/l] 0.0011 0.00122
STP  PEC [mg/l] 0.0076 0.0034b
PEC [mg/kg] 0.038 0.25-1.60¢
180 PEC [mg/kg] 0.044 0.45d
[mg/kg] 21.0 42b
a Chemnitz 90
b  Poiger Thomas ETH No.
10832 (1994 ) FWA3 p.52,53 69 STP
¢ Stoll Jean-Marc ETH No. 12355 [1997 ]
d EAWAG (Dubendorf ) Wetzikon
90 PEC Wetzikon Reckenholz
90 PEC
FWA-1 HERA
PEC [mg/l] 0.0003 0.0003¢
PEC [mg/kg] 0.014
PEC [mg/kg] 0.015 0.40d
e 90 PECregional
HERA
EUSES
2 40 FWA-1
OECD106 Koc EUSES
0.25 2.5mg FWA-1/L
1p g FWA-1/L Caz+
FWA-1 FWA-1
Caz* FWA-1
FWA-1 EUSES

HERA

20/69




HERA - Targeted Risk Assessment of FWA-1

4.2
421
(Klimisch*)
72 LC50 [mg/l] OECD 201 81 36 la
24 LC50 [mg/l] | OECD 202/ >1000 37 la
96 LC50 [mg/l] OECD 203 >337 38 la
96 LC50 [mg/l] 750-1060 39 2
72 NOEC [mg/l] OECD 201 25 36 la
21 NOEC [mg/l] | OECD 202/ 1 40 3
14 NOEC [mg/l] OECD 204 61.8 41 la
LC50 [mg/kg] OECD 207 >5000 42/43 la/lc
NOEC [mg/kg] OECD 207 1.37 la
WWTP
EC50 [mg/l] OECD 209 >100 44 la
EC10 [mg/l] OECD 209 >100 44 la
* Klimisch et al, “ 71997
422 PENC
FWA-1
pH
pH FWA-1 2u g/L
FWA-1
422.1.
Scenedesmus subspicatus 24 48 72 96 1
72 ErCso = 81 mg/L NOEC
=25 mg/L
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HERA - Targeted Risk Assessment of FWA-1

FWA-1
40 mg/L FWA-1
1Cso
FWA-1 (a) 40 mg/L 37 % > 40 mg/L
FWA-1 (b) 40 mg/L 49 % 40 mg/L
Sunlit 1 2.5 40 mg/L 0% > 40 mg/L46
Sunlit 2 6 40 mg/L 0% > 40 mg/L47
Sunlit 3 6 40 mg/L 0% > 40 mg/L48
FWA-1
FWA-1
4.1.1.2°
4222
Daphnia magna
24 ECso >1000 mg/L 100 mg/L
80
1 mg/L
1900 mg/L 3.2 10 316 1000 mg FWA-1/L
FWA-1
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HERA - Targeted Risk Assessment of FWA-1

4223
LC50 .
[mg/L]
96 > 100 Bayer AG, 1992 la
96 > 319 Ciba-Geigy, 199238 la
(Z- )
96 > 319 Ciba-Geigy, 199240 la
. . (E- )
Brachyd
rachydanio rerio 96 71 Ciba-Geigy, 1991% | 3c
(27
96 25.7 Ciba-Geigy, 198251 3a
96 > 100 Novartis, 199852 2c
( )
Leuciscus idus 48 > 100 Bayer AG, 1978 3a
Ictalurus lacustries 96 1060 Ciba-Geigy, 1971 3a
Salmo gairdnerii 96 750 Ciba-Geigy, 1971 3a
Lepomis macrochirus 96 32 Sturm et al., 1975 4b
* Klimisch et al, “ 71997
LCso 7.1mg/L Ciba-Geigy, 1991
26 27mg/L
Ca
Sturm 1975
Ciba-Geigy 1982
Z- E-
14 Brachydanio rerio
100
316 1000 mg FWA-1/L 100 316 mg/L
316 mg/L 1
1000 mg/kg 7
LOEC 316 mg/L NOEC
62.8 mg/L 100 mg/L
4224
FWA-1
14 LCso >1000 mg/kg NOEC
1.67 mg/kg
LC50 = >5000
mg/kg
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HERA - Targeted Risk Assessment of FWA-1

