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i METHACRYLATE PRODUCERS ASSOCIATION. INC.
1250 Connecticut Avenue, N.W., Suite 700, Washington, DC 20036
Office: (202) 637-9040 o _Facsimille: (202) 637-9178

SEHQ-O899- 145(9

Document Control Office (7407)

Attn: TSCA Section 8(€) Coordinator
Office of Pollution Prevention and Toxics

U.S. Environmental Protection Agency
401 M Street, SW, Room G-099
Washington, DC 20460

Re:

via messenger

12 95 361

Notice in Accordance with TSCA Section 8(e) - -

Butyl Methacrylate (CAS No. 97-88-1)
tert-Buty| Methacrylate (CAS No. 585-07-9)
Glycidy] Methacrylate (CAS No. 106-91-2)

Dimethvlaminoethyl Acrylate (CAS No. 2439-35-2)

2-(Dimethylamino)ethyl Methacrylate (CAS No. 2367-47-2)

2-(Diethylamino)ethyl Methacrylate (CAS No. 105- 16-8)

2-Ethylhexyl Methacrylate (CAS No. 688-84-6)

2-Hydroxypropyl Methacrylate (CAS No. 923-26-2)
2-Hydroxyethyl Methacrylate (CAS No. 868-77-9)

Dear Sir/Madam:

data are reportable, MPA is making this submission in accordance with TSCA
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The Methacrylate Producers Association, Inc. (MPA) is submitting results
from several studies conducted in Japan on the above compounds. These data are
likely to be submitted under the ICCA Program. Although it is not clear if these

Section 8(¢). Attached to this submission are summary reposts on each compound.

Company. If you have any questions about this submlvsxon, please contact me at

This submission is being made on behalf of the MPA member companies:
CYRO Industries, EIf Atochem N.A., Inc., ICI Acrylics, Inc., and Rohm and Haas

(202) 637-9040.

Coritain NO CBI

LI

88950

Sincerely,

Elizabeth K. Hunt
Executive Director
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Ministry of Health and Welfare: Japan, Toxicity Testing Reports of Envirommner:tal Chemicals 6, 77-
100 (1998)

Butyl methacrylate
[CAS No. 97-88-1}
Molecular formula; C8H1402 Molecnlar weight: 142.20

ABSTRACT

Butyl methacrylate was studied for oral toxicity in rats m an OECD cumbined repeat dose and
reproductive/developmental toxicity screening test ut doses of 0, 30, 100, 300 and 1000
mg/kg/day.

With regard to repeat dose toxicity in males, weight gain depressicn znd a decreass in food
consumption were observed at a dose of 1000 mg/kg. Uninary examis1on reveal:d mcreases in
ketone bodies and accult blood, and hematological and blood cherzical exsominations showed
increases in prothrombin time and urea nitrogen at 2 dose of 100C mg/ks. Absolute and relative
weigkts of the spleen were decreased at a dose of 100 mg/kg or more, a1 relative xidney weights
were increase at a dose of 1000 mg/kg, Histopathological examination revealed atrophy of the
splenic red pulp at doses of 100 mg/kg or more. The kidney showed no histopathologicat
abnormalities atiributable to the test substance. In females, there were weight zain depression and
a decrease in food consumption at 2 dose of 1000 mg/ke. Atropby of the red pulp in the spleen
was also observed histopathologically at a dose of 1000 mg/kg, The NOELSs for repeat dose
toxicity are considered to be 30 mg/kg/day for males and 300 mg/xz/day for females. In terms of
reproductive and developmental toxicity, there were decreases in numbers of corpora lutea and
implantations in the parental females. The test substance showed no effects on any reproductive
parameters of the parental males or developmentsl parameters of the offspring. The NOELs for
reproductive and developmental toxicity are constdered to be 1000 mg/kg/day for the parental
males and offspring, and 300 mg/ke/day for the parental females.

Butyl methacrylate was not mutagenic in Salmonella typhimurium TA100, TA1535, TA9S,
TA1537 and Escherichia coli WP2 uwvrA, with or without an exogenous metat Jlic activation
system.

Butyl methacrylate did not induce structural chromosomal aberrations or polyploidy in CHL
cells, with or without an exogenous metabolic activation system.
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1. Repeat Dose and Reproductive/Developmental Toxicityl)
Purity: 99.6 %
Test species/strain: Rat/Crj: CD (SD)
Test method: OECD Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening
Test
Route: Oral (gavage)
Doses: ((vehicle), 30, 100, 300, 1000 mg/keg/day
Number of ammals/group: Males, 10; females, 10/group
Vehicle: Sesame oil
Administreidon period: Males, 44 days
Females, from 14 days before mating to day 3 of lactation
Termunal kill: Males, 45 days
Females, day 4 of lactation
GLP: Yes

Test results:
<Repeat Dose Toxicity>

In males, there were weight gain depression and a decrease in food consumption at a dose of
1000 mg/kg Urinary examination revealed increases in ketone bodies and occult blood, and
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hemat " grce. . .:d bloou che mical - xaminations sk >ved increase< in prothr>mbin time and uiea
nitrogen at a dose of 1000 my/kg. Absolute and .elative weigh?~ of _e spicer sere dacreased at a
dmofl@mg}kg«mmﬂrolauvehdwwaghtswemeasedatadcse of 1600 me /b~
Histopathologi: .l examinstior revea! d atrophy of th sglenic - «d pulp 2* loses of 130 mg/ks ¢
more. The kidneys showed ao histopathological abnormalities attrita.iab*: 1. we test substance

In fmales, there wese weight gain depression and a decrease in food consumption at a &2 *f
1000 mg/xg. Atronhy of the red pulp in the spleen was also observed histopathologicaiiy at 2 dose
of 1000 mg/kg.

The NOELSs for repeat dose toxicity are considersd to be 30 mg/kg/day for males and 300

mg/kg/day for females.

<Reproductive and developmental toxicity>

There were decreases in numbers of corpora lutea and implantations in the parsatal females.
The test substance siowed no effects on any reproductive parameters of the parents! males or
developmenta! parameters of the offspring.

The NOELs for reproductive and developmental toxicities are considered to be 1000
mg/kg/day for the parental males and offspring, and 300 mg/kg/day for the parental females.

2. Genetic Toxicity
2-1. Bacterial test2)
Purity: 9.6 %
Test species/str ns: Salmonella typhinurium TA100, TA1535, TA98, TA1537, Escherichia coli
WP2 uvrA
Test methods: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
Guidelines No. 471 and 472
Procedures: Pre-i- cubation method
Solvent: DMSO
Positive controls: -S9 mix; 2-(2-Furyl)-3-(5-nitro-2-firyl) acrylamide (TA100, TA98 and WP2
uvrA), Sodium azide {TA1535), 9-Amincacridine hydrochlorvide (TA1537)
4S9 mix, 2-aminoanthracene (all strains)
Doses: -S89 mix: 9.77, 19.5, 39.1, 78.1, 156, 313 ug/plate (TA100, TA1535, TA98 and TA1537);
9.77,19.5,39.1, 78.1, 156, 313 and 625 pg/plate (WP2 uvrA)
+89 mix- 9.77, 19.5. 39.1_ 781156 313 and 425 ug/nlate (TA100); 195, 391 781,
156, 313, 625 and 1250 ug/plate (TA1535, TA1537 and WP2 uvrA) 9.77, 195,
39.1, 78.1, 156 and 313 pg/plate (TA98)
S9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 3
Number of replicates: 2
GLP: Yes

Test results:
This chemical did not induce gene mutations in the S. fyphinturium and E. coli strains.
Toxicity was observed at a concentration of 156 pg/plate in the five strains without an S9 mix,
and at 313 ug/plate or greater (TA100, TA1535, TA93, TA1537) and 625 pg/plate or greater (WP2

uwrA) with an $9 mix.

Genetic effects:
Salmonella typhiru-ium TA109, TA1535, TA98, TA1537
+ ? -
Without metabolic activation {1 I1 11
With metabolic activation S T I
Escherichia coli WP2 wvrA
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7-2. Non-burterial in vitio tes”. [chrzios s al anerration, test)2)
boriy 696 %
"Type of cull vsed: Chirese hamster lung (CHL ) cells
et methel. Guideines for Screevng Mutagenicity Testing of Chemicals (Japan)and CECD
Guidaline Nc. 473
Solvent: DMSO
Positive controls: -S9 nix, Mitomycir. C
+89 mix, Cclophosphamide
Doses: -S89 mix (~ontinnous exposure): 0, 178, 355, 710, 1420 pg/mL
-89 mix (short-ter:~ exposure): 0, 178, 355, 710, 1420 ug/mL
+S9 mix (short-teri. exposure): 0, 355, 710, 1420 pug/mU
S-9: Rat liver, induced with p::enobarbital and 5,6-benzoflavone
Plates/test: 2
GLP: Yes

Test results:
This chemical did not induce structural chromosomal aberrations in the absence or presence of

an exogenous metabolic activation system.

Genotoxic effects: clastogenicity  polyploidy

+ 7 - + 7 -
Without metabolic activation: i1 11 M (i (1™
With metabolic activation: (1101 ™ 1 v

1) The tests wor» performed by the Research Institute for Animal Science in Biochemistry and
Toxicology, 3-7-11 Hashimotodai, Sagamihara-shi, Kanagawa 225-1132, Japan. Tel +81-42-
762-2775 Yax +81-42-772-7979

2) The tests were performed by the Biosafety Research Center, Foods, Drugs and Pesticides( An-
pyo Center), Japan, 582-2 Shioshinden Arahama, Fukude-cho, Iwata-gun, Shizuoka, 437-1.13,
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Ministry of Health and Welfare: Japan, Toxicity Testing Reports of Environmental Chemricals 4,
485-507 (1996) '

tert-Butyl methacrylate
[CAS No. 585-07-9]
Molecular formula; C8H1402 Molecular weight: 142.20

ABSTRACT

tert-Butyl methacrylate was studied for oral toxicity in rats in a 28-day repeat dose toxicity test
at doses of 0, 20, 100 and 500 mg/kg/day.

