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TEST PLAN FOR METHYLATED 2-IMIDAZOLIDINONES

July 23, 2003

OVERVIEW

The SOCMA Urea Resins Group (SURG) hereby submitsfor review atest plan for 2-
imidazolidinone, 4,5-dihydroxy-1,3-big(hydroxymethyl)-, methylated (CAS No. 68411-81-4)
under the Environmental Protection Agency’s (EPA) High Production Volume (HPV) Chemica
Chalenge Program. It isthe intent of the pand and its member companies to combine dataon
the methylated imidazolidinone with data on the well, sudied non-methylated andlog (2-
imidazolidinone, 4,5-dihydroxy- 1,3- big(hydroxymethyl)-)(CAS No. 1854-26-8) to fulfill the
Screening Information Set (SIDS) endpoints. The nonmethylated andog (CAS No. 1854-26-8)
has aready been reviewed as part of the OECD/SIDS program. Further comparison will be
made between the methylated imidazolidinone and 2-imidazolidinone, 4,5-dihydroxy-1,3-
bigmethoxymethyl)- (CAS No. 3001-61-4), for which various physica/chemicd and
environmenta fate properties can be estimated by modeling. The use of existing data from the
nor-methylaied materia and modeled data for the dimethylated materia will adequeatdly fulfill

al SIDS endpoints except biodegradation and algd toxicity. Therefore, testing for these
endpoints is planned.
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1. I nfor mation about the Pand

The SOCMA Urea Resins Group (SURG) is formed under the sponsorship of the Synthetic
Organic Chemical Manufacturers Association (SOCMA). The Panel conssts of the following
current or former manufacturers of methylated, substituted 2-imidazolidinone:

Hickson DanChem Corporation
Noveon, Inc.
OMNOVA Solutions Inc. (former manufacturer)

2. | dentity of test substance and its analogs

The generd molecular structure for the sponsored chemical and its analogs can be shown as
follows’

I
e C\
/\ N \ /\
O
R1
‘ ‘ O R1
HC C\H
ORr2 © Ro
Test Substance Non-Methylated Analog Dimethylated Anaog
CAS#68411-81-4 CAS# 1854-26-8 CAS#3001-61-4
R1, R2 = hydrogen R1, R1 =hydrogen R1 = methyl, R2 = hydrogen

and/or methyl

The test substance, 2-imidazolidinone, 4,5-dihydroxy- 1,3-big(hydroxymethyl)-, methylated
(CAS No. 68411-81-4), ismethylated to an undetermined extent. Methylation occurs primarily
such that one or both R1 groups are methyl groups instead of hydrogen atoms. It is possible that
some R2 groups are so methyl instead of hydrogen.

The primary (datarich) analog is 2-imidazolidinone, 4,5-dihydroxy- 1,3-bis(hydroxymethyl)-
(CASNo. 1854-26-8). All R1sand R2sfor this substance are hydrogen atoms. This substance
has aready been reviewed (SIAM 10) and been assigned a low priority for further work.
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A second andog is 2-imidazolidinone, 4,5-dihydroxy- 1,3-bigmethoxymethyl)- (CAS No. 3001-
61-4). For this substance, the R1s are methyl groups and the R2s are hydrogen atoms. Very
limited data exist for this substance. However, thisanaog is useful because chemica/physica

and environmental fate properties can be estimated for this substance by modeling. The data
obtained by modeling help to predict the effect methylation has on these properties.

For amplicity in referring to the test substance and the two andogs, they will be designated,

“Methylated imidazolidinone” = CAS No. 68411-81-4 (the test substance)
“Non-methylated imidazolidinong” = CAS No. 1854-26-8 (the data-rich andog)

“Dimethylated imidazolidinone” = CAS No. 3001-61-4 (the analog ussful for comparative
modding)

3. Background Information on the Test Substance and surrogate

The test substance is manufactured by the reaction of glyoxa, urea and formadehyde followed
by methylation usng methanol. The test substance is not isolated. It is produced and sold asan
agueous solution containing low levels (< 1.0%) of formaldehyde.

Both the test substance and the surrogates are substituted 4,5-dihydroxy- 1,3- hydroxymethyl-2-
imidazolidinones that are used in textile manufacture as indudtria intermediates to produce easy
carefabrics. They are gpplied to textile cloth and cured to crosdink with the cellulose molecules
in the cloth, so that the finished textile cloth will have “memory” to retain crease or other desired
shape. The methylated test substance contains lower resdud leves of formaldehyde compared
to the non-methylated andlog. Residua formadehyde in these productsis released during
processing, therefore minimizing any potential consumer exposure.