4225
188 [Blairs3 et al, 1999] FWA-1
Fang>4 Shiss
Q SARs
DAS
56 DAS
4226 PNEC
25mg/L  NOEC
EC TGDz2s 10 100
NOEC ECso PNEC
25.0 mg/L 100 0.25 mg/L
-- 7.9 mg/kg
> 5000 mg/kg 1000 > 5 mg/kg
100 mg/L 10 10 mg/L
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HERA - Targeted Risk Assessment of FWA-1

4.3
4.3.1 EUSES “ HERA” “ "
EUSES 1.0
HERA

RCR 0.012 0.0012

0.0044 0.0052
RCR < 0.003 <0.08

< 0.009 <0.09
RCR 0.002 0.104

0.005 0.203
RCR STP - --

0.0008 0.0003
43.2
FWA-1 HERA

FWA-1
18
HERA
PEC Caz?+
OECD106
EUSES 2.0
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HERA - Targeted Risk Assessment of FWA-1

5.
51 FWA-1
511
5.11 FWA-1
FWA-1 0.005 0.15
0.015 0.35
0.35 HERA 29.09.03
511 HERA 2003 9 29
0.02-0.15 0.25
0.005-0.06 0.21
0.08-0.22 0.22
0.04-0.1 0.12
0.075-0.35 0.35
0.015-0.07 0.10
FWA-1
51.2
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HERA - Targeted Risk Assessment of FWA-1

51.2
5131
5.13.2
5.1.3.3
5.3.15
5.1.3.7
5.1.3.6
5134
5.1.3.8
5.1.3.9
51.3
HERA ) AISE ’
AISE/HERA, 200257 ‘
' /
FWA-1 0.1 5.2.1.13
100
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HERA - Targeted Risk Assessment of FWA-1

5.13.1
0.25 FWA-1 60
AISE/HERA, 2002 0.21 FWA 1
Sder = 840 cm2;, EU TGD
2003 1 10
FWA-1
bw 60 kg
C 2.1 mg/cm3(ml)
C mg/cm?2 = C X Tder
Fa4 100 (1.0)
n 1 0.71 (= 5/7)
Sder 840 cm?2
Tder 0.01cm
FWA-1 EXpPsys
HERA 2003

EXPsys (spot treatment)
= [C’' X Sder X N X F4] / bw
= [(C X T der) X Sder X N X F4] / bw
= [(2.2 mg/cm3 x 0.01 cm) x (840 cm?2) x (0.71/day) x 1]/ (60 kg)
= 0.21 mg/kg /

5.1.3.2

FWA-1 FWA-1
0.35 FWA-1
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HERA - Targeted Risk Assessment of FWA-1

5.1.33
Sder
025 Pk FWA-1
1 C
F4= 100 FWA-1
c
c Sder  Tder =0.0lcm(EU TGD
2003)
HERA AISE/HERA, 2002
5 n=5/7 071/ 60kg
BW EU TGD 2003 1
bw 60 kg
C 10 mg/cm3
C mg/cm?2 = C X Tder
F1 0.25% (0.0025)
F2
Fs
Fa4 100 (1.0)
n 1 0.71 (= 5/7)
Sder 1980 cm?2
Tder 0.01cm
FWA-1 EXpPsys
HERA 2003

EXPsys (hand washing laundry)
= [F1 X C" X Sder X N XF2 X F3 X F4] / bw
=[F1 (C X Tder) X Sder X N X F2 X F3 X Fa] / bw
=[0.0025 x (10 mg/cm3 x 0.01 cm) x (1980 cm?2) x (0.71/day) x 1] / (60 kg)
= 5.86 x 10-3 mg/kg /
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HERA - Targeted Risk Assessment of FWA-1

5.1.34
FWA-1
FWA-1
FWA-1
bw 60 kg
C 10 mg/cm3
C mg/cm?2 = C X Tder
F1 0.25% (0.0025)
F2
Fs
Fa4 100 (1.0)
n 1 2 (= 14/7)
Sder 1980 cm?2
Tder 0.01cm
FWA-1 EXpPsys
HERA 2003

EXPsys (hand dishwashing)
= [F1 X C' X Sder X N XF2 X F3 X F4] / bw
=[0.0025 x (10 mg/cm3 x 0.01 cm) x (1980 cm?2) x (2/day) x 1] / (60 kg)
= 1.65 x 10-2 mg/kg /
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HERA - Targeted Risk Assessment of FWA-1