Transient salivation after administration was observed in the 500 mg/kg/day group. Blood
chemical exa:aination showed increases in total cholesterol, total protein, and albumin, and a
decrease in alkaline phosphatase in the 100 and 500 mg/kg/day groups. Urinalyris showed

 increases in protein, occult blood, bilirubin, erythrocytes, and epithelial cells in the 100 and 500

mg/kg/day groups. Absolute and relative weights of the liver and kidneys increased in the 500
mg/kg/dy group and relative liver weights were increased in the 100 mg/kg/day group.
Histopathologicel examination showed centrilobular hypertrophy of hepatocytes, an increase in
hyaline droplets in the proximal renal tubules and basophilic change of renal tubules in the 100 and
500 mg/kg/day groups. The NOEL for the repeat dose toxicity is considered to be 20 mg/kg/day for
both sexes.

tert-Butyl methacrylate was not mutagenic to Salmonella typhimurium, TA100, TA1535,
TA98, TA1537 and Escherichia coli WP2 uvrA. In the absence of an exogenous metabolic
activation system, this chemical induced structural chromosomal aberrations in CHL/TU cells.
Polyploidy was not induced under the conditions of the present study.

SUMMARIZED DATA FROM THE STUDIES

1. Repeat Dose Oral Toxicity 1)

Purity: 99.8 %

Test species/strain: Rat/Cyj.CD (SD)

Test method: Guidelines far 28-Day Reneat Dose Toxicity Testing for Chemicals (Japan)
Route: Oral (gavage)
Doses: 0 (vehicle), 20, 100, 500 mg/kg
Number of animals/group: Males, 6; females, 6
Vehicle: 0.5% Sodinm Carboxymethy! Cellulose solution containing 0.1% Tween 80
Administration period: Males and females, 28 days
Terminal kill: Days 29 or 43

GLP: Yes

Test results:

There were no deaths throughout the course of the study. Transient salivation after
administration was observed in both sexes given 500 mg/kg/day. The body weights and food
consumption revealed no differences between the control and treated groups. There were no
observed effects of the test substance on hematological findings. Blood chemical examination
showed increases in total cholesterol and total protein in both sexes given 100 and 500 mg/kg/day,
an increase in albumin in females given 100 mg/kg/day and both sexes given 500 mg/kg/day, and a
decrease in alkaline phosphatase in males given 100 mg/ke/day and both sexes given 500
mg/kg/day. Urinalysis showed an increase in protein in both sexes given 500 mg/kg/day, an
increase in occult blood in males given 100 and 500 me/kg/day and an increase in bilirubin in
males given 500 mg/ke/day. In addition, microscopic examination of vrinary sediment revealed an
increase in erythrocytes in males given 500 mg/kg/day and an increase in epithelial cells in females
given 500 mg/kg/day. Absolute and relative liver and kidueys weight were increased in both sexes
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given 500 mg/kg/day, and reiative weight of the liver incicased i males given 100 mg/kg/day.
Necropsy revealed hypertrophy of the liver in three males and five females given 500 mg/kg/day.
Histopathological examiuation showed centrilobular hypertrophy of hepatocytes in four males
given 100 mg/kg/day and all animals of both sexes given 500 mg/kg/day. Increase in the amounts
of hyaline droplets of proximal renal tubules was observed in two males given 100 mg/kg/day and
four males given 500 mg/kg/day. Basophilic change of renal tubules was observed in one male
given 100 mg/keg/day and three males given 500 mg/ks/day. These changes disappeared or tended
to recover during the recovery periad.

The NOEL for the repeat dose toxicity is consid red to be 20 mg/kg/day for both sexes.

2. Genetic Toxicity

2-1. Bacterial test 2)

Purity: 99.8%

Test species/strains: Salmonella typhimmnrium TA100, TA1535, TA98, TA1537, Escherichia coli
WP2 uvrA

Test methods: OECD guideline (No. 471, 472) and Guidelines for Screzning Mutagenicity Testing

of Chemicals (Japan)
Procedures: Modified pre-incubation method for volatile substances
Solvent: Acetone
Paositive controls: -89 mix, AF-Z {TA100, TA98), sodium azide {TA1533), ENNG (WP2 uvrA)
and 9-aminoacridine (TA1537)

+S9 mix, 2-aminoanthracene (all strains)
Doses: -89 mix: 9.77, 19.5, 32.1, 78.1, 156, 313 ug/plate (TA100) 19.5, 39.1, 78.1, 156, 313, 625
pg/plate (TA1535, TA98, TA1537, WP2 uvrA)
+89 mix: 9.77, 19.5, 39.1, 78.1, 156, 313 pg/plate (TA100) 19.5, 35.1, 78.1, 156, 313.
625 ug/plate (TA1535, TAS8, TA1S37, WP2 uvrA)
89: Rat liver, induced with phenobarbital and 5 6-benzoflavone
Plates/test: 3
Number of replicates: 2
GLP: Yes

Tost resnlts:
This chemical did rot induce gene mutations in the S. typhimurium and E. coli strains.
Toxicity was observed at a concentration of 313 ug/plate, with or without metabolic activation.

Genetic effects:
Salmonella typhimurium TA190, TA1535, TA98, TA1537
+ ? -
Without metabolic activation 1 [0 M
With metabolic activation (1 [1 ™
Escherichia coli WF2 uvrA
+ ? -
Withount metabolic activation 1 11 M
With metabolic activation [] (1 1

2-2. Non-bacterial in vitro test (chromosomal aberration test) 2)
Purity: 99.8%
Type of cell used: Chinese hamster CHL/IU cells
Test method: OECD guidetine (No. 473) and Guidelines for Screening Mutagen city Testing of
Chemicals (Japan)
Solvent: Acetone
Positive controls: -S9 mix, Mitomycin C
+89 wix, Benzo[ajpyrene
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Doses: -S9 mix (24 h treatment): 0, 100, 20C, 400 pig/mi
-59 mix (48 h treatment): 0, 50, 100; 200 pg/mi
-§9 mix (6 h pulse treatment): 0, 175, 350, 700 pg/mi
+59 mix (6 h pulse trestent): 0, 188, 375, 750 pg/ml
S-9: Rat liver, induced with phenobarbital and 5,6-benzcflavone
Plates/test: 2
GLP: Yes

Test resuits:
This chemical induced structural chromosomal abesrations in the presence of an exogenous
metabolic activation system.

Lowest concentration producing cytogenetic effects in vitro:
Without metaholic activation (24 h treatment): 400 pg/mi
Genotoxic effects: clastogenicity polygloidy
+ 7 - + -
Without metabolic activation: ™1 [} [} {1 (] [*]
With metabolic activation: nnm 1 01M

1) The tests were performed by the Mitsubishi Chemical Safety Institute Ltd., 14 Cunayama,
Hagaki-machi, Kashima-gun, Ibaraki, 51-* 02, Japan. Tel +81-479-46-2871 Fax +81-479-16-
2874
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Mimistry of Tiealth and Welfare: Japan, Toxicity Testing Reports of Environmental Chemiicals 5,
359-386 (1997}

Glycidyl methacrylate
[CAS No. 106-91-2]
Molecular formula: C7TH1003 Molecular weight: 142,17

ABSTRACT

2,5-Epoxylpropyl Methacrylate was studted for oral toxicity in rats in an OECD combined
repeat dose and reproductive/developmental toxicity screening test at doses of 0, 10, 30 and 100
mg/kg/day.

In the repeat dose study, salivation was observed in 5 male rats receiving, 30 mg/kg and in all
males (12 rats) receiving 100 mg/ks,. Increased absolute and relative kidney weights were observed
in both sexes receiving 100 mg/kg. Histopathologically, squamouns hyperplasia of the forestomach
was evident in 1 ales recetving 30 and 100 mg/kg and edema of the forestomach submucosa was
observed in males receiving 30 mg/kg. NOELs for repeat dose toxicity are considered to be 10
mg/ke/day for males and 30 mg/kg/day for females.

In terms of reproductive/developmental toxicity, the fertility index decreaserd significantly in
the 100 mg/kg group. No effects were observed on the development of the next generation. NOELs
for reproductive per.ormance of both sexes, and pup development are considered to be 30
mg/kg/day and 100 mgs/ke/day, respectively.

Genotoxicity of 2,3-epoxypropyl methacrviate was studied by chromosomal aberration test in
cultured Chinese hamster lung (CHL/TU) cells. Structural chromosomal aberraticns were induced
under the following conditions: 24 h continuous treatment at 0.013 and 0.025 mg/ml (mid and high
concentrations); 48 h continuous treatment at 0.025 mg/ml; short-term treatment with an exogenous
metabolic activation system at 0.18 mg/ml (high conrentzation); short-term treatment without a
metabolic activation system at 0.044 mg/ml (high concentration). Polyploidy was induced at 0.025
mg/ml with 48 h contiruous treatment and at L. 044 ing/m] ~with short-term treatinent without a
metabolic activation system,

A significant and dose-dependent increase of micronucleated polychromatic erythrocytes
{MNPCE) was observed in both male and female mice after 48 hours treatment. The proportion of
polychromatic erythrocytes in the total erythrocytes was sigrificantly lower at the highest dose in
male and female mice.