4. Test Plan

It is the intention of the Synthetic Urea Resins Group of SOCMA, which includes the
manufacturers of “ methylated imidazolidinoneg’” (CAS No. 68411-81-4) to useinformation on

this substance, combined with available studies on the related “ non- methylated imidazolidinone”’
(CAS No. 1854-26-8) to fulfill the screening information dataneeds. An IUCLID data set
summarizing the available studies (with Klimisch codes) for CAS No. 1854-26-8 exidts
(IUCLID, 2000), aswell asaSIAR. CAS No. 1854-26-8 was reviewed at SIAM 10, and
assigned “low priority for further work.” The following sections discuss individua endpoints and
how they are to be addressed. Study details may be reviewed in the robust summary set for CAS
No. 68411-81-4.

4.1  Chemical/Physical Properties

Chemica and physical property datafor the related “non methylated imidazolidinone” (CAS No.
1854-26-8) are dso shownin Table 1. Vauesfor the two materias are comparable,
demondtrating close resemblance in chemical physical properties.
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Chemicd/Physical Property datafor CAS No. 68411-81-4 are reported in Table 1. A melting
point of -39° C has been determined usng OECD Guide-line 102 "Mdting Point/Mdting Range'
under good laboratory practices (Tognucci, 2001a)(Table 1). A boailing point of 118.5° C at 980
hPa has been determined usng OECD Guide-line 103 "Boailing Point/Bailing Range'

employing good laboratory practices (Tognucci, 2001b). A specific gravity of 1.30-1.31 @25°C
isprovided in the Materid Safety Data Sheet from Noveon, Inc. (2001).

Table 1. Chemica/physica properties of substituted 2-imidazolidinones

Endpoint Methylated imidazolidinone Dihydroxy imidazolidinone
(CAS No. 68411-81-4)* (CAS No. 1854-26-8)°

Méting point (° C) -39 -35

Bailing point (° C) 118.5 106

Density 1.30- 1.31 1.36

Partition coefficient (Iog Kow) -3.2 -2.2

Water solubility (g/l) > 5000 Miscible

Vapor pressure Smilar to water Smilar to water

The test substance had the following composition: ca. 84% CAS No. 68411-81-4; ca. 13% H,0, and 0.18%
formal dehyde (CAS No. 50-00-0)
2 Datawere obtained from IUCLID data set for CAS No. 1854-26-8, dated 04-FEB-2000.

A water solubility of > 5000 g/l a 20° C was determined usng OECD CGuide-line 105 "Water
Solubility” (Tognucci, 2001d).

The vapor pressures of the neat test product or its analogs are not known. However, these
materids are commercidly available as aqueous concentrates, and therefore are likely to have
vapor pressures Smilar to water (water vapor pressure = 23.79 mm Hg or 31.71 hPa @ 25 °C).
A Log Kow of -3.2 a 20° C has been cdculated from the following equation (Tognucci, 2001c):
log Kow = log (n+octanol solubility/water solubility = (<3.25 g/l / >5000 g/l) =< -3.2
This equation used the vaue of >5000g/l water solubility previoudy determined, and the value
of <3.25 g/l for the solubility in n-octanol. The n-octanol solubility of the test materid was
determined to be <3.25 g/l by adding 0.13-0.14 grams of test materid to 40 ml n-octanol at
room temperature and stirring. The result was incomplete dissolving and two phases.

The negative log Kow indicates a greater propensty for the methylated materia to partition to
water than organic solvents.

4.2 Environmental Fate Parameters

Modding data discussed below suggest that the nonmethylated, methylated , and dimethylated 2-
imidazolidinones will have smilar environmentd fate properties