5.1.35
FWA-1
FWA-1
HERA 2003
bw 60 kg
(03 =(M x F'x FD)/W1
F 5 (0.05)
F1 0.25% (0.0025)
F2 1% (0.01)
Fs 100% (1)
Fa4 100 (1.0)
FD 10 mg/cm?2
M 150000 mg
n 1 1
Sder 17600 cm2
W1 1 x 106 mg (1kg)
FWA-1
HERA 2003

EXPsys (indirect skin contact clothing)

= [F1 X C' X Sder X N XF2 X F3 x Fa] / bw

=[F1 X (M x F' x FD)/W1) X Sder X N XF2 X F3 X F4] / bw

= [0.0025 x (((150000mg) x 0.05 x (10mg/cm2))/(1 x 108mg)) x (17600 cm?2) x (1/day) x

0.01 x 1x 1]/ (60 kg)
= 5.5 x 10-4 mg/kg /
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HERA - Targeted Risk Assessment of FWA-1

5.1.3.6

van de Plassche et al., 199958

FWA-1

0.27p ¢
0.25 FWA-1
0.00068p g/use 6.8 x 107 mg/use

EXPsys (inhalation of detergent dust)
= [(6.8 x 107 mg/use) x 3] / (60 kg)
= 3.4 x 10-8 mg/kg /

FWA-1
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HERA - Targeted Risk Assessment of FWA-1

5.1.3.7
FWA-1
HERA 2003
bw 10 kg
(03 = (M x F'x FD)/W1
F 5 (0.05)
F 100 (1)
F1 0.25% (0.0025)
Fo 100 1.0
FD 10 mg/cm?2
Fm 100 cm2
M 150000 mg
Mi mg =FmxC'x F”
n 1 1
W1 1 x 10 mg (1kg)
FWA-1
HERA 2003

EXPsys (mouthing and sucking)
= [F1 x Mix n x Fg] / bw

=[Fix (Fmx C' X F") x n x Fo] / bw

=[Fix Fm x (M x F x FD)/W1) x F”"x n x Fg] / bw

=[0.0025 x (100cm?2) x (((150000mg) x 0.05 x (10mg/cm?2))/(1 x 108mg)) x 1 x (1/day)
x 1]/ (10 kg)

= 1.88 x 10-3 mg/kg /
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HERA - Targeted Risk Assessment of FWA-1

5.1.3.8
FWA-1
FWA-1
FWA-1
HERA 2003
bw 60 kg
C 1 0.01
(O mg/cm?2 =CxDxR
D 1
F1 0.25% (0.0025)
Fo 100 1.0
F” 100
M mg =C’'xSxF”"
n 1 1/day
R 0.55 mg/cm?2
S 5400 cm2
FWA-1 HERA

EXPsys (oral dish deposition)
=[FixMxnxFg]/bw
=[F1x (C"xSxF")xnxFg]/bw
=[Fix ((CxDxR)xSxF")xnxFe]/bw
=[0.0025 x ((0.01 x 1 x 0.55 mg/ cm?2) x (5400 cm?2) x 1) x (1/day) x 1] / (60 kg)
= 1.24 x 10-3 mg/kg /
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HERA - Targeted Risk Assessment of FWA-1

5.1.3.9
FWA-1
4 EUSES
70kg

1 2 x 10-5mg/kg /

5.1.3.10
FWA-1
2
0.005 0.35 5000mg/kg
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HERA - Targeted Risk Assessment of FWA-1

5.2
521
FWA-1
Klimisch et al., 1997
FWA-1 GLP
GLP
GLP OECD
5211
5.2.1.1
LDso GLP
OECD

36/69
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HERA - Targeted Risk Assessment of FWA-1

5211 FWA-1

LDso
mg/kg
m/f > 20000 Hasegawa et al., 198959
m/f > 15000 Pericin and Thomann, 1974a%0
m > 15000 Bayer AG, 197461
m/f > 8000 Bathe, 1974a6%2
m/f > 8000 Bathe, 1974b¢3
m/f > 15000 Pericin and Thomann, 1974b64
m/f > 10000 Sachsse and Bathe, 1975a%5
m/f = 7562 Sachsse and Bathe, 1975h66
f > 5000 Bayer AG, 1976a67
m/f =12020 Thomann and Pericin, 1976a68
m/f > 15000 Thomann and Pericin, 1976b6°
m/f > 5000 Sarasin, 198270
m/f > 15000 Pericin and Thomann, 1974c™t
m= f=
LDso
5000 mg/kg FWA-1  LDso > 5000
> 15000 mg/kg > 15000 mg/kg
5.2.1.2
FWA-1
5.2.1.3
FWA-1 1 5 Hanlbm: WIST
(SPF) 2000mg/kg FWA-1 Ullmann
et al., 199072 0.5 g/ml
24 1
2000 mg/kg 4ml/kg
24
1 4 2 15 1 1
1 8 15
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FWA-1

