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CAS No.

3-2254

25637-99-4
3194-55-6

1,256,910~




25637-99-4
3-2254 CASNO. | 2004 e 6
1,2,5,6,9,10-
Br Br
Br Br
Br Br
20 3 26

WIL Research Laboratories WIL-186012 “A 90-day oral (gavage) toxicity study of HBCD in rats”

(2001)

90

Crl:CD(SD)IGS BR

@3 )

(100, 300, 1000 mg/kg/day)

1000s 1/15
NOEL NOEL <100 mg/kg/day NOAEL 1000 mg/kg/day
(Albr 100 ¢ [13w] TPt 1000¢ 100 ¢ [13w]
T4, 100 ¢ [13w] 100 ¢ [13w])
( + 100 g 9 1 10007 )
( + 100 g 9 1 10007 )
( 100 s 300 )
(Glbt 300 ¢ [13w]
y -GTPt  1000¢ [3w 13w] 1000¢ [13w]
( 1000¢
300 g 2)

Ema M, Fujii S, Hirata-Koizumi M, Matsumoto M. Two-generation reproductive toxicity study of

the flame retardant hexabromocyclododecane in rats.,

Epub 2007 Dec 28

Reprod Toxicol. 2008 Apr;25(3):335-51.

2

Crl:CD(SD)

99.69

3 (150, 1500, 15000 ppm )
FO «:10.2,101,1008 mg/kg FO ¢ :14.0,141,1363 mgkg F1 o :11.4,

115, 1142 mg/kg F1 ¢ :14.3, 138, 1363 mg/kg
1500 F1 ¢ 1/24 15000 FO ¢ 1/24
1500 F1 ¢ 1/24 15000 FO < 1/24 15000 FO

e 2/24 1

NOAEL

150 ppm 10.2 mg/kg




TPr glbt 1500 FO ¢ 15000 F1 ¢ 15000
FO =
TSHt 1500 FO* F1 ¢
t 1500 FO ¢ 15000 F1 ¢ 15000 FO F1
9
t 1500 FO ¢ 15000 F1 ¢ 15000 FO F1
9
— 1500 FO ¢ 1500 FO
F1 <
F1 {1500
T 1500 F1 ¢ ¢
t 1500 F1 F2 ¢ 1500 F1 ¢ 15000 F2
9
150ppm FO TSH
{15000 F1 o< ¢
L 15000 F1 o< ¢
T4, 15000 FO ¢ 2 FSHr 15000 FO ¢
t 15000 FO F1 ¢ ¢
t 15000 FO F1 ¢ 15000 F1 ¢
5-21 1
4 21 {15000 F2
{15000 F1 F2 ¢ 15000 F2 ¢
[ 3
( 7 ) Hexabromocyclododecane " 29, 981-986

(1985)]

Wistar
(

(0.01, 0.1, 1%(

)

0 20

0.13,1.28,12.0g/kg )

HBCD




[TUCLID CAS No. 25637-99-4 2005

LDso > 10 g/kg
LCso > 200 mg/L/1h
LDso > 8 g/kg

Mouse lymphnode assay

Guinea pig maximization test a ) 2 )
SD (125, 350, 1000 mg/kg/day( )) 28 96 99.9%
NOAEL = 1000 mg/kg/day 1000 mg/kg/day
350 ¢ 1000+
1350 C
SD (100, 300, 1000 mg/kg/day( )) 90 96 99.9%

NOAEL = 1000 mg/kg/day 1000 mg/kg/day

(Albt 100 < [13w] TPt 1000 100
t 300 ¢[13w] ClI 100 ¢ ¢ T4l 100

[13w] y -GTP+  1000¢ [3w 13w] 1000¢ [13w])

¢ [13w] Glb
¢ [13w] 100 ¢

( » 100 g ¢ t 1000+ )
( » 100 g ¢ 1 1000+ )
( 100 ¢ 300 9
1000 ¢ 300 g 2))
SD (1, 2.5, 5%( )) 28
940 2410 4820 mg/kg/day
NOAEL
1% g 9
1% g 9
SD (0.16, 0.32, 0.64, 1.28%( )) 90

(120, 240, 470, 950 mg/kg/day )
NOAEL = 1.28%

Ames
In vitro

96 99.9% DMSO

- [+S9mix 10, 19, 38, 75, 150, 300, 600u g/ml

96 99.9%

3 500, 1000, 2000mg/kg
In vitro latrogenic Recombination

B6C3F1 (100, 1000, 10000ppmM( )) 18
(13, 130, 1300 mg/kg/day )




SD (250, 500, 1000mg/kg/day( ) 6 19 96 99.9%
NOEL = 1000 mg/kg/day
NOEL = 1000 mg/kg/day
(0.01,0.1, 1% ( ) 0 20
(5, 50, 500 mg/kg/day )