SUMMARIZED DATA FROM THE STUDIES

1. Repeat Dose and Reproductive/Developmental Toxicityl)
Purity: 99.93 %
Test species/strains: Rat/Crj: CD (SD)
Test method: OECD Combined Repeat Dose and Reproducti ve/Developmental Toxicity Screening
Test
Route: Oral (gavage)
Doses: 0 (Vehicle), 10, 30, 100mg/kg/day
Number of animals: Males, 12; females, 12/group
Ve ‘e Cornoil
Adm..astration perios: Males, 45 days
Females, from 14 days before mating to day 3 of lactation
Termunal kill: Males, day 45
Females, day 4 of lactation
GLP: Yes

Test results:
<Repeat dose toxicity™>
Salivation was observed in 5 male rats receiving 30 mg/ke ard in all males (12 rats) receiving



-
LY :

3>

100 mg/kg. There were no obvious influences of the test substance on the body weight gain or food
conspmption in either sex, or in the hematological and blood chemistry examinations of male rats.
Incressed absolute and relative kidney weights were observed in both sexes receiving 100 mg/kg.
Pathological examination revealed no specific macroscopical findings attributable to the
administration of the test substance. As histological findings, squsmous hyperplasia of the
forestomach was observed in males receiving 30 and 100 mg/kg, and edema of the forestomach
submucosa was noted in males receiving 30 mg/kg. Many animals were infertile apparent in the
100 me/kg group. However, morphological abnormalities v-sre not apparent in the testes, ovaries,
epididymis, seminal vesicles, prostate, utecus or pitnitary gland. Moreover, counts of Stage VIII
seminiferous tubules in the testes of the ! 0 mg/kg groug did not reveal any effects attributable to
the administration of the test substance.

NOELS for repeat dose toxicity are considered to be 10 mg/kg/day for male ~d 30
wg/kg/day for females.

<Reproductive and developmental toxicity>

The fortility index decreased significantiy in the 100 mg/kg group, presumably due to the low
sperm motility revealed by secondary investigations. There were no effects of the test substance on
the estrous cycle, copulation index, gestation length, or parturition. Slight decreases in the numbers
of corpora lutea, implants, pups bom and live pups as well as the implantation and delivery indices
were observed in the 100 mg/kg group. However, clear effects attributable to the administration of
the test substance couid not be concluded because of the few cases. There were no significant
differences in the gestation index, live birth index or viability index on day 4. No abnormalities
attributable to the administration of the test substance were noted in the body weights of live pups
or on necropsy of pups in any treated group.

NOELs for reproductive performance of males and females, and pup development are
considered to be 30 mg/ke/day and 100 mg/kg/day respectively.

2. Genetic Toxicity
2-1. Non-bacterial in vitro test (chromosomal aberration test)2)
Purity: 99.93 %
Type of cell used: Chinese hamster lung (CHLAU) cells
Test method: Guidelines for Screening Mutagenicity Testing oi Cheriicals (Japan)
Solvent: Dimethylsulfoxide
Fosiave vonirois: -59 mix, Mitomycin C
+89 mix, Cyclophosphamide
Doses: - S9 mix (continuous treatment): 0, 0.0063, 0.013, 0.025 mg/ml
-S9 mix (shori-term treatment): 0, 0.011, 0.022, 0.044 mg/ml
+89 mix (short-term treatment):. 0, 0.044, 0.088, 0.18 mg/ml
S-9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 2
GLP: Yes

Test results:
Cytogenetic effects were seen as follows.

Structural chromosomal aberrations (including gap) were induced under the following
conditions: 24 h continuous treatinent (0.013 and 0.025 mg/ml: mid and high concentrations, 3.5
and 89.5%); 48 h continuous treatment (0.025 mg/ml, 48.5 %); shorr-term treatment with an
exogenous metabolic activation system (0.18 mg/ml: high concentration, 9.5%); short-term
treatment without the metabolic activation system (0.044 mg/ml: high concentration, 28.5%).
Polyploidy was induced under the following conditions: 24 h continuous treatment (0.013 mg/mi,
1.38%); 48 h continuous treatment (0.025 mg/ml, 9.40%); short-term treatment with an exogenous
metabolic activation system (0.088 mg/ml: mid concentration, 0.88%); short-term treatmaent
without the metabolic activation system (0.044 mg/mi, 0.88%). However, a trend test showed no
dose-dependency for the induction of polyploidy with the 24 h continuous treatment and the short-
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term treatment with the metabolic activation system.

Lowest concentration producing cytogenetic effects in vitro:

Without metabolic activation (continuous treatment)

: 0.013 mg/ml (clastogenicity)

: 0.025 mg/mi (clastogenicity and polyploidy)
Without metabolic activation (short-term treatment)

: 0.044 mg/ml (clastogenicity and polyploidy)
With metabolic activation (short-term trea:ment)

- 0.18 mg/mi (clastogericity)

: 0.088 mg/ml (polyploidy)

Genotoxic effocts: clastogenicity  polyploidy
+ 7 - + 7 -

Without mewsbolic activation: *1 11 ] 1 (1 [1
With meetabolic activation: ™ 1 11 [1 ™11

2-2. Non-bacterial in vavo test (Micronucleus test)2)
Purity: 99.93 %
Test species/strains: Mice/Crj: BDF1, male and female
Test methods: Guideline for Screening Mutagenicity Testing of Chenucals (Japan) and OECD
Guideline No. 474
Procedure: Bone marrow/acridine orange siaining,
Solvent: Olive oil
Positive control: Cyclophosphamide 50 mg/kg
Doses: 0, 188, 375 and 750 mg/kg in wmales
0, 250, 500 and 1000 my 'kg, in femaies
Mice/group: 5 male and £_male/'gronp
GLP: Yes

Test results:
The frequency of micronucleated polychromatic ervthrocytes w .s significantly increased in
males and females with dose-dependency at 48h after oral gavage administration. Inhibition of

bone marrow cel® proliferation was observed at the high dose in both sexes under the test
conditions.

Lowest dose producing toxicity: 400 mg/kg in males and females

Maximum tolerated dose: 750 mg/ke in males

1000 me/kg in females
Genotoxic effect:
- ? -
Micronucleus test: il [} []

1) The tests were performed by the Biosafety Resez ch Center, Foo” *, Drugs and Pesticides ( An-
pyo Center), Japan, 582-2 Shioshinden Arahama, Fukude-cho, 1 vata-gun, Shizuoka, 437-12,
Japan. Tel +81-538-58-1266 Fax +81-538-58-1393

2) The tests were performed by the Hatano Research Institute, Food and Drug Safety Center, 7295
Ochiai, Hadano-shi, Kanagaws, 257, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627



Ministry of Health and Weifare: Japan, Z:-vicity Testing Reports of Environmental Chemicals 5,
579-604 (1997)

Dimethylaminoeihyl acrylate or 2<(Dimethyla.ino) ethyi acrylate

* [CAS No. 2439-35-2)

Molecular formula: C7H13NO2 Molecular weight: 143.21

ABSTRACT

2~(Dimethylamino) ethyl acrylate was studied for oral toxicity .n SIXCrj:CD) rats in an OECD
combined repeat dose and reproductive/developmential toxicity screening test at doses of 0, 4, 20
and 100 mg/kg/day.

With regard to repeat dose toxicity, two famales died, and suppression of body weight gain
and decrease ‘n food consumption were observed in males in the 100 mg/kg group. Increaseu in
reticulocyte,  elet and segmented neutrophil counts, and a decrease in albumin were also noted
in this group. hListopathological examination revealed nlceration, inflammatory cell infiltration and
hyperplasia of the mucosa in the forestomach, and hyperplasia of plasma cells in tt.e pancreatico-
duodenal lymph nodes in both sexes, and atrophy of the thymus in females of the same gioup. In
the 20 mp/kg group, similar histopathological changes were observed in the forestomach in males.
The NOELSs for repeat dose toxicity are considered to be 4 mg/kg/day for males and 20 mg/ka/duy
for females. In terms of reproductive/developmental toxicity, the compound had no effects on any
relevant parameters. The NOELSs for reproducti ve/developmental toxicity are considered to be 106
mg/kg/day for parental animals and offspring.

2-{Dimethylamino) ethyl acrylate was mutagenic in Salmonella typhimuriion TA98, with an
exogenous metabolic activation system.

Genotoxicity of 2-(dimethylamino) ethyl acrylate was studied by chromos: ymal aberration test
in cultured Chinese hamser lung (CHL/U) cells. Structural chromosomal aber ations were induced
with continuots treawnent at 0.060 mg/m! (high concentration), and short-term treatment with and
without an exogenous metabolic activation system at 0.050 and 0.010 mg/ml (both high
concentrations), respectively. Polyploidy was induced with contimuous treatment at 0.060 mg/ml,
short-term treatment with the metabolic activation system at 0.025 and 0.050 mg/mi (low and high
cencentrations), and short-term treatment without metabolic activation svstem at 0.0050 and 0.010
mg/ml (lovs and high concentrations).

SUMMARIZED DATA FROM THE STUDIES

1. Repeat Dose and Regproductive/Developmental Toxicity1)
Purity: 99.9%

“Test species/strain: Rats/Crj: CD (SD)

Test method: OECD Combined Repeat Dose and Reproductive/Developmental Toxicity Screening
Test
Route; QOral (gavage)
Dosage: 0 (Vehicle), 4, 20, 100 mg/kg/day
Number of animals: Males, 12; females, 12/group
Vehicle; Corn oil
Administration period: Masles, 43 days
Fomales, from 14 days before mating to day 3 of Iactation
Terminal kill: Males, day 44
Females, day 4 of lactation
GLP: Yes

Test results:
<Repeat dose toxicity™>



Al14

Ini the 100 mg’kg group, two fe: 2les died. and males showed a transie 2t suppression of body
weight gain and a decrease in fo_u consumption. At necropsy, thickening - the wall of the
forestomach and enlargement of the pancieatico-duodenal 'vmph nodes were observed in beth
sexes. Histopathological examination rovesled ulceration, inflamm:.tory cell infiltration and
byperplasia of the mucosa in the forestomach, and hyperplasia of piasma cells in the pancreatico-
diodenal Iymph nudss in both sexes. Atrophy of the thymus was also cbserved in females.
Hematological and blood chemical examinations in males showed increased reticvlcoyte, platelet
and segmemed neutrophil counts, and a .ecrease in albumin In the 20 mg/kg group, sizmiar
histopathological changes were observed in the forestomach :n males.