FWA-1

5214
FWA-1

GLPs
Seifert, 1982a74

Ullmann, 1980a73

10 1 8

LDso 2000mg/kg
OECD No. 402

EPA

AFDO, 1959° Thomann and Kruger, 1974a7s

OECD
1.7 3.0kg
3
55+ 5 10-14

Nafag Gossau,

0.5g

,1980a Seifert, 1982a

17 25

60-80
24
24 48 72 6 Ullmann
24 48 72
5214
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5214 FWA-1

EU
24h | 48h | 72h | 24h | 48h | 72h 2001/59/EC
m/f| 1.7 1.7 0.8 0.7 0.5 0.2 Seifert, 1982a
m/f | 1.7 1.3 0.5 0.2 0.0 0.0 Ullmann, 1980a
m/if| 00 | 0.0 | ne. | 0.0 | 0.0 | ne ESS&”{'Q?Z:
m = f= h= n.e. =
Ullmann 1980a Seifert (1982a)
1 2 24 48 72
3/6 4/6 24 1 2
Seifert, 1982a 24 48 72 1
Ullmann, 1980a
7 0 Thomann and Kruger (1974a)
0
FWA-1
3 FWA-1
EU 2001/59/EC76
1 3
Ullmann, 1980a 7
5.2.15
FWA-1 9
GLPs EPA
Ullmann, 1980b77 Seifert, 1982b78 ‘
AFDO, 1959° Thomann and Kruger, 1974b7°
OECD
3
100 mg 60-86
24
48 72 24 48 72
5.2.15
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52.15 FWA-1

(24 48 72 ) EU
2001/59/EC
3m 0.0 0.0 0.3/0.1 Seifert, 1982b
3 m/f 0.6 0.0 2.3/2.0 Ullmann, 1980b
am 0.0 0.0 0.0/0.0 Sachsse and Ullmann,
1975a80
1m/2f| 0.0 | 0.0 0.0/0.0 Thomann and Kruger,
1974b
am 0.0 0.0 0.04 Sachsse and Ullmann,
1974a8!
am 0.0 0.0 0.04 Sachsse and Ullmann,
1974h82
3m/3f| 0.0 0.0 0.2/0.0 Paterson, 196883
3m/3f| 0.0 0.0 <1.0/0.0 Paterson, 196784
m = = = 1
1 3
1
7
FWA-1
FWA-1
EU 2001/59/EC
7
5.2.1.6
FWA-1 20 ( 20
20 ) Pirbright Optimization test Thomann and
Maurer, 197585 20 20 10 Himalayan spotted
Maximization test Ullmann, 199186
Thomann and Maurer 1975 1 2
3 Bacto 11 0.1
0.1ml 19
10 14 0.1
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0.1 ml
Ullmann 1991 3 0.1ml/
1 FCA
11 2 0.1 3 FCA
11 0.1
8 25
48
10 14 24
Thomann and Maurer, 1975 25
18 Ullmann, 1991
24 48
Thomann and Maurer (1975)
Ullmann 1991
24 48
0
FWA-1
5.2.1.7
FWA-1 UV-A 254 nm UV-C 300-380 nm
UV-A + UV-B
2
1 12 FWA-1
0.1 8- 8 MOP 0.01
20u | 30
6 UV-A 15w/m2 60 UV-C 4w/m2 5 UV-A+ UV-B
A 10w/mz B 0.1w/m2 40
2 6
FWA-1 0.1 8 MOP 0.01 200y |
0.1 8-MOP
1 FWA-1 2
UV-A 15w/m2 60 UV-C 4w/m2 5 UV-A+UV-B A 10 w/m2
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B 0.1w/m?2 40
FWA-1