Wistar 500mg/kg/ 5
HBCD 29 37%
Isolated intestine loop HBCD
HBCD 0.3-0.7mg/g fat
(7-9mg/kg 14C-HBCD( )
27 72 72 15
2




2002

28

LDso > 10000 mg/kg
> 6400 mg/kg
LDso > 8000 mg/kg
LCso > 200 mg/L
> 202140 mg/m3/4hr
LDso = 3500 mg/kg
1
2
SD (25000, 50000 ppm( )

SD 10000, 25000, 50000 ppm(

SD (1600, 3200, 6400, 12800 ppm(
6400 ppm
6 12800 ppm
SD (125, 350, 1000 mg/kg/day(

350 mg/kg/day
Ames

-/+S9mix TA98 TA100 TA1537
(HBCD
-/+S9mix TA98 TA100 TA1535
-/+S9mix TA98 TA100 TA1535
-/+S9mix TA98 TA100 TA1535
-/+S9mix TA98 TA100 TA1535
-/+S9mix TA98 TA100 TA1535
-/+S9mix TA98 TA100 TA1535

) 28

)) 13

)) 28

)
TA1537

TA1537
TA1537
TA1537
TA1537

-/+S9mix  S. cerevisiae 0.5 50 pg/plate

(HBCD
-/+S9mix 10 600 pg/mL

Wistar  ((0.01, 0.1, 1%( )

TA1538
TA1538
TA1538
TA1538

HBCD

HBCD

3.15 3000 pg/plate

1000 pg/plate
10 10000 pg/plate
10 5000 pg/plate
10 10000 pg/plate
0.5 50 pg/plate
2.5 260 pg/plate

(HBCD




[Abstracts BFR 2001 Part 1 Overview Presentations, Risk Assessment and Risk
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LDso > 20 g/kg

LOAEL 80 mg/kg/day

In vitro




Environmental Project No. 568 2000

LDso > 10 000 mg/kg
LDso > 20000 mg/kg
LCso > 202 mg/L/4hr
30 60 24 48 72
0.5% 0.05%
250000 ppm 50000 ppm
SD (1, 2.5, 5%( )) 28
0 833 2083 4167 mg/kg/day
NOAEL
I 2083
L 2083
830
830
| 4167
0.16, 0.32, 0.64, 1.28 % 13
133 1067 mg/kg/day
NOAEL
L 1067¢
L 1067¢
T 0.32%
42
B6C3F: (100, 1000, 10000ppmM( )) 18
(13, 130, 1300 mg/kg/day )
Ames
1 TA100 TA1535
In vivo UDS
In vitro latrogenic Recombination 2
Wistar (0.01, 0.1, 1% ( ) 0 20
(6.7, 69, 658mg/kg/day )
NOAEL = 69 mg/kg/day
NOAEL = 658 mg/kg/day
L 658
1t 658
14C-HBCD 72 70 16




[Abstracts BFR 2001 Part 1 Overview Presentations, Risk Assessment and Risk
management p.14 EU Risk Assessment of HBCDD ]

LDso > 20 g/kg

LOAEL 80 mg/kg/day

In vitro

[National Industrial Chemical Notification Assessment Scheme: Priority EXxisting
Chemical Report No. 20 2001 ]

28 90
LOAEL 900 mg/kg/day 925
mg/kg/day NOAEL  450mg/kg/day 90
LOAEL = 80 mg/kg/day 28
NOAEL = 1000 mg/kg/day
In vitro

Recombination
18
NOAEL = 50 mg/kg/day

HBCD 72
HBCD




Eriksson P, Fischer C, Wallin M, Jakobsson E, Fredriksson A, “Impaired behavior,
learning and memory, in adult mice neonatally exposed to hexabromocyclododecane
(HBCDD)”, Environmental Toxicology and Pharmacology 21, 317-322 (2006)

3
10 20 (
(1:10) ) NMRI
3-4 10 / Morris
- /
98
0.9, 13.5 mg/kg

NOEL < 0.9 mg/kg

( I 0.9 135] 0-20 ] 1 09 135
[ 0-20 1))
( t 13.5] 40-60 ] t 135] 40-60
] L 135] 0-20 ] t 13.5] 40-60 )
Morris ( t 135 [ 4 ] |
1 D
OECD GLP

SIAP (CAS No0.25637-99-4 3194-55-6)(SIAM24)
European Commission, Scientific Committee on Health and Environmental Risk (2008)

van der Ven LT, Verhoef A, van de Kuil T, Slob W, Leonards PE, Visser TJ, Hamers T,
Herlin M, Hakansson H, Olausson H, Piersma AH, Vos JG, “A 28-Day Oral Dose
Toxicity Study Enhanced to Detect Endocrine Effects of Hexabromocyclododecane in
Wistar Rats”, Toxicological Sciences 94, 281-292 (2006)