PCA Services, Inc 4
Test Plan for Imidazolidinones 7/29/2003




Environmentd fate parameters for methylated 2-imidazolidinone (CAS No. 68411-81-4) were
obtained using the EPIWIN Program by modding the surrogates. The test substance itsdlf
cannot be modeled, because it does not have a precise, defined molecular structure. Both
nonmethylated 2-imidazolidinone (CAS No.1854- 26-8) and the dimethylated 2-imidazolidinone
(CAS No. 3001-61-4), which have well defined molecular structures, can be modeled using
EPIWIN. Asdiscussed above, these surrogates have closely analogous molecular structures,
which bracket the molecular structure of methylated 2-imidazolidinone. Therefore the modeled
environmenta fate parameters of the surrogates should correspond closely to estimated
parameters for methylated 2-imidazolidinone. Inputs to the modd for both the nonmethylated
and dimethylated surrogates were only the CAS numbers (i.e., SMILES codes). No measured
data were inputted, since the only measured data (such as melting point, boiling point, or other
physica property vaues) available were obtained on commercia grade CAS No. 1854-26-8,
which adways contains water. Inputting data determined on the commercia agueous concentrate
is not appropriate, since the modd pertains to the hypothetica 100% chemical substance.

The comparative modeled environmentd fate parameters for nonmethylated 2-imidazolidinone
and dimethylated 2-imidazolidinone are listed in Table 2. As can be seen from the table, the
vaues for both nonmethylated and dimethylated materidsin genera have close amilarity. Itis
reasonable to expect for methylated test substance that the hydroxyl rate constant will range from
73.2 t0 94.5 E-12 cm/molecule-sec. Similarly, the photolysis half-life will be between 0.11-
0.15 days. Thereisabout a 10-fold difference in the two Henry’s Law Congtants, but assuming a
vaue for methylated test material between the range of 1.09E-13 to 10.6E-12 would indicate that
al three compounds would display alow tendency toward volatilization from water. Fugacity
Levd 11l modding for both the nonmethylated and dimethylated materias shows close

agreement for relative concentrationsin air, water, soil and sediment compartments under
equilibrium conditions. It is reasonable therefore to expect that the methylated substance will
preferentidly partition to water and soil. Although stability of the test substance in water has not
been determined, the commercia form of the product is as an aqueous concentrate. From a
practical standpoint, therefore, it islikely that the product does not hydrolyze readily at neutral
pHSs (a ambient temperatures).
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Table2. Environmenta fate parameters for substituted 2-imidazolidinones

Environmentd Fate Nonmethylated Dimethylated
Parameter 2-imidazolidinone 2-imidazolidinone
(CAS No. 1854-26-8) (CAS No. 3001-61-4)
Photolyss Hydroxyl Rate 73.195 E-12 945E-12
Constant (cm3/molecule-sec)
Photolysis hdf-life (days) 0.146 0.113
Sability in Water Quditatively gable Quditaively sable
Henry's Law Constant 1.06E-12 1.09E-13
(am-m3/mole)
Leved 111 Fugecity: Air 0.00133 % 5.66E-6 %
Water 428 % 453 %
Soil 571 % 546 %
Sediment 0.0638 % 0.0755 %

* Thevaluesin thistable for the analogs are predictive of the methylated test material of interest (CAS No. 68411-
81-4), which cannot be modeled because it does not possess a precisely defined molecular structure.

4.3  Biodegradation

No biodegradation studies have been found for methylated imidazolidinone. Four
biodegradation studies have been identified for the non-methylated imidazolidinone. The results
shown in Table 3 indicate inherent biodegradability for the non-methylated imidazolidinone.

The EPIWIN BIOWIN Program [Version (4.0)] conducted for the non-methylated substance
quditatively predicts that it biodegrades quickly. The same program conducted for the
dimethylated analog predicts dow biodegradation. This comparison suggests that methylation
may retard biodegradation to some extent, and that methylated imidazolidinone will biodegrade
more dowly than the unmethylated surrogate. Since the extent to which methylation retards
biodegradation is not known, biodegradation testing (OECD Guiddine 301) for the methylated
material (CAS No. 68411-81-4) will be conducted.

Table 3. Biodegradation for substituted 2-imidazolidinones*

Study

Nonmethylated
2-imidazolidinone
(CAS No. 1854-26-8)

Dimethylaed
2-imidazalidinone
(CAS No. 3001-61-4)

Aerobic, activated dudge,

60-70% after 28 day,

non+adapted “inherently biodegradable’?
Aerobic, activated dudge, 27% after 8 days, 28% after -
non-adapted 58 days”

Aerobic, activated dudge

38% after 28 days®

Activated dudge

70% after 2 months”

“Does not biodegrade fast”

EPIWIN/BIOWIN (v4.00) “biodegrades fast”
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* Datafor the methylated test material of interest (CAS No. 68411-81-4) are not available

1 BASF, 1996 .OECD Guideline 301. Test substance consisted of 73.9% active ingredient and 26.1% water.
2BASF, 1996 OECD Guideline 303. Test substance consisted of 73.9% active ingredient and 26.1% water.
3 BASF, 1980b. Study remark: No oxygen consumption; elimination probably not due to biodegradation.