The NOELs for repeat dose toxicity are considered to be 4 mgkg/day for males and 20

mg/kg/day for females.

<Reproductive and developmental toxicity>

The compound had no effects on reproductive parameters such as the mating index, the
fertility index, number of corpora lutea or implantations, the implantation index, (he gestation
index, the delivery index, gestation length, parturition or maternal behavior. On examination of
neonates, there were no significant differences in number of offspring or live offspring, the sex
ratio, the live birth index, the viability index or body weight. No abnortna' findings ascibable to
the compound were found for external features, clinical signs or necropsy of the offspring.

The NOELSs for reproductive and developmental toxicity are consideced to be 100 mg/kg/day
for parental animals and offspring,

2. Genetic Toxicity
2-1. Bacteial test1 0 _ . v S
Purity: 99.5 wt%
Test species/strains: Salmonella yphimuriw~ TA100, TA1535, TA9S, TA1537, Escherichia coli
WP2 uvrA
Test method: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan} and OECD
Guideline No. 471 and 472

Procedures: Pre-incubation method

Solvent: Water

Positive controls: -S9 miz, 2-(2-Furyl)-3-(S-nitro-2~furyl) acrylamide (TA100, TA9S, WP2),

Sodium aznde (TA1535) and 9-Aminoacridine (TA1537)
+89 mix, 2-Aminoanthracene (five strains)

0, 78.1, 156, 313, 625, 1250, 2500 ug/plate (TA98, TAIS37
0, 156 - 5000 pz/plate (TA100, TA1535, WP2)
+89 mix;

0, 156 - 5000 pg/plate (TA100, TA1535, TASS, TA1537)
0, 313 - 5000 pg/plate (WP2)

89: Rat liver, induced with phencbarbital and 5,6-benzoflavone

Plates/test: 3

Number of replicates. 2

GLP: Yes

Test results:

This chemical induced mutations in S. typhimuriuen TA98 with an S9 mix. Toxicity was
observed at 1250 pg/plate (TA98, TA1537), 2300 ug/plate (TA1535), 5000 pg/plate (TA100, WP2)
without S9 mix, and at 2500 pg/plate (TA1535), 5000 pg/plate (TA100, TA98, TA1537) with an 59
mix. Toxicity was not observed in WP2 with an S9 mix.

Genetic effects:
Salmoneiia tophimuriion TAS8
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+ ?7 -
Without metabolic activation 1 1 ™
With metabolic activation i 01 0N
Salmonella typhimuriwn TA100, TA1535, TA1537
+ 7 -
Without metabolic activation 1 1 ™
With metabolic activation i1 [ M
Escherichia coli WP2 uvtA
+ 7 -
Without metabolic activation 1 3 mM™
With metabolic activation (] [1 ™

2-2. Non-bacterial in vitro test (chrmosomal aberration test)2)
Purity: 95.9 wt%
Type of cell used: Chinese hamster hang (CHL/IU) celis
Test method: Guidelines for Screening Mutagenicitv Testing of Chemicals (Japan) and OECD
Guideline No. 473
Solveat: Distilled water
Positive controls: -S9 mix, Mitomycin C
+359 mix, Cyclophosphamide
Daoses: -5 mix (continuous treatment): 0, 0.015, 0.030, 0.060 mg/ml
-89 mix (short-term treatment): 0, 0.0050, 0.010 mg/m}
+S0 mix (short-term treatment): 0, 0.025, 0.050 mg/mi
S-9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 2
GLP: Yes

Test results:

Cytogenetic effect were seen as follows.

Structural chromosomal aberrations (including gap) were induced under the foilowing
sondidans: M h continuons treatment (0,060 ma/ml: hish concentrations, 22.5%); 48 L comtinucus
treatment (0.060 mg/ml, 8.5%); short-term treatment with an exogenous metabolic activation
system (0.050 mg/ml: high conceniration, 12.5%); short-term treatment without the metabalic
activation system (0.010 mg/ml: high concentration, 16.0%). Polyploidy was induced under the
fcllowing conditions: 24 h continuous treatment (0.060 mg/ml, 10.75%); 48 h continuous treatmesit
(0.060 mg/ml, 6.21%); short-term treatment with an exogenous metabolic activation system (0.025
and 0.050 mg/mi: low and high concentrations, 1.25 and 5.25%); short-term treatment without the

" metabolic activation system (0.0050 and 0.010 me/ml: low and high concentrations, 1.25 and

10.88%).

Lowest concentration producing cytogenetic effects in vitro:
Without metabolic activation (continuous treatment). 0.060 mg/m! (clastogenicity)

: 0.060 mg/ml (polyploidy)
Without metabolic activation (short-term treatment): 0.010 me/ml (clastogenicity)
: 0.0050 mg/mi (polyploidy)
With metabolic activation (short-term treatment): 0.050 mg/ml (clastogenicity)
: 0.025 we/ml (polyploidy)
Genotoxic effects: clastogenicity  polyploidy
+ 7?7 . + 9 -

Without metabolic activation: (] [j [] * [.] [1



With metabolic activation: 11 0] *1 [1 []

1) The tesis were performed by the Mitsubisii Chemical Safety Institute Ltd., 14 Sunayama,
Hasaki-machi, Kashima-gun, Ibaraki, 314-02, Japan. Tel +81-47. -46-2871 Fax +81-479-46-
2874

2) The tests were perforied by the Hatano Research Institute, Food and Drug Safety Center, 729-5
Ochiai, Hadano-shi, Kanagawa, 257, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627
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Ministry of Health and Welfare: Japan, Toxicity Testing Reports of Ervizonmental Cheni-als 6,
539-568 (1998)

2-(Dimethylamino)etiryl methacrylate
[CAS No. 2867-47-2}
Molecular formula: CSH15NO2 Molecular weight: 157.24

ABSTRACT

A single dose oral toxicity test revealed an LD50 vrlue of above 2000 mg/kg for the
compound in both sexes.

2-(Dimethylamino)ethyl methacrylate was studied for oral toxicity in rats in an OECD
combined repeat dose and reproductive/developmental toxicity screening test at doses of 0, 40, 200
and 1000 mg/Ag/day.

With regard to repeat dose toxicity, three female. fied in the 1000 mg/kg group. Soiled tail,
twitching, chronic convulsion end suppression of body weight gain in both sexes, and a decrease in
food consumption in females were also observed in the late period of administration in this group.
Histopathological examination revealed degeneration of nerve fibers in the brain and spinal cord,
and hyperplasia of the mucosa, edema and inflammatory cell infiltration in the forestomach in both
sexes, and atrophy of the thymus in females in the 1000 mg/kg group. Increases in organ weights
without histopathological changes were cbserved for the kidneys of both sexes, the livers of males,
and the adrenals of females in this group. BUN was slighty increased in males in the same group.
Slight anemic changes were observed in males of the 200 and 1000 mg/ks; groups. The NOELs for
repeat dose tonicity are considered to be 40 mg/kg/day for males and 200 mg/kg/day for females.
In terms of reproductive/de velopmental toxicity, the compound exerted effects on maternal
behavix, the body weight of neonates and the viability index in the 1000 mg/kg group. The
NOEL: for reproductive/developmental toxicity are considered to be 1000 mg/kg/day for parental
males. and 200 mg/kg/day for parental females and oﬂ‘sp-mg

2(Dimethylamino)ethyl methacrylate was mutagenic in Salmonella typhimurium TA1537
without an exogenous metabolic activation system.

2-(Dimethylamino)ethyl methatrylate induced structural chromosomal aberrations in CHL
cells with and without an exogenous metabolic activation system.

SUMMARIZED DATA FROM THE STUDIES

1. Single Dose Toxicityl)

Purity: 99.8 %

Test species/strain: Rat/Cyj: CD (SD)

Test method: OECD Test Guideline 401
Route: Oral (gavage)
Daosage: 0(Vehicle), 500, 1000, 2000 mg/ie/day
Number of animals/group: Males, 5; females, 5
Vehicle: Corn ail

GLP: Yes

Test results:

No deaths occurred in any of the trearted groups. At necropsy, raised patches in the
forestomach were observed in males of the 2000 mg/kg group. Histopathologically, papdlomatous
hyperplasia in the forestomach was apnarent.

2. Repeat Dose and Reproductive/Developmental Toxicityl)

Purity: 99.8 %

Test species/strain: Rat/Cqg: CD (SD)

Test method: OECD Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening
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Test
Route: Oral (gavage)
Doses: O(vehicle), 40, 200, 1000 mg/kg/day
Number of auimals/group: Males, 12; females, 12/group
Vehicle: Corn ail
Administration period' Males, 47 days
Famale, from 14 days before mating to day 3 of lactation
Terminal kill: Males, 44 days
Females, day 4 of lactation
GLP: Yes

"Test results:
<Repeat dose toxicity™>

In the 1000 mg/kg group, three females died. Soiled tail, twitching, chronic convulsion and
suppresston of body weight gain were observed in both sexes in the late period of administration.
Food consumption was reduced in females during the lactation period. At necropsy, thickening of
the wall of the forestomach was observed in both sexes. Histopathological examination revealed
degeneration of nerve fibers in the brain and spinal cord, and hyperplasia of the mucosa, edems and
inflammatory cell infiltration in the forestomach in both sexes. Atrophy of the thymus was also
observed in females. Increases in organ weights without histopathological changes were observed
for the kidneys of both sexes, the liver of males, and the adrenals in females. Slight increase of
BUN in males was observed on blood chemical examination. Hematological examination in males
showed shght anemic changes such as decreases in erythrocyte counts, hemoglobin concentration
and hematocrit, and an increase in the reticulocyte ratio.

In the 200 mp/kg group, decreases in hemoglobin concentration and hematocrit were observed
in males.

The NOELs for repeat dose toxicity are considered to be 40 mg/kg/day for males and 200
mg/kg/day for females.