1975287
5.2.1.8
28
SPF
28
28

Uv-C

0

UV-A+B

Hoff, 199188
4 0 50 200
2

14

28

1000 mg/kg

50
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/

UV-A

FWA-1
Forbes and Urbach,

FWA-1 1 5

1000 mg/kg /

0 1000 mg/kg /

28

1000 mg/kg

28

14

1000 mg/kg

14
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28 FWA-1
NOAEL 1000 mg/kg /
2
FWA-1 Blankophor MBBH 2
1 GLP OECD Bomhard and
Loser, 197889.90 5.2.1.10 ° ’
2
FWA-1 2
GLP OECD Steinhoff and Dycka
(1981¢91) 5.2.1.10 ° '
5.2.1.9
FWA-1 in-vitro in-vivo
5.2.1.10 GLP OECD
3 FWA-1  in-vitro in-vivo
5.2.1.9 FWA-1
S9 Poth, 199192
Ames
V79 S9 Heidemann,
in-vitro 199193
Volkner, 19919
Ames
FWA-1
TA1535 TA1537 TA1538 TA98 TA100
Poth 1991
2
3 10 5000y ¢/
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TA98 5000y g/
5000u g/
TA1535 TA1537 TA1538 TA100 TA98
3

FWA-1

Ames

S9 mix

Kawachi et al.,
1980% Kilbey and Zetterberg, 1975% McGregor and Ainsworth, 197697

in vitro
FWA-1 S9 mix
V79
vitro Heidemann, 1991
7 18
28 4
100
S9 mix S9 mix
7 150 g/ml 150 g/mi
18 10 100 150up g/ml 10 100 150up g/ml
28 150 g/ml 150 g/mi
150 g/ml
S9 mix
7 18 S9 mix 7 28
FWA-1
S9 mix 28 2

0-4
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FWA-1 V79
FWA-1

in-vitro V79
and Odashima, 197799 Kawachi et al., 1980 in-vivo

1980 in-vivo
etal., 197501 FWA-1
in-virto in-vivo
in-vivo
in-vivo FWA-1
Volkner 1991
5000 mg/kg 20 ml/kg 1
1 1 NMRI
5000mg/kg
PCE NCE
FWA-1
24 48 72
1 1000 PCE
FWA-1
FWA-1
5000 mg/kg 2
2

Lauguner, 1974102 Muller et al., 1975
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Abe and Sasaki, 19779 Ishidate

Kawachi et al.,

Muller and Strasser, 1974100 Muller

PCE

30 mg/kg

1000

in vivo
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in vitro in vivo FWA-1
5.2.1.10
2
FWA-1 Blankophor MBBH 2
1] GLP OECD
Bomhard and Loser, 197889.90
1 50 4 0 49 514
523.9 mg/kg / 0 75 775 790.6 mg/kg / 0
100 1000 10000 ppm FWA-1 24
83.7
27 2 1
1 3 6 12 1 5 24
1 10
FWA-1
10000 ppm
1 0 100 1000
10000 ppm 778 929 957 1062 x 103/ |
500-1200 x 103/p 1
0 100 1000 10000 ppm 13 7 5 9 X %o 3
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2-38%o
ALAT GPT
6 24
ALAT
Bomhard and Loser (197889.90)
NOAEL 10000 ppm ‘
Van de Passche, 1999
RIVM NOAEL 1000 ppm 28
5.2.1.8 2
5.2.1.12 P F1
2
NOAEL 524 mg/kg / 791 mg/kg /
10000 ppm
FWA-1 524 mg/kg / 791 mg/kg /
10000 ppm
2
FWA-1 2
GLP OECD Steinhoff and Dycka (1981103)
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1 50 Skh:hairless-1 FWA-1 0.001 10 mg/l
0.01 100 mg/l 30u | 8-
8 MOP 0.01 700
FWA-1 91.7 1
50 3
Emulgator K30 0.005
2 1
1
FWA-1
FWA-1 8-MOP
FWA-1 0.001 0.01
1
1 Steinhoff  (1978104) FWA-1
uv uv
GLP OECD
1 50 Skh:hairless-I
3 FWA-1  0.001 0.01 30u | 8-
8 MOP 0.01 265
100 1 50
3 Emulgator K30
0.005 4
320u Wicmz2/
2 1 1 265
100
FWA-1
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uv
8-MOP
FWA-1
8-MOP
uv FWA-1 uv
Forbes and Urbach (1975a,b105)
FWA-1
FWA-1 uv
52111
FWA-1
2 FWA-1 C.L
339 C.1.B 339 3.11.1 C.l. 220 C.1.B
220 3.1.1.2
5.2.1.11
2 2