4 BASF, 1974. Test substance consisted of 45 % active ingredient and 55 % water

4.4  Ecotoxicity

Reaults of ecotoxicity studies with the non-methylated imidazolidinone are summarized in Table
4. ECOSAR modding predicts that both the non-methylated imidazolidinone and the
dimethylated imidazolidinone exhibit low toxicity. Actud sudiesindicate low toxicity to fish,
Daphnia and bacteria, and moderate to moderately high toxicity to dgae. Although the
ECOSAR predictions appear high in relation to the other studies, the modding indicates that the
presence or absence of methylation on the 1 and 3 hydroxymethyl positions does not have a
sgnificant bearing on aquatic toxicity. Therefore, it is reasonable to conclude that methylated
imidazolidinone possesses agmilar, low degree of toxicity to fish and Daphnia as both non-
methylated imidazolidinone and dimethylated imidazolidinone. Accordingly, no additiond
studies are recommended for these species. Since the nonmethylated andog is fairly toxic to
agae, and ECOSAR modeling predicts a somewhat lower EC50 vaue for the dimethylated than
the nonmethylated materid, dgd toxicity testing (OECD Guiddine 201) for the methylated
material (CAS No. 68411-81-4) will be conducted.

Table 4. Ecotoxicity Studies for substituted 2-imidazolidinones

Endpoint Nonmethylated imidazolidinone Dimethylated imidazolidinone
(CAS No. 1854-26-8) (CAS No. 3001-61-4)
Acute toxicity to fish 2200° 1.9E+7°
(96 hr LCso, mg/l) 3.6E+9°
Acute toxicity to >500%¢ 1.4E+9°
Daphnia 2.23E+9°
(48 hr LCsp, mg/l)
Chronic toxicity to 3 100° -
Daphnia
(21 day NOEC, mg/l)
Toxicity to dgee 36.9% 6.41E+6"9
(ECs0, mgl) 28.4%9
8.85E+89
Bacteria 2200°" -
(mgl) > 1000
1995

* Datafor the methylated test material of interest (CAS No. 68411-81-4) are not available. CAS No. 68411-81-4
cannot be modeled because it does not possess a precisely defined molecular structure.

BASF, 1990. Active ingredient: 40%

® EPIWIN/ECOSAR Program (v0.99f).

“BASF, 1988. Active ingredient: 40%

9 Directive 84/449/EEC, C.2 “ Acute Toxicity for Daphnia’

PCA Services, Inc 7
Test Plan for Imidazolidinones 7/29/2003




®BASF, 1999; EEC Guideline X1/681/86. Active ingredient: 70%

772 hours

996 hours

_h Growth Inhibition Test, DIN 38412/8. 17 hr EC50. Activeingredient: 40%

'BASF 1996¢. OECD Guideline 209 “Activated Sludge, Respiration Inhibition Test”. 30 min NOEC. Active
ingredient: 74%

I BASF 1980a. Short term respiration test. Highest concentration of material tested with < 20 % inhibition in 30
min.

45 Human Health Data

Reaults of mammadian toxicity tests conducted on the non-methylated imidazolidinone are
summarized in Table 5. These sudies indicate that the materid has alow potentia for acute,
repested dose, reproductive or developmentd toxicity. Based on the structural smilarity of the
methylated materid with the non-methylated materid, the methylated materid is aso expected
to have afairly low potentia for acute, repeated dose, genetic, reproductive, or developmental
toxicity.
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Table5. Mammadian Toxicity Data for substituted 2-imidazolidinones®

Endpoint Nornmethylated imidazolidinone Reference
(CAS No. 1854-26-8)

Acuteora (LDso, mgkg)® | > 2,880 (rat)? BASF, 1973
> 10,000 (rat)” IRDC, 1981b
> 10,000 (mouse)” IRDC, 1981a

Acuteinhdation LCso> 3.1 mg/l (rat)* IRDC, 1981d
LCso > 3.0 mg/l (mouse)® IRDC, 1981c
No mortdity after 8 or 1 hr BASF, 1973
exposure to saturated atmosphere
@ 20 or 150 °C (respectively)