28
28-33 Wistar (RIVM Cpb:WU)
a By 10.28%:8.72%:81.01%
technical mixture
7 0.3, 1, 3,10, 30, 100, 200 mg/kg/day
03¢ 1/5 3¢ 2/5
BMDL ( 95 )
CED ( )
overall BMDL 1.6 mg/kg/day
(TT4r 555¢ Chol 65.9¢ ALPI 189¢ Glut 57.0¢
70.8¢ TPt 200 ¢ 142.7¢ Albt 200 ¢ 197.5¢)

( T 29.9¢ L 104.2¢ t 1.6¢ T 22.9¢9)
( - T A47¢ 1 399 25¢ 1
90s 177¢ 1999
[ 1(TSH ( / )t :200
?)
—T4-UGT 1 4.1¢
( 69.9¢ - 49.32)
[ 1( - L 179
T I 03¢ NK I 6.39)
SIAP SIAM24 22.9mg/kg/day overall BMDL




WIL Research Laboratories, Inc., WIL-186004, “A 28-day repeated dose oral toxicity
study of HBCD in rats”, sponsored by Chemical Manufacturers Association, Brominated
Flame Retardant Industry Panel (1997), WIL Research Laboratories, Inc., WIL-186004,
“Addendum to the final report of a 28-day repeated dose oral toxicity study of HBCD in
rats”, sponsored by Chemical Manufacturers Association, Brominated Flame Retardant
Industry Panel (1998)

28 SD Crl:CD BR
( HBCD 3 )
125, 350, 1000 mg/kg/day

NOEL < 125 mg/kg/day [ NOAEL 1000 mg/kg/day]
(v 125 ¢ 350 d)

(APTTt 1000+ )

(TPt 350 ¢ 1000¢ GIbt  1000¢

Glut 10002 Chot 350 ¢ Car 1000¢)
( r 1000¢ 350 )

( - 1000+¢ )

( t 1000¢)

BASF Institute for Industrial Hygiene and Pharmacology, “Hexabromocyclododecane:
28-day feeding trials with rats” (1969)

28 SD
(Hexabromide S)
1.0,2.5,5.0%

NOEL < 1.0%

(v 10 s 2)[ ]
(r+ 10 g 2)
( 1.0 g (microfollicular
hyperplasia) 1.0 g 9)
( (poor condition) 25 g 9)

L (25 ¢ 5.09)
I (25 ¢ 5.09)
( 500 ¢
5.0¢

BASF Corporation, “Hexabromocyclododecane: 90-day feeding trials with rats”
(1970)

90 SD
(Hexabromid S)
0.16, 0.32, 0.64, 1.28 %
1.28 < 1/30
NOEL <0.16%

( v 016 s 2)] ]
( r+ 0.16 C L 1.28¢ 0.16 e[ ]
L (1.289)
( - t 0.16 ¢ 0.64 )
[1.28% 42 ]
(v 128s ¢)[ ]

( 1 1287 2 t 1.289)
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Hexabromocyclododecane
" (1996)

18 SLc;BeCsF1

100, 1000, 10000 ppm

HBCD

WIL Research Laboratories, Inc., WIL-186009, “A prenatal developmental toxicity

study of hexabromocyclododecane (HBCD) in rats”, sponsored by Chemical
Manufacturers Association, Brominated Flame Retardant Industry Panel (1999)

6 19 Crl:CD(SD)IGS BR
90.0 % ( HBCD 3 )
250, 500, 1000 mg/kg/day
NOAEL 1000 mg/kg/day

Industrial Bio-Test Laboratories, Inc., P.O. No. 01515, “Mutagenicity of two lots of
FM-100, lot 53 and residue of lot 3322 in the absence and presence of metabolic
activation”, report to Velsicol Chemical Corporation (1977)

-S9mix : Salmonella typhimurium TA98, TA100, TA1535, TA1537
+S9mix : Salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538
(FM-100, Lot No.53)

DMSO
-/+ S9mix : 25, 50, 100, 250 ug/10 uL
-S9mix :N- -N- -N-

+S9mix : 2-

Pharmakologisches Inst., “Ames test for Hexabromid S” (1978)

Salmonella typhimurium TA100, TA1537, TA98

1,2,5,6,9,10- 95 % (Hexabromid S)
DMSO
-/+ S9mix :31.5, 100, 315, 1000, 3000 pg/plate
-S9mix :N- -N'- -N-
(a) 4,5-
+S9mix : 3- (a) 2-
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Life Science Research Israel Ltd., LSRI Project No. DSB/109/HBCD, “HBCD Blend;