FWA-1

49/69



HERA - Targeted Risk Assessment of FWA-1

5.21.11 SOCMA

1

L]

Tarmiology Rangs-fndaer, 1T Ti
Rat, Cmpd 1 |

2 ]
Teralciogy Range-Ander, Ral |
Cmipd | |
|

logy Rang a-findar,

Rapt, Crmpd 2

P 3
| Teratalogy Range-finder,

Rabbit, Cmpd 1 |

r.,
}

Cmpd 1™, 7 Cmpd2
oR

¥ . |

| Fi ta b further (ested

| Get Comcumrence fram EPAen |

e ;
] —_—
’7 9
Dafindive Termtalagy
Study, Rat Defintive Teratology
Siudy, Rabbi

]

1
Two-ganaraion
Raproductian
Range-frding |
Shudy, Rat |
—

¥
11

Definitve Twa- |

Canerafion Sludy,
Rat

Breslin, 1998a106 1
7 1
1000 mg/kg / C.1.B. 339 C.1.B. 220
7 28
1000 mg/kg / C.1.B. 220
1000 mg/kg / C.1.B. 220
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C.1.B.220 30 300 mg/kg / C.1.B.
339
NOAEL C.1.B. 220 300 mg/kg /
C.1.B. 339 1000 mg/kg /
Breslin, 1998b107 1 10
Sprague-Dawley 7 1 30 300
1000 mg/kg / C.1.B. 339 ClB.220 1 1
6 19
20
C.1.B. 220
C.1.B. 339
C.1.B. 220 C.1.B. 339
C.1.B. 220 C.1.B. 339

NOAEL 1000 mg/kg

C.1.B. 220 1000 mg/kg /
C.I.B. 220 C.I.B. 339

C.1.B. 220
U.S.EPA 1998 6 4
C.1.B. 220
Turck, 2000108 1 25
4 0 100 400 800 mg/kg /
C.1.B.220 10 ml/kg 1 1
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29

800 mg/kg / 8

800 mg/kg /

400 mg/kg /

1

400 mg/kg /

100 mg/kg /
2
100 400 mg/kg /
100 400

mg/kg /
400 mg/kg /

400 mg/kg /
NOAEL 100 mg/kg /
400 mg/kg /

C.1.B. 220
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Turck, 1999109 1 30
4 0 10 400
220 10 ml/kg 1 1
19
20
1000 mg/kg / C.L
5.2.1.12
C.l. 220 C.1.B. 220
2
1 26 CDICrl:CD(SD)IGS BR]
0
C.1.B.220 10 ml/kg 1
9
P
10
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Sprague-Dawley
1000 mg/kg / C.1.B.
6

NOEL
220 1000 mg/kg

Turck, 2001110
4
100 300 1000 mg/kg
2
88.3

F1
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P
P F1 3
1000 mg/kg / P
F1
F1
F1 F2
P 3 F1 8
1000 mg/kg / P F1
F1 2 F1 1
F1 1
F1
F1 F2
F1
NOAEL
300 mg/kg / NOAEL 1000 mg/kg /

NOAEL 1000 mg/kg /
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5.2.1.13
FWA-1
1 6
FWA-1
2 1 wiv
02ml 16
3 95
05ml 2
1
1
48 >92%
FWA-1
1.0p g/cm?2
3-22 ng/cm?
FWA-1

Philip (1976111)

2
0.5 ml
24 4
0.007
5
0.43 mg/ml

0.2 0.4p g/cm2
79

8-50 ng/cm?2

0.1

FWA-1
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Black 1977112

w/v

0.007

24 48 96

FWA-1

8cmz2

FWA-1
18 cm?