Repeated ord dosetoxicity | 1,000 (rat, 90 day) IRDC, 1983b

(NOAEL, mg/kg/day) * 4,000 (rat, 14 day) IRDC, 1981f
3 6,000 (mouse, 90 day)? IRDC, 1983a
3 11,680 (mouse, 14 day)® IRDC, 1981e

In vitro genetic toxicity TA97, TA98, TA 1535, TA1537, Zeiger et d., 1987
(Ames) and TA102 -negdtive CCR, 1992; NTP, 1984
TA100 - equivocd NTP, 1984; Zeiger et
al., 1987
In vivo genetic toxicity Mouse micronucleus a 2000 Biopharm, 1995
mg/kg - negdive
Sex linked recessive lethd at Foureman et a., 1994
60000 ppm in Drosophila- postive
Reciprocal trandocation at 50000 Foureman et a., 1994
ppm in Drosophila - negative
Reproductive toxicity® 3,000 (rat) IRDC, 1983b
(NOAEL, mg/kg) * 3 6,000 (Mouse)? IRDC, 1983a
Developmenta toxicity 3 640 (rat)” HMR, 1998

(NOAEL, mg/kg) *

* Datafor the methylated test material of interest (CAS No. 68411-81-4) and dimethylated imidazolidinone
(CASNo. 3001-61-4) are not available

L valuesrefer to 100% test material

2 Highest dose used

3 Examination of reproductive organs from 90-day study
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45.1 AcuteToxicity

Acute toxicity testing has not been conducted for the methylated imidazolidinone. Two acute
ord studiesfor the rat and one for the mouse have been performed and summarized for the
nonmethylated imidazolidinone. LD 5o vaues ranged from >2,880 to >10,000 mg/kg. Inmice
receiving 2880 mg/kg by i.p. injection, the only symptoms observed were dyspnea and atony.
Macroscopic ingpection showed no pathologica findings (BASF, 1973).

At ambient temperature, inhdation exposure for 8 hr to an atmaosphere highly enriched in vapors
from a 45 % aqueous solution (Fixapret CPN) caused no lethality, but caused dyspnea and
irritation of mucous membranes (BASF, 1973). Vapors generated at 150° C produced severe
irritation and dyspnea and were letha to rats within afew hours (BASF, 1973). Spot-like
hyperemia and edema of the lung were prominent, while hydrothorax was seen in isolated cases.
It is assumed that decomposition products arising at temperatures greater than 40° C induced
these serious effects (SIAR for CAS No. 1854-26-8; reviewed at SIAM 10).

Based on the structural smilarity of the methylated material (CAS No. 68411-81-4) with the
non-methylated materia (CAS No. 1854-26-8), it islikdly that the methylated materid would
aso have farly low acute ord and inhdation toxicity.

45.2 Repeated Dose Toxicity

No repeated dose studies have been identified for the methylated imidazolidinone (CAS No.
68411-81-4). Repeated dose studies are available in the rat and mouse for the related non-
methylated imidazolidinone (CAS No. 1854-26-8)(Table 5). Fourteen-day ord (gavage) sudiesin
rats and mice were conducted at doses ranging from 256 to 11,600 mg/kg/day (IRDC, 1983a,b).
No test-related toxicologicaly significant macroscopic lesons or abnormaities were observed in
rats or mice treated with any dose (with the exception of a moderately inflammatory bilatera
reaction in the nasa passages of rats treated with 11,600 mg/kg).

Ninety-day ora (gavage) studies have been run in both the rat and the mouse for the nor+

methylated analog (CAS No. 1854-26-8)(Table 5) (IRDC, 1983a,b). Dose levels were 1000, 3000
and 6000 mg/kg/day of amateria containing 41.4% CAS No. 1854-26-8. Pharmacotoxic Sgns
noted for male and femae rats in the 3000 and 6000 mg/kg/day dosage level groups including
discoloration of the fur, soft stool, hypoactivity, decreased grasping reflex, ataxia, and decreased
temperature of extremities. No deaths were reported and no toxicologically significant organ

weight changes were observed. On postmortum examination, mild to moderate minerdization was
observed in the heart and testes of two male rats, and multiple yellowish linear macroscopic

lesons were observed in the right testis of one male rat treated with 6000 mg/kg/day.