Assessment of mutagenic potential in histidine auxotrophs of Salmonella Typhimurium
(the Ames test)” (1989)

Salmonella typhimurium TA1535, TA100, TA1538, TA98, TA1537
(HBCD Blend)

DMSO
-/[+ S9mix  : 260, 130, 65, 6.5, 2.5 ug/plate
-S9mix (TA1535, TA100) 2-
(TA1535, TA100, TA1538, TA98, TA1537) NPD (TA1538, TA98) ICR191
(TA1537)
+S9mix : 2- (TA1535, TA100, TA1538, TA98, TA1537)

Litton Bionetics, Inc., LBI Project No. 2547, “Mutagenicity Evaluation of 421-32B”,
submitted to Ciba-Geigy Corporation (1976)

Salmonella typhimurium TA1535, TA100, TA1538, TA98, TA1537
Saccharomyces cerevisiae D4

(421-32B = Hexabromocyclododecane Dispersion)

-/[+ S9mix :0.5, 2.5, 5, 50 ug/plate

-S9mix (TA1535, TA100, D4) 2-
(TA1538, TA98) (TA1537)
+S9mix  : 2- (TA1535, TA100) 2- (TA1538,
TA98) 8- (TA1537) (D4)

Gulf South Research Institute, “Mutagenicity test of GLS-S6-41A” (1978)

Salmonella typhimurium TA98, TA100, TA1535, TA1537
(GLS-S6-41A)

DMSO
-/[+ S9mix : 2,40, 200, 1000 pg/plate
-S9mix :N- -N- -N- (TA1535)
+S9mix (@) (TA98, TA100) O- (TA1537)
(TA98 +S9mix 40 ng/plate

)

SRI Research Institute, SRI Project LSC-5702, “In vitro microbiological mutagenicity
studies of four Ciba-Geigy Corporation compounds”, prepared for Ciba-Geigy
Corporation (1976)

Salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538
(421-32-B = Hexabromocyclododecane Dispersion)

DMSO
-+ S9mix 1, 10, 50, 100, 500, 1000, 5000 pg/plate
-S9mix : P - (TA100, TA1535) 2-(2- )-3-(5- -2-
) (AF-2) (TA100) O- (TA1537) 2-
(TA1538, TA98)
+SOmix 2 (TA1538, TA98)

12




Huntingdon Research Centre, “Ames metabolic activation test to assess the potential
mutagenic effect of compound No0.49” (1978)

Salmonella typhimurium TA98, TA100, TA1535, TA1537, TA1538
(Organic bromide, Code number 49)

DMSO
-/+ S9mix :10, 100, 1000, 10000 ug/plate
+S9mix  : 2- (TA98, TA100) B -
(TA1535) (TA1537) 2- (TA1538)

Microbiological Associates, Inc., G96A061.342, “Chromosome Aberrations in Human
Peripheral Blood Lymphocytes (hexabromocyclododecane)”, sponsored by Chemical
Manufactures Association (1996)

DMSO
Initial assay
-/+ S9mix :0.25,0.75, 2.5, 7.5, 25, 75, 250, 750, 2500 pg/mL
(20 hour harvest)
Independent assay
- S9mix  :10, 19, 38, 75, 150, 300, 600 ug/mL (20 hour harvest)
10, 19, 38, 75, 150, 300, 600 ug/mL (44 hour harvest)
+S9mix :10, 19, 38, 75, 150, 300, 600 ug/mL (20 hour harvest)
10, 75, 150, 300, 600 ug/mL (44 hour harvest)
- SOmix C
+S9mix

Helleday T, Tuominen KL, Bergman A, Jenssen D, “Brominated flame retardants
induce intragenic recombination in mammalian cells”, Mutation Research 439, 137-147
(1999)

Sp5 SPD8
(1,2,5,6,9,10-hexabromocyclododecane)
DMSO
Sp5: 2, 5, 10, 15, 20 pg/mL
SPD8: 3, 6, 10, 15, 20 pg/mL

Spb5: 2.2 fold increase in reversion frequency with 43% growth inhibition at 20
ug/mL
SPD8: 1.9 fold increase in reversion frequency with 81% growth inhibition at 20 pg/mL

BASF Aktiengesellschaft, Laboratory project No.: 26M0100/004018, "Cytogenetic
study in vivo with hexabromcyclododecane in the mouse micronucleus test after two
intraperitoneal administrations” (2000)

NMRI (¢)
(24 2 )
90.0

DMSO
3 (500, 1000, 2000 mg/kg):

500 (Squatting posture) 500
(Poor general state) 1000

2000

13




H15 0/60 — 0.087(u g/L)

H15 3/45 0.085 0.14 0.023(u g/g-dry)

H16 3/18 0.043 0.077 0.0071 p g/g-wet
H16 H17
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