<Reproductive and developmental toxicity>

The compound had no effects on reproductive parameters such as the mating index, the
fertility index, numbers of corpora lutea or implantafions, the implantation index, the delivery
mdex, ihe gesiatton mdex, gesiaiion lengi or pariuniion Three dams of the 1000 mg/kg group,
however, lost all their pups in the Tactation period. On examination of neonates, tL~ 1000 mg/kg
dose was associated with a decrease in body weight and a2 low viability index. There were no
significant differences in numbers of offspring or live offspring, the sex ratio or the live birth index.
No abnormalities ascribabie to the compound were found for external featues, clincal signs or
necropsy findings for the offspring.

The NOELSs for reproductive and developmental toxicity are considered to be 1000 mg/ke/day
for parental males, 200 mg/kg/day for parental females and offspring,

3. Genetic Toxicity
3-1. Bacterial test2)
Purity: 99.8 %
Test species/strains: Salmonella typnirwrium TA100, TA1535, TA98, TA1537, Escherichia coli
WP2 uvrA
Test metheds: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
Guidelines No. 471 and 472
Procedures: Pre-incubation method
Solvent: Distilied water
Positive controls: -S9 mix; 2-(2-Furyl)-3S-nitro-2-furyl) acrylamide (TA100, TA93 and WP2
uvrA), Sodium azide (TA1535), 9-Aminoacnidine (TA1537)
+89 mix, 2-aminoanthracene (all strains)
Daoses: -89 mix: 0, 156, 313, 625, 1230, 2500, 5000 ug/plate
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+89 mix: 0, 156, 313, 625, 1250, 2500, 5000 ;.g/plate
[Confirmative test]
+89 mix: 0, 1000, 1500, 20:00, 2500, 300G, 3500, 4000, 4500, 5000 ug/plate
96: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Ploesfest:
Numaber of reyficates: 2
GLP: Y=c

Test rasults:
This chemica: induced mutations in 8. typhizaurine TAL1537 widhout an 79 mix. Toxicity was
observad at 3600 pa/plate (TA98, TA1537) without an SO mix 'n 1 condrmation cest, toxicity was
~«-Userved at more than 3500 pg/plate (TA98, TA1537) without an ¥9 mix,

Genotoxic effacts:
Salmonella typhimurium TA1527
+ 0?7 -
Wit sout metabolic activation ™ 1 i1
Wit metabolic activation {3 (1 ™9
Seotmonella typhinturitum TA100, TA1535, TAY8
+ ? -
Withwut metabolic activation T 11 1
*#hith metabolic activation i1 1
Escher ichir coli WP2 uvtA
+ 7 -
Without metabolic act: vation [1 (1 ™
With metaboii= activation 1 I[1 ™M

3-2. Non-bacterial in vitro test (chromosoma! aberration test)2)
Purity: 99.83 %
Ty 20 of coll used: Chinese hamster lung (CHL) cell=
Tect method: Guidelines for Screening Mutagenicity Testing of Chem: ;als (Japan)and OECD
Guideline No. 473
Solvent: Distilled water
Positive controls: -S9 mix, N-Methyl-N-nitro-N-nitrosoguanidine
+89 mix, Benzo[alpyrene
Doses: -S9 mix (24 and 48-hr continuous treatment): 0, 20, 39, 78, 156, 313, 625 ug/mL
-89 mix (6-hr short-term treatment): 0, 200, 400, 61, 800, 1400, 1600 pg/mlL
+89 mix (6-hr short-term treatment): 0, 200, 400, 600, 800, 1400, 1600 pg/mL
S-9: Rat liver, induced with phenobarbital and 5,6-benzofiavone
Plates/test: 2
GLP: Yes

Test results:

Structural chromosomal abetrations including gaps were induced at 625 ..g /mL on 24-and 438-
hr treatment (88.5 and 76.5 %, respectively) without an S9 mix, at 200, 400 and 600 j.g /mL on 6-
hr short-term treatment (6.5, 49.5 and 87.5 %) without an S9 mix, and at 300, 1400 and 1670
mg/mL on 6-hr short-term treatment (13.5, 99.5 and 100 %) with an S9 mix. Polyploidy was not
induced in any treatment grovo.

Cytotoxicity was observed at more than 800 pg /mL on 6-hr short-term treatment without an
S9 mix.

Genotoxic effects: clastogenicity  polyploidy
+ 7 - + 7 -



Without metabolic activation: 113 1101

With aetabolic activation: ] J 11

1) The tests were performed by the Mitsubishi Chemical Safety Institte Ltd., 14 Sunayama,
Hasaki-machd, K ashimz-gun, Ibaraki, 314-0255, Japan. Tel +81-479-46-2871 Fax +81-479-
46-2874

2) The tests were pet formed by the Research Institute for Animal Science in Biocheawstry and
Toxicology, 3-7-11 Hashimctodai, Sagamihara-shi, Kanagawa 229-1132, Japan. Tel +81-42-
762-2775 Fax +81-42-762-7979
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Ministry of Health and Welfare: Japan, Toxicity Testing Reports of Environmental Chemicals 6,
149-175 (1998)

2{Diethylamino)ethyl methacrylate
[CAS No. 105-16-8]
Molecular formula: CI0H1902N Molecular weight: 185.27

2-(Diethylamino)ethyl methacrylate was studied for oral toxicity in rats in an OECD combired
repeat t‘l’:yse and reproductive/developmental toxicity screening test at doses of 0, 50, 150 and 500
mg/kg/day.

With regard to repeat dose toxicity, high values for BUN and relative weights of kidneys were
observed in males of the 150 mg/kg group and high values for BUN and absolute and relative
weights of kidneys were observed in males of the 500 mg/kg group. Low values for hemoglobin,
mean corpuscular volume, mesn corpuscular hemoglobin and mean corpuscular hemoglobin
concentration and high values for total iron-binding capacity and unsaturated iron-binding capacity
were seen, as well as low a 2-globulin and high b ~globulin fraction ratios which were thought to be
reflections of the aforementioned changes. There were no effects of the test substance in females of
the 500 mg/kg group.

The NOELSs for repeat doss toxicity are considered to be 50 wg/ke/day for males, and 500
mg/kg/day for females.

With regard to reproducti ve/developmental toxicity, a tendency towerd low numbers of pups
and Jow delivery index were observed in the 500 mg/kg group. There were no effucts of the test
substance on development of pups.

The NOELs for reproductive performance are considered to be 500 mg/kg/day for males, 150
mg‘kg/day for fernales, and 500 mg/kg/day for development of pups.

2-(Diethylamino)ethy! methacrylate was not mutagenic in Salmonella typhimurium TA100,
TA1535, TA98, TA1537 and Escherichia coli WP2 uvrA, with or without an exogenous metabolic
activation system.

Genotoxicity of 2-(diethylamino)ethyl methacrylate was studied by the chromosomal
aberration test in cultured Chinese hamster ung(CHL/IU)cells.

2~(Diethylamino)ethyl methacrylate induced structural chromosomal aberrations at 0.30 and
0 60 ma/ml {mid and hish concentratione) in the prasencs of an exngenons metabalic activation
system. Polyploidy was induced at 0.15 and 0.30 mg/mL(mid and high concentrations) on
continous treatment for 24 h, at 0.30 mg/mL(high concentration) on continuous treatment for 48 h
and at 0.30 mg/mL(high concentration) in the absence of an exogenous metabolic activation ’

systeny.
SUMMARIZED DATA FROM THE STUDIES

1. Repeat Dose and Reproductive/Developmental Toxicityl)
Purity: 99.8 %

. Test species/strain: Rat/Crj: CD (SD)

Test method: OECD Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening
Test
Route: Oral (gavage)
Doses: O(vehicle), 50, 150 and 500 me/ke/day
Number of animals/group: Males, 12; females, 12/group
Vehicle: Olive oil
Administration period: Males, 49 days
Females, from 14 days before mating to the day before autopsy (day 3 of
lactation)
Terminal kill: Males, 50 days
Females, day 4 of lactation
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GLP: Yes

Test results:
<Repeat dose toxicity>

In males of the 500 mg/kg group, low values for hemoglobin, mean corpuscular volume, mean
corpuscular hemoglobin and mean corpuscular hemoglobin concentration and high values for
unsaturated iron-binding capacity and total iron-binding capacity were seen, as well as low o
globulin and high B-globulin fraction ratios, which were thought to be reflections of the
aforementioned changes. In addition, high values for BUN and absolute and relative weights of
kidneys were observed. There viere no effects of the test substance on clinical signs, body weights,
food consumption, urinalysis parameters, gross pathology or histopathology. In the 150 mg/kg
group, high values for BUN and relative weights of kidneys were observed. There were no effects
of the test substance on clintcal sign:, body weights, food consumption, urinalysis data,
hematology, gross pathology or histopathology. In the 50 mg/kg group, there were no effects of the
test substance with regard to any observation, measurement or examination. As for females, there
were no effects of the test substance on climcal signs, body weights, food consumption or
histopathology in any treatment groups.

The NOEL:s for repeat dose toxicity are considered to be 50 mg/kg/day for males, and 500
mg/kg/day for females.

<Reproductive/developmental toxicity™

Withregard to aale and female parents, there were no effects of the test substance on estrous
cycle, copulation index, fertility index, length of gestation, delivery and lactation condition, the
mumbers of corpora lutea and implantation sites, implantation index or birth index. However, 2
tendency towaid low numbers of pups bom and a low delivery indey were observed for the 500
mg/kg group.

With regard to pups, there were no effects of the test substance on sex ratio, the mimber of
stillborn pups, live birth index, external anomalies, body weights, viability index on day 4 or gross
pathology.

The NQOEL:s for the reproductive/developmental toxicity are considered to be 500 mg/kg/day
tor males, 150 mg/ke/day for females, and 500 mg/kg/day for pups.