In the 90-day mouse study, females of al dose groups and maes at 1000 and 6000 mg/kg/day dose
groups showed increased weight gains compared to controls (not toxicologicaly significant). The
6000 mg/kg/day group and controls showed no microscopicaly visble changes (the animds of the
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1000 and 3000 mg/kg/day doses were not examined). One death occurred in the 3000 mg/kg mae
dose group at week three that was not considered treatment related.

The above studies are indicative of generdly low repeated dose toxicity of non-methylated
imidazolidinone (CAS No. 1854- 26- 8), even when adjusting the effective dose downward in the
90-day studiesto reflect the 41.4% concentration of active ingredient. Based on the close
gructurd amilarity of nontmethylated and methylated imidazolidinones, it is reasonable to
conclude that the repeated dose toxicity of the methylated materia (CAS No. 68411-81-4) would
nat differ agnificantly from that of the non-methylated materid.

453 Genetic Toxicity

No genotoxicity studies have been identified for methylated imidazolidinone (CAS No. 68411-
81-4). Three Amestests are reported and summarized for non-methylated imidazolidinone (CAS
No. 1854-26-8) (Zeiger et d., 1987; CCR, 1992; NTP, 1984). The tests show that non
methylated analog was negetive in Slmondlastrains TA1535, TA1537, and TA102 in the
presence and absence of metabolic activation. However, results of the study by Zeiger et d.,
1984 (which was conducted in two different laboratories) are equivoca for strains TA98 and
TA100. Inthe presence of S-9, gpproximately 50% of testsin strain TA100 were questionable in
one laboratory (with test materid in DM SO) and dl tests were positive in the other |aboratory
(with test materiad in water). Weakly positive or questionable results were found in strain TA98
in the presence or absence of S-9 in the same laboratory that found pogtive resultsin strain
TA100 (materiad wasin water). One out of five testsin the other laboratory with strain TA98in
the presence of S-9 (and test materid in DM SO) showed aweak response. Because the tests
with the two solvents were performed in different |aboratories, it is difficult to discern whether

the variable results were due to the tests being conducted in different [aboratories or the use of
different solvents.

Threein vivo genetic toxicity studies have been conducted in Drosophila melanogaster [two sex
linked recessive letha (SLR) and one reciprocd trandocation)] with non-methylated
imidazolidinone (Foureman et d., 1994). At avery high concentration of 60000 ppm (either
ordly or by i.p. injection), the test materia induced afour-fold increase in sex-linked recessive
letha events. However, oral adminigiration of asimilar concentration (50000 ppm) did not lead
to an increase in reciproca trandocations. Because the only concentration used in the sex-linked
Drosophila study was very high, it is not known whether these effects occur a lower, more
redistic exposure concentrations. Furthermore, due to study deficiencies, the sex-linked
Drosophila study was assigned ardiability rating of 4. The Ames study is consdered to be a
more reliable test for assessing genotoxic potentia of CAS No. 1854-26-8.

A mouse micronucleus study conducted on CAS No. 1854-26-8 under OECD Guiddine 474,
(using good laboratory practices) indicated that the test materid did not increase the frequency of
micronuclel at 2000 mg/kg (Biopharm, 1995).

The above studies are indicative of low potentia for non methylated imidazolidinone (CAS No.
1854-26-8) to produce genotoxicity. Only high doses of the materid (generdly 3333 mg/plate or
higher) were shown to be mutagenic in some strainsin the presence of S-9. Based on the close
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gructurd smilarity of nonmethylated and methylated imidazolidinones, the in vitro genetic
toxicity profile of the methylated materid (CAS No. 68411-81-4) is not expected to differ
sgnificantly from thet of the non-methylated materid. Also, because the materid islargely
excreted unchanged in the urine upon oral adminigtration and is not absorbed well from the skin
(see Toxicokinetics below), the potential for DNA-reactive metabolites to be formed after in vivo
exposureislow. Therefore, no additiond in vitro testing is planned.