24
48

0.5

FWA-1
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0.43 mg/ml  FWA-1
0.01p g/lcmz 2 0.1
HERA
24
0.1
Muecke 1975113
14C FWA-1 5.9 mg/kg
7 13
95
48 FWA-1
96
0.005-0.01 ppm FWA
97.5 95.2
FWA-1
trans- cls in-vivo
trans-FWA-1 2000 mg/kg
1 cis-
2.5 0.2 FWA-1  trans-
cis-
Burg et al., 1977114
Muecke 1975 FWA-1  5.9mg/kg
FWA-1  cis- trans-
2
5.2.1.14
FWA-1
GLP FWA-1 (Blankophor MBBH)
Steinhoff D (1975115) 1 25 Sprague Dawley
4 150mg/kg 1
100 mg/kg 2 4 4 1
5
Emulgator K30 0.005 1ml 0.005
0.01 0.04 0.16 FWA-1 1ml 105
83.9
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1 105
10
105 1
FWA-1  Emulgator Emulgator
FWA-1
5.2.2
FWA-1
5221
FWA-1 4
2 FWA-1 200
Gloxhuber and Bloching, 1979116
0.1 FWA-1 50
2 Burg et al., 1977
10 FWA-1 05 g
24 6
Burg et al., 1977 9 1 4
24 Burg et al.,
1977
5.2.2.2
5.2.1.6 FWA-1
HRIPT
Griffith (1973117) 70
FWA-1 0.05
24 3 9 2
FWA-1
Maibach(1971118) 120
FWA-1 1 5 48
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72 10 1 3

0.1 FWA-1 50

Burg et al., 1977

5.2.2.3
Forbes and Urbach (1975) FWA-1
FWA-1
6 0.1 8- 8
MOP 1 FWA-1
200u 1 4 cmz2 2
UV-A 254 nm, 15w/m2 60 UV-C 300-380 nm,4w/m2 5

UV-A+ UV-B A 10w/m2z B 0.1w/m2 40

FWA-1 8-MOP
Uv-C UV-A+B 4
UV-A 8-MOP
Uv-C
UV-A UV-A+B 24
72 FWA-1 Uv-C
UV-A +B
UV-A FWA-1
FWA-1 Griffith (1973)
2
0.08 FWA-1 24
3 9 2
30
FWA-1
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5.2.3

1. LDso > 5000 mg/kg

2. LCso > 2000 mg/kg

3.

4,

5.

6.

7.

8.

9. 28 NOAEL
mg/kg /

10. Sprague-Dawley FWA-1
mg/kg/

11. C.1.B. 220

12.

13.

14.

15.

400 800mg/kg /

1000

C.1.B. 220
NOAEL 1000

NOAEL 100 mg/kg /

CD C.1.B. 220 2
P F1

1000 mg/kg

NOAEL 300 mg/kg /

1000 mg/kg /

FWA-1 2
NOAEL
524 mg/kg / 791 mg/kg
2
0.01 FWA-1
0.01 FWA-1
FWA-1
FWA-1 FWA-1
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5.2.4 NOAEL
NOAEL 524 mg/kg
/
53
53.1 MOE
MOE ‘ " NOAEL 5.1.3
SED 2
NOAEL =524 mg/kg
1
MOEspot treatment = NOAEL
=524 mg/kg/ 0.21 mg/kg /
= 2495
2
MOEhand washing laundry = NOAEL
=524 mg/kg/ 5.86 x 10-3mg/kg /
= 89420
3
MOEnhand dish washing = NOAEL
=524 mg/kg/ 1.65 x 10-2mg/kg/
= 31758
4
MOEindirect skin contact clothing = NOAEL
=524 mg/kg/ 5.5 x 104 mg/kg/
= 952727
5
MOEinhalation of detergent dust = NOAEL
=524 mg/kg/ 3.4 x 108 mg/kg/
=1.5x 1010
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6
MOEmouthing and sucking = NOAEL
=524 mg/kg/ 1.88 x 103 mg/kg/
= 278723
7
MOEoral dish deposition = NOAEL
=524 mg/kg/ 1.24 x 103 mg/kg/
= 422581
8
MOEfood and water = NOAEL
=524 mg/kg/ 2.0 x 10-5mg/kg/
= 2.6 x 107
5.3.2
SEDtotal = 0.21 + 0.006 + 0.017 + 0.0006 + (3.4 x 108) + 0.001 + (2.0 x 10-5)
mg/kg /
=0.23 mg/kg /
FWA-1
524 mglkg  / NOAEL MOE
MOEtotal = NOAEL
=524 mg/kg/ 0.23 mg/kg/
= 2278
533
FWA-1
MOEs
FWA-1
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54

SEDuotal = 0.23 mg/kg

FWA-1

NOAEL 524 mg/kg /

NOAEL FWA-1

FWA-1
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/

FWA-1
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