2-1. Dacierial testZ)
Purity: 99.8 %
Test species/strains. Salmonella typhimurium TA100, TA1535, TA98, TA1537, Escherichia colt
WP2 wrA
Test methods: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
Guidelines No. 471 and 472
Procedures: Pre-incubation method
Solvent: DMSO
Positive controls: -S9 mix; 2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide (TA100, TA98 and WP2
uvrA), Sodium azide (TA1535), 9-Aminoacridine hydrochloride (TA1537)
+S9 mix, 2-aminoanthracene (all strains)
Doses: -89 mix: 0, 156, 313, 625, 1250, 2500, 5000 pg/plate (TA100, TA1535, TAS8 and
TA1537); 0, 313 - 5000 pg/plate (WP2 uvrA)
+89 mix: 0, 156 - 5000 ug/plate (five strains)
S9: Rat liver, induced with phencbarbital and 5,6-benzoflavone
Plates/test: 3
Number cf replicates: 2
GLP: Yes

Test results:
This chemical did not induce gene mutations in S. typhimunium and E. coli strains. Toxicity
was observed at 5000 pg, /plate (TA100, TA1535, TA98, TA1537) without an SO mix and at 2500



pg /plate (five strains) with an $9 mix Toxicity was not observed at 5000 pg, /plate in WP2 uvrA

without an S9 mix.
Genetic effects:
Salmanella typhimurixm TA100, TA1535, TASS, TA1537
+ ? -
Without metabotic activation (1 1 ™M
With metabolic activation 1 1M
Escherichia coli WP2 uvtA
+ 7?7 -
Without metabolic activation (1 (1 ™
With metabolic activation 1 [1 ™M

2-2. Non-bacterial in vitro test (chromosomal aberration test)2)

Purity: 99.8 %

Type of cell used: Chinese hamster lung (CHL) cells

Test method: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan)and OECD

Guideline No. 473

Solvent: DMSO
Positive controls: -S89 mix, Mitomycin C

+S9 mix, Cyclophosphamide

Doses: -S9 mix (continuous exposure): 0, 0.075, u.15, 0.30 mg/mL

-59 mix (short-term exposure): 0, 0.075, 0.15, 0.30 mg/al,
+59 mix (short-term exposure): 0, 0.15, 0.30, 0.60 ag/mL

$-9: Rat liver, induced with phenobarbital and 5,6-benzoflay one
Plates/test: 2

GLP: Yes

Test results:

Cytogenetic effects were seen as follows.

Structural chromosomal aberrations (included gap) were induced at 0.30 and 0.60 mg/mL (mid
and high concentrations, 6.0% and 24.5%, respectively) in the presence of an exogenous metabolic
activation system. Polyploidy was induced under the following conditions: 24 h continuous
treatment (0.15 and 0.30 mg/mL: mid and high concentration, 1.75 and 7.25%, respectively); 48 h
continuous treatment (0.30 mg/mi, 5.13%); shoit-term treatment without an exogenous metaboiic
activation system (0.30 mg/mL, 7.13%).

Lowest concentration producing cytogenetic effects in vitro:

Without metabolic activation (continuous freatment): 0.15 mg/mL (polyploidy)
Without metabolic activation (short-term treatment): 0.30 mg/mlL (polyploidy)
With metabolic activation (short-term treatment): 0.30 mg/mL (clastogenicity)

Genotoxic effects: clastogenicity  polyploidy

+ 7 - + 7 -
Without metabolic activation: 1101 M ™ (111
With metabolic activation: ™Il 0 (1 [1m™

1) The tests were performed b, = 20 Res: s Center Inc, 1284, Kamado, Goteraba-shi, Shizuoka,
412-0039, Japan. Tet +81-550-82-2000 Fax +8.-550-R2-2379

2) The tests were performed by the Hatano Research Institute, Food and Drug Safety Center, 729-5
Ochiai, Hadano-shi, Kanagawa, 257-0025, Japan. Tel +81-463-82-4751 Fax +81-463-82-9627
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Ministry of Health and Welfare: Japan, Toxicity Testing Reporis of Emvironmental Chemicals 6,
399-430(1998)

2-Ethythexyl methacrylate
{CAS No. 688-84-6]
Molecular formula: C12H2202 Molecular weight: 198.34

ABSTRACT

A single oral dose toxicity test revealed an LD50 value of more than 2000 mg/kg for both
sexes.

2-Ethylhexyl methacrylate was studied for oral toxicity in rats in an OECD combined repeat
dnse and reproductive/developmental toxicity screening test at doses of C, 30, 100, 300 and 1000
mg/kg/day. One female died in the 1000 mg/kg group (12 ammals of each sex).

In the males, the absolute lidney weights and the relative pituitary, liver and kidney weights
were increased in the 300 and 1000 mg/kg groups. Suppression of body weight gain, decreased
food consumption, RBC, hemoglobin, hematocnit, WBC and total protein, and increased GOT,
GPT, A/G ratio, BUN and Cl, as well as focal necrosis in the liver and decreased extramedullary
hematopoiesis in the spleen were seen in the 1000 mg/kg group. In the females, the relative kidney
weights were increased in the 100 mg/kg or more groups. Suppression of body weight gain during
the pre-mating, pregnancy and lactation periods and decrease in food consumption during the pre-
mating period, atrophy of the thymus, increased absolute kidney, relative thyroid and liver weights,
and decreased extramedullary hematopoiesis in the spleen and focal malacia in the medulla
oblongata were seen in the 1000 mg/kg group. The NOELs for repeat dose toxicity are considered
to be 100 mg/kg for maies, and 30 mg/kg for females.

With regard to reproductive/developmental toxicity, three of the seven females lost their pups
in the 1000 mg/kg group. Numbers of corpora lutea and implantation scars were decreased in the
1000 mg/kg group. The NOELSs for reproductive performance are considered to be 1000 mg/kg for
males, and 300 mg/kg for females. With regard to pups, decreased mimbers of live pups born were
seen in the 300 and 1000 mg/kg groups. Decreased birth, live birth and viability indices, and
decreased body weights of both sexes on day 0 and day 4 after birth were seen in the 1000 mg/kg
group. The NOEL for pup development is considered to be 100 mg/kg,

2-Ethylhexyl methacrylate was not mutagenic in Salmonella typhimurium TA100, TA1535,
TAS8, TA1537 and Escherichia coli WP2uwrA

2-Ethyihexyl methacryiate did not induce structural chromosomal aberrations or polyploidy in
CHL/IU cells, with or without an exogenous metabolic activation system.

SUMMARIZED DATA FROM THE STUDIES

1. Single Dase Oral Toxicityl)

Purity: 99.4 %

Test species/strain: Rat/Crj. CD {SD)

Test method: OECD Test Guideline 401
Route: Oral (gavage)
Dosage: 0(Vehicle), 500, 1000, 2000 mg/ke/day
Number of animals.zroup: Males, 5; females, 5
Vehicle: Corn oi!

GLP: Yes

Test results:

No deaths occurred in any group.

Based on the above results, the LD50 value of 2-ethythexyl methacrylate was concluded to be
more than 2000 mg/ke for both sexes.
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2. Repeat Dose and Reproductive/Developmental Toxicityl)
Purity: 994 %
Test species/strain: Rat/Crj: CD (SD)
Test method: OECDT Combined Repeat Dose and Reproductive/ Developmental Toxicity Screening
est
Route: Oral (gavage)
Doses: ((vehicle), 30, 100, 300, 1000 mg/kg/day
Number of animals/group: Males, 12; females, 12/group
Vehicle: Corn oil
Administration period: Males, 49 days
Famale, from 14 days before mating to day 3 of lactation
Terminal kill: Males, 50 days

Females, day 4 of lactation
GLP: Yes
Test results:
<Repeat Dose Toxicity>

Fox the males, the absolute kidney weights and the relative pituitary, liver and kidney weights
were increased in the 300 and 1000 mg/kg groups. Suppression of body weight gain and decreased
food consumption, RBC, hemoglobin, hematocrit, V' 3C and total protein, and increased GOT,
GPT, A/G ratio, BUN and Cl, as well as focal necrosis in the liver and decrezse of extramedullary
hematopoiesis in the spleen were seen in the 1000 mg/kg group.

For the females, the relative kidney weights were increased in the 100 mg/kg or more groups.
Suppression of body weight gain during t. : pre-mating, pregna=cy nd lact2’” 'n periods, decrease
in food consumption during the pre-mating period, atrophy of the thymus, the increased absolute
kidney, relative thyroid and liver weights, and decrease of extramedullary hematopoiesis in the
spleen and focal malacia in the medulla oblongata were seen in the 10006 mg/ke group, one animal
of which died.

The NOELSs for repeat dose toxicity are considered to be 100 mg/kg for males, and 30 mg/kg
for females.

<Reproductive/Developmental Toxicit >

‘With regard to reproductive/developmental toxicity, three of the seven females * .t their pups
in ihe 1000 oig/kg group. INos. of corpora fniea and impianiaiion scars were decrease.” m the 1007
mg/kg; group. The NOELSs for reproductive performance are considered to be 1000 mg/kg for
males, and 300 mg/kg for females.