4.5.4 Reproductive Toxicity

No reproductive toxicity study has been identified for methylated imidazolidinone (CAS No.
68411-81-4). However, ninety-day ord (gavage) toxicity studies (that included examination of
the reproductive organs of both sexes) on amateria containing 41.4% of the non-methylated
analog (CAS No. 1854-26-8) have been conducted in rats and mice (IRDC, 1983a,b).
Micrascopic ingpection of these organs (including testes, epididymis, prostate, preputia
gland/uterus, ovaries, clitora gland) gave no indication of morphologica anormdities. No
histopathologica changes were observed up to 3000 mg/kg/day in mae rats and up to 6000
mg/kg/day in femaerats. No changes were seen up to 6000 mg/kg/day in both genders of mice.
These studies are predictive of low reproductive toxicity for the methylated imidazolidinone. No
additiond studies are planned for this endpoint.

455 Developmental Toxicity

No developmenta toxicity study has been identified for methylated imidazolidinone (CAS No.
68411-81-4). Teratogenicity testing has been conducted for non-methylated imidazolidinone
(CAS No. 1854-26-8) in pregnant Widar rats, following OECD Guiddine 414 (HMR,
1998)(Table 5). No compound- related effects were observed at doses up to 1000 mg/kg. Since
the test substance was 61.4% CAS No. 1854-26-8 in water, aNOAEL of 640 mg/kg was
determined for both maternd toxicity and teratogenicity. Based on the structurd smilarity of

the methylated imidazolidinone to the non-methylated materid, this sudy should be predictive

of developmentd toxicity for methylated imidazolidinone. Therefore, no further testing is

planned.

456 Other

4.5.6.1 Skin and eyeirritation

No skin and eye irritation studies have been identified for methylated imidazolidinone (CAS No.
68411-81-4). Irritation Sudies are available for non-methylated imidazolidinone (CAS No.
1854-26-8). One skinirritation study (BASF, 1973) using the rabbit showed no irritation, and a
secondary reference (Marhold [1972] in Czech) cited in RTECs indicated severeirritation. One
gyeirritation sudy using rabbits showed no irritation (BASF, 1973), whereas the same
secondary RTECs Czech reference noted above indicated mild irritation. The BASF study is
identified asthe criticd, vaid study for thisendpoint. Therefore, it is concluded that CAS No.
1854-26-8 isnot highly irritating to the skin and eye. Based on the structurd smilarities
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between the methylated and nonmethylated materid, strong skin and eyeirritation is not likely to
be associated with the methylated imidazolidinone (CAS No. 68411-81-4).

45.6.2 Sendtization

Human experience data with methylated imidazolidinone (CAS No. 68411-81-4) is limited.
However, none of the sponsors identified any reports of skin sengtization in people who work
with thismaterid. Severd cases of skin sengtization, dermatitis or eczema have been reported
in humans who have contacted resin-treated textiles (Maten, 1964; Andersen and Harman, 1982,
Tegner, 1985; Fregert and Tegner, 1971; Hatch and Maibach, 1986, Scheman et d., 1998;
Sommer et a., 1999; BG Chemig, 1995; ). Many of the examined cases showed patch test
results to both CAS No. 1854-26-8 and forma dehyde (a probable contaminant). Because the
methylated imidazolidinone used for patch testing was not andlyzed in any of the studies, one
cannot conclude that the methylated imidazolidinone (and not contaminating formaldehyde) was
the sengtizer. Because the methylated materid islesslikely to release formadehyde than the
nonmethylated materid, the potential for sengtization to occur due to formadehyde exposureis
expected to be low.

4.5.6.3 Toxicokinetics

Reaults of gudiesin rats and monkeys indicate that non-methylated imidazolidinone (CAS No.
1854-26-8) is poorly absorbed from the skin (Jeffcoat, 1984; 1985). Hydration of the skin
increases absorption. After ord or intravenous adminigtration, the materid is quickly distributed
to the skin, muscle, blood, liver and kidney (Robbins et a., 1984, Robbins and Norred, 1984;
Jeffcoat, 1985). Within 24-hours of ord or intravenous adminigration, the vast mgority of the
materid is excreted unchanged in the urine (Jeffcoat, 1985). Based on the structurd smilarities
between the methylated and nonmethylated materia, the methylated imidazolidinone (CAS No.
68411-81-4) islikely to have agmilar pharmacokinetic profile as the nonmethylated materid.