With regard to pups, decreased mambers of live pups born were seen in the 300 and 1000
mg/kg groups. Decreased birth, live birth and viability indices, and decreased body weights of both
sexes on day 0 and day 4 after birth were seen in the 1000 mg/kg group. The NOEL for pup
development is considered to be 100 mg/ke,

3-1. Bacterial test2)
Purity: 99.4 %
Test species/strains: Salmanella typhimurium TA100, TA1535, TA98, TA1537, Escherichia coli
WP2 uvrA
Test methods: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
Guidelines No. 471 and 472
Procedures: Pre-incubation method
Solvent: DMSO
Pasitive controls: -S9 mix; 2-(2-Furyl)-3«5-nitro-2-furyl) acrylamide (TA100, TA98 and WP2
uvrA), Sodium azide (TA1535), 9-Aminoacridine (TA1537)
+S9 mix, 2-aminoanthracene (all strains)
Doses: -S9 mix: 0, 39.1, 19.5, 9.77, 488, 2.44, 1.22, 0.610 pg/plate (TA100, TA1535, TA1537);
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313, 625, 1250, 2500, 5000 pg/plate (WP2 wvrA, T.498)
+59 mix: 0, 625, 313, 156, 78.1, 3v.1, 19.5, 9.77 pg . slate (TA100, TA1535, TA1537);
39.1,78.1, 156, 313, 625, 1250, 2500 pg /plate (WP2 uvrA, TA98)

S9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 3

Number of replicates: 2
GLP: Yes

Test results:

This chemical did not induce gene mutations in the S. typhimurium and E. coli strains.
Toxicity was observed at concentrations of 9.77 ug/plate (TA100, TA1535 and TA1537) without

metabolic activation, and 156 pg/plate (TA100 and TA1535) and 625 pg/plate (WP2 uvrA, TA9R)
and 313 pg/plate (TA1537) with metabolic activation.

Genotoxic effects:
Salmonella typhimuriuan TA100, TA1535, TA98 TA1537
+ ?7 -
Without metabolic activation [3 1 ™M
With metabolic activation 1 11 ™
Escherichia coli WP2 uvrA
+ ?7 -
Without metabolic activation 1 (1 mM
With metabolic activation (17 11 ™
3-2. Non-bacterial in vitro test (chromosomal aberration test)2)
Purity: 99.4 %

Type of cell used: Chinese hamster lung (CHL) cells

Test method: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan)and OECD
Guideline No. 473
Solvent: Acetone

Positive controls: -S9 mix, N-Methyl-IN'-rutro-Ne-mitrosoguanidine

+89 mix, Benzo[a]pyrene
Nacas: _ Q0 miv /A4 he rrevivmirnie frantmant)- O 10 YN AN QN o fenT
AT POWAS. Thrs ARAATE \ 4w T AAL CALAtA LIS e A CLAAE AL J. Wy KWy sy Sy W pem ek

-S89 mix (48 hr continnous treatment): 0, 10, 20, 20, 80 ug/mi.
-S89 mix (6 br short-term treatment): 0, 10, 20, 40, 30 pg/mL
+89 mix (6 hr short-term treatment): 0, 0, 625, 1250, 2500, 5000 pg/mL.

$-9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 2

GLP: Yes

Test results:

This chemical did not induce structural chromosomal aberrations or polyploidy under the
condittions of this experiment.

Genotoxic effects: clastogenicity  polvploidy
+ 7 - + 7?7 -

Without metabolic activation: (111 m [1 11 ¥

With metabolic activation: i 11mM {1 1M

1) The test was performed by Nihon Bioresearch Inc. Hashima Laboratory, 6-104 Majima, Fukuju-
cho, Hashima, Gifir, 501-6251, Japan Tel +81-38-392-6222 Fax +81-58-391-3171

2) The tests were performed by the Mitsubishi Chemical Safety Institute Ltd., 14 Sunayama,
Hasaki-machi, Kashima-gun, Ibaraki, 314-0255, Japan. Tel +81-479-46-2871 Fax +81-479-46-
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M-iistry of Health and Welfare: Japan, Toxicity Testing Reports of Environmertal Chemicdls 4,
561-586 (1996)

2-Hydroxypropyl methacrylate
[CAS No. 923-26-2}
Molecular formuia: C7TH1203 Molecular weight: 144.17

ABSTRACT

2-Hydroxypropyl methacrylate was studied for its oral toxicity in rats in a single dose toxicity
test at doses of 0, 500, 1000 and 2000 mg/ke. The single dose oral toxicity test revealed an LD50
value of more than 2000 mg/ke for both sexes.

2-Hydroxypropyl methacrylate was studied f~- its oral toxicity in rats in an OECD combined
ropeat dose and reproducti ve/developmental toxicity screening test at doses of 0, 30, 100, 300 and
1000 mg/ke/day. With regard to repeat dose toxicity, for the males, salivation, decreases in
locomotor activity, ptosis, hematocrit, RBC and hemoglobin and an increase in the relative liver
weight were seen at 1000 mg/kg, and 2 of the 12 animals died. For the females, salivation,
decreases in locomotor activity and ptosis were seen at 1000 mgy/kg, and 1 of the 12 animals died.
The NOEL for repeat doss toxicity is considered to be 300 mg/kg for both sexes, With regard to
reproductive/developmental toxicity, no effects of the test substance on copulation, fertility,
delivery as lactation were noted. The NOELSs for reproductive performance of males and females,
and for pup development are considered to be 1000 mg/kg/day for both sexes.

2-Hydroxypropy! methacrylate was not mutagenic to Salmonella typhimyrium TA100, TA9S,
TA1535, TA1537 and Escherichia coli WP2 uvrA, with or without an exogenous metabolic
activation system.

2-Hydroxypropyl methacrylate induced structural chromosomal aberrations in CHL/IU cells
with and without an exogenous metabolic activation system. Polyploidy was induced without an
exogenous metabolic activation system.

SUMMARIZED DATA FROM THE STUDIES

1. Single Dose Oral Toxicity 1)

Purity: 98%

Test species/strain: Rat/Crj:CD (SD)

Test method: OECD Guidelines 401
Route: Oral (gavage)
Doses: 0 (vehicle), 500, 1000, 2000 mg/kg
Number of animals/group: Males, 5; fomales, 5
Vehicle: Water for injection

GLP: Yes

Test results:
No deaths occurred in any group. Males of the 2000 mg/kg group demonstrated salivation
immediately after administration.

Based on the above results, the LDS0 value of 2-hydroxypropyl methacrylate was concluded

to be 2000 mg/kg or more for both sexes.

2. Repeat Dose and Reproductive/Developmeatal Toxicity 1)
Purity: 98%
Test species/strain: Rat/Crj:CD (SD)
Test method: OECD Combined Repeat Dose and Reproductive/Developmental Toxicity Screening
Test

Route: Oral (gavage)

Doses: 0 (vehicle), 30, 100, 300, 1000 mg/kg/day

Number of animals/group: Males, 12; females, 12
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Vehicle: Water for injection
4"~ inistration period: Males, 49 days

Females, from 14 days before mating to day 3 of lactation
Toe 1z il Mal%, day 50

Females, day 4 of lactation
GLP: Yas
Test results:
<Repeat Dose Toxicity™>

For the males, salivation, decrease in locomotor activity and ptosis were found in the 1000
mg/kg group, and 2 animals of the group died. Decrease in hematocrit, tendencies for decrease in
RBC and hemoglobin, and increase in the relative liver wetghts were also found in the 1000 mg/xg

p.
For the females, salivation, decrease in locomotor activity and ptosis vwere fornd in the 1000
mg/kg group, and 1 ammal died.
The NOEL for the repeated dnse toxicity is considered to be 300 mg/kg/day for both sexes.

<Repredunctive/Developmental Toxicity>

There were ro effects of the test substance on the estrus frequency, copulation index, number
of days to conception, fertility index, length of gestation, number of corpora lutea or gestation
index.

There were no effects of the tes® substance on the number of live pips bomn, birth index,
number of Jead pups, number of pups born, delivery index, live birth index, sex ratio, viabibty
index, external anomalies, body weight or necropsy findings.

The NOELSs for the reproauctive/developmental toxicity are considered to oe 1000 mg/kg/day
for reproduction in both sexes as well as for development of pups.

3. Genetic Toxiaaty

3-1. Bacterial test 2)

Purity: 98%

Test species/strains: S. typhimurium TA100, TA1535, TA98, TA1537, Escherichua coli WP2 uvrA

Test methods: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
(471 and 472)

Procedures: Plate incorporation method

Solvent: Acetone

Positive controls: -89 mix, 2<2-Furyl)-3-~(S-nitro-2-furyl)acrylamide (TA100, WP2, TA98),

Sodium azide (TA1535) and 9-Aminoacridine (121537},

+389 mix, 2- Aminoanthracene {five strans)

Dosage: 0, 313, 625, 1250, 2500 and 5000 ug/plate in five strains, -S9 mix and +S9 sux

S9: Rat hiver, induced with phenobarbital and 5,6-benzoflavone

Plates/test: 3

Number of replicates: 2

GLP: Yes

Test results:
This chemical did not induce gene mutations in the S. fyphimurium and E. coli stramns. No
toxicity was observed in the five strains with either the -S89 mix or the +89 mix.

Genetic effects:
Salmonella typhimu-ium TA100, TA1535, TA9S, TA1537
+ 7 -
Without metabolic activation 1 1 M
With metabolic activation 1 (1 m
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Escherichia coli WP2 uvrA
+ 7
Without metabolic activation (1 11 ™M
With metabolic activation [1 i1 ™
3-2, Non-bacterial in vitro test (chromosomal aberration test) 2)
Purity: 98%

Type of cell used: Chinese hamster lung (CHL/IU) cells
Test method: Guidelines for Screeming Mutagenicity Testing of Chemicals (Japan)
Solvent: Acetone
Positive controls: -89 mix, IMitomvein C
+89 mix, Cyclophosphamide
Doses: -89 mix (continuous treatment): 0, 0.18, 0.35, 0.70 mg/ml
-89 mix (short-term treatment): 0, 0.35, 0.70, 1.4 mg/m!
+89 mix (short-term treatment): 0, 0.35, 0.70, 1.4 mg/ml
S-9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 2
GLP: Yes

Test results:

2-Hydroxypropyl methacrylate induced structural chromosomal aberrations in CHL/IU cells
with and without an exogenous metabolic activation system. Polyploidy was induced without an
exogenous metabolic activation system.

Lowest concentration prodi:cing cytogenetic effects in vitro:
‘Without meetabolic activation (continnous treatment): 0.35 mg/mi
(clastogenicity)
0.18 me/ml (polyploidy)
Without metabolic activation (short-term treatment): 1.4 mg/mil (clastogenicity)
With metabolic activation (short-term treatment): 0.35 mg/ml (clastogenicity and
polyploidy)

Genotoxic effects: clastogenicity  polyploidy
+ ? - + 97 -
Without metabolic activation: ™0 111101
With metabolic activation: * i1 1} ™1 €1 [1
1) The test was performed by Nihon Bioresearch Inc. Hashima Laboratory, 6-104 Majima, Fuluju-
cho, Hashima, Gifu, 501-62 Japan Tel +81-58-392-6222 Fax +81-58-391-3171

2) The tests were performed by the Hatano Research Institute, Food and Drug Safety Center, 729-5
Ochiai, Hadano-shi, Kanagawa, 257, Japan, Tel +81-463-82-475] Fax +81-463-82-9527
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Ministry of Health and Welfare: Japan, Toxicity Testing Reports of Environmental Chemicals 5,
525-552(1997)

2-Hydroxyethyl methacrylate
[CAS No. 868-77-9] ’ ' ‘
Molecular formula: C6H1003 Molecular weight: 130.16

ABSTRACT

2-Hydroxvethyl methacrylate was studted for oral toxicity in rats in an OECD combined
repeat dose and reproducti ve/developmental toxicity screening test at doses of 0, 30, 100, 300 and
1000 mg/kg/day. One male and 6 females of the 1000 mg/kg group (12 ammals of each sex) died
during the treatment period.

In the males, BUN was elevated or tended to be high at 30 mg/ke or more, and the relative
kidney weights were increased at 100 mg/kg or more. Salivation, suppression of body weight gain,
decrease in food consumption, increased X, Cl and inorganic phosphorus, decreased triglyceride,
increased relative liver weights, dilatation of renal tubules and collection tubules in the kidney were
seen at 1000 mg/kg,. In the females, the relative kidney weights were elevated or tended to be high
at 100 mg/kg or more. Salivation, decrease in locomotor activity, adoption of a prone position,
lacrimation, soiled fur, hypothermia, bradyprea, suppression in body weight gain, decrease in food
consumption, increases of the absolute and relative kidney weights, neutrophil cellular infiltration
in the papilla and medulla ac*  _ssive malacia in the medulla oblongata were seen at 1000 mg/kg.
The NOEL: for repeat dose toxicity are considered tc be less than 30 mg/kg for males, and 30
mg/kg for females.

With regard to reproductive/developmental toxicity, no effects of the test substance on
copuiation, fertility, delivery or lactation were noted.

The NOELSs for reproductive performance of mzles and females, and for pup development are
considered to be 1000 mg/kg/day both.

2-Hydroxyethyl methacrylate was not mutagenic in Salmonella bphimurium TA100, TA1535,
TA98, TA1537 and Escherichia coli WP2 uvr A, with or without an exogenous metabolic activation
system.

Genotoxicity of 2-hydroxyethyl methacrylate was studied by the chromosomzl aberration test
in cultured Chinese hamster lung { CHLAU) cells. Structural chromosomal aberrations were induced
at 0.65 and 1.3 mg/ml (mid and mgh concentrations) with 24 h contintious treatment, at 0.16 - 0.65
mg/ml (all concentrations) with 48 h continuous treatment and at 1.3 mg/ml (high concerntratior)
with short-term treatmen: and an exogenous metabolic activation system. Polypioidy was 1nduced
at 0.65 mg/ml with 48 h continuous treatment and at 0.33 and 1.3 mg/ml (low and high
concentrations) with short-term treatment without the metabolic activation system.

SUMMARIZED DATA FROM THE STUDIES

1. Repeat Dose and Reproductive/Developmental Toxicity"
Purity: 97.6 %
Test species/strain: Rat/Crj: CD (SD)
Test method: OECD Combined Repeat Dose and Reproductive/Developmental Toxicity Screening,
Test
Route: Oral (gavage)
Dosage: 0 (vehicle), 30, 100, 300, 1000 mg/ke/day
Number of ammals/group: Males, 12; females, 12
Vehicle: Distilied water
Aduounistration period: Males, 49 days
Females, from 14 days before mating to day 3 of lactation
Terminal kill: Males, day 50
Females, day 4 of lactation
GLP: Yes
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Test results:
<Repeat Dose Toxicity>

For the males, BUN was elevated or tended to be high in the 30 mg/kg or more groups, the
relative kidney weights were increased in the 100 mg/kg or more groups. Salivation, suppression of
body weight gain, decreased food consumption, increased K, Cl and inorganic phosphorus,
decreased triglyceride, increased relative liver weights, and dilatation of renal tubules and
collection tubules in the kidney were found in the 1000 mg/kg group, 1 animal of which died.

For the fernales, the relative kidney weights were elevated or tended to be high in the 100
mg/kg or more groups. Salivation, decrease in locomotor activity, adoption of a prone position,
lacrimation, soiled fur, hypothermia, bradypnea, suppression of body weight gain, decreased food
consumption, increased absolute and relative kidney weights, newirophil cellular infiltration in the
papilia and medulla and massive malacia in the meduila oblongata were found in the 1000 mg/kg,
group, 6 animals of which died.

The NOELS for repeat dose toxicity are considered to be less than 30 mg/kg for males, and 30
mg/kg for females.

<Reproductive/Developmental Toxicity>

There were no effects of the test substance on the estrus frequency, copulation index, number
of conceiving days, fertility index, length of gestation, number of corpora Iutea or gestation index.

There were no effects of the test substance an the number of live pups born, birth index,
mmber of dead pups, number of pups born, delivery index, live birth index, sex ratio, viability
index, external anomalies, body weight or necropsy findings.

The NOELS for the reproductive/developmental toxicity are considered to be 1000 mg/kg/day
for reproduction in both sexes as well as for development of pups.

2. Genetic Toxici
2-1. Bacterial
Purity: 97.6 w1%
Test species/strains: Salmonella typhimurium, TA100, TA1535, TA98, TA1537, Escherichia coli
WP2uvrA
Test method: Guidelines for Screening Mutagenicity Testing of Chemicals (Japan) and OECD
Guideline No. 471 and 472
Solvent: Water
Positive controls: ~S9 mix, 2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide (TA100, TA98, WP2),
Sodium azide (TA1535) and 9-Aminoacridine (TA1537)
+89 mix, 2-Aminoanthracene (five strains)
Doses: -89 mix; 0, 313, 625, 1250, 2500, 5000 pg/plate (five strains)
+89 mix; 0, 313 - 5000 pg/plate (five strains)
S9: Rat liver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 3
Number of replicates: 2
GLP: Yes

Test results:
This chemical did not induce mutations in the S. fyphimurium and E. coli strains. Toxicity was
not observed at 5000 pg/plate in five strains with or without an S9 mix.

Geretic effects:
Salmonella typhimurium TA100, TA1535, TA98, TA1537
+ ? -
Without metabolic activation 1 11 ™
With metabolic activation {1 0 M
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Fscherichia coli WP2 uvrA
+ 7 -
Without metabolic activation {1 {1 [*
With metabolic activation 1 1 1
2-2. Non-bacterial in vitro test (chromosomal aberration test)”
Purity: 97.6 %

Type of cell used: Chinese hamster lung (CHL/TU) cells
Test method: Guidelines for Screening Mutagemcity Testing of Chemico's (Japan) and OECD
Guideline No. 473
Solvent: Distilled water
Positive controls: -S9 mix, Mitomycin C
+89 mix, Cyclophosphamide
Doses: -89 mix (continuous treatment): 0, 0.16, 0.33, 0.65, 1.3 mg/ml
-S9 mix (short-term freatment): 0, 0.33, 0.65, 1.3 mg/ml
+S9 mix (short-term treatment): 0, 0.33, 0.65, 1.3 mg/ml
$-9: Rat kiver, induced with phenobarbital and 5,6-benzoflavone
Plates/test: 2
GLP:Yes

Test results:
Cytogenetic effects were seen as follows.

Structural chromosomal aberrations (including gap) were indiced under the following
conditions: 24 h continuous treatment (0.65 and 1.3 mg/mi: mid and high concentrations, 10.0 and
70.6 %, respectively); 48 h continuous treatment (0.16 - 0.€5 mg/ml: all concentrations, 6.0 - 4.0
%); short-term treatment with an exogenous metabolic activation system (1.3 mg/ml: high
concentration, 13.0 %). Polyploidy was induced under the following conditions: the 48 h
continuous treatment (0.65 mg/ml, 3.25%), short-term treatment with an exogenous metabolic
activation system (0.65 mg/ml: mid concentration, 1.25%6); short-term treatment without the
metabolic activation system {0.33 and 1.3 mg/ml: low and high concentrations, 0.38 and 6.13 %,
respectively). However, a trend test showed no dose-dependency for the polyploidy with short-term
treatment and the metabolic activation system.

Lowest concendration producing cytogenetic effects in vitro:
Without metabolic activation {continuous treatment). ¢.16 mg/ml (clastogenicity)
- 0.65 mg/ml (polyploidy)
Without metabolic activation (shori-term treatment): 0.33 mg/ml {polyploidy)
With metabolic activation (short-term treatment). 1.3 mg/ml (clastogemnicity)

: 0.65 mg/ml (polyploidy)
Genotoxic effects:
clastogenicity polyploidy
2 9 -+~ 7 -

Without metabolic activation: [*] |
{

T ™mooI
With metabolic activation: [*1 1 i1

(1 I

1) The test was performed by Nihon Bioresearch Inc, Hashima Laboratory, 6-104 Majima, Fulayju-
cho, Hashima, Gifis, 501-62 Japan Tei +81-58-392-6222 Fax +81-58-391-3171

2) The tests were performed by the Hatano Research Institute, Food and Drug Safety Center, 729-5
Ochiat, Hadano-shi, Kanagawa, 257, Japan Tel +81-463-82-4751 Fax +81-463-82-9627