5. Summary

In summary, based on the structura/physica amilarities and chemicd physical between
methylated imidazolidinone (CAS No. 68411-81-4), dimethylated materia (CAS No. 3001-61-
4), and non-methylated imidazolidinone (CAS No. 1854-26-8), the data for the non-methylated
and dimethylated materids are predictive of al endpoints for the methylated materid, except for
biodegradation and algd toxicity. Studies conforming to OECD Guiddines 301 and 201 will be
conducted to a address these respective endpoints. Physica/ chemistry data for the actua test
material, modeed environmentd fate data for the dimethylated materid (CAS No. 3001-61-4)
and experimentd ecotoxicity and mammadian toxicity data for the nonmethylated materia are
present to satisfy al other endpoints (Tables 6 and 7).
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Table6. Test Plan

CAS No. 68411-81-4

5 g c o |2
g |0 k) g | BB
e Q © B ~ .=
s 12 |B |5 [y |8 |38
E |0 |8 |8 |o |< |2&
ENDPOINT YN | YN | YN |YIN | YIN | YIN |YIN
PHYSCHEM PROPERTIES
Médting Point Y Y N N Y Y N
Bailing Point Y Y N Y Y Y N
Vapor Pressure Yt | N N N N N N
Partition Coefficient Y N Y N Y Y N
Water Solubility Y Y N N Y Y N
ENVIRONMENTAL FATE
Photodegradation Y* N Y Y N Y N
Stability in Water Y* N N N N N N
Biodegradation N° [ N N N N N Y
Trangport between Environmental Y* N Y Y N Y N
Compartments (Fugacity)
ECOTOXICITY
Acute Toxicity to Fish Y* N Y N N Y N
Acute Toxicity to Aquatic Y* N Y N N Y N
Invertebrates
Toxicity to Aquatic Plants N° N N N N N Y
TOXICOLOGICAL DATA
Acute Toxicity Y* N Y N N N N
Repesated Dose Toxicity Y* N Y N N Y N
Genetic Toxicity-Mutation Y* N Y N N N N
Genetic Toxicity-Chromosomal Y* Y N N Y Y N
Aberrations (mouse micronucleus)
Toxicity to Reproduction Y* N Y N N Y N
Devdopmentd Toxicity Y* Y N N Y Y N
OTHER TOXICITY DATA
Skin Irritation Y* N Y N N Y N
Eye Irritation Y* N Y N N Y N
Skin Sengtization Y* N Y N N Y N
Absorption Y* N Y N N Y N

*Data on surrogate chemica (CAS No. 1854-26-8) are used
! Actud vaueis not known; however is likdly to be close to that of water, since the product is

commercialy available as an agueous concentrate.

2 Actud vaueis not known; however materid islikely to be stable in water because it issold in

the form of an aqueous concentrate.
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3 Datafrom surrogate chemica (CAS No. 1854-26-8) done are not sufficient to fill endpoint
Table 7. Andog Matrix for 2-1midazolidinone, 4,5-dihydroxy-1,3-bighydroxymethyl)-,

methylated*
ENDPOINT 68411-81-4 1854-26-8 3001-61-4
(Methylated) (Non-methylated) | (Dimethylated)
(Test substance) (Andog) (Andog)
PHYS CAL CHEMISTRY
Mdting point A A NR
Bailing paint A A NR
Dendty A A NR
Vapor Pressure E E NR
Water Solubility A A NR
Kow A A NR
ENVIRONMENTAL FATE
Photodegradation R Calc. Calc.
Sability in Water E E NR
Biodegradation T A & Cdc. Cdlc.
Trangport between Environmental R Calc. Cdlc.
Compartments (Fugecity)
ECOTOXICITY
Acute Toxicity to Fish R A & Cdc. Calc.
Acute Toxicity to Aquatic R A & Cdc. Cdc.
Invertebrates
Toxicity to Aquatic Plants T A & Cdc. Calc.
TOXICOLOGICAL DATA
Acute Toxicity R A NR
Repeated Dose Toxicity R A NR
Genetic Toxicity-Mutation R A NR
Genetic Toxicity-Chromosomal R A NR
Aberrations
Carcinogenicity (NR) NR NR NR
Toxicity to Reproduction R A NR
Developmentd Toxicity R A NR
OTHER TOXICITY DATA
Skin Irritation (NR) R A NR
Eye Irritation (NR) R A NR
Skin Sengtization (NR) R A NR
Toxicokinetics (NR) R A NR

" Data on analogs CAS No. 1854-26-8 and 3001-61-4 are shown for comparison.

R = Required endpoint fulfilled by surrogate, SAR; Test = Testing planned to fulfill requirement;
Cdc. = Cdculated vadue, E = estimated quditatively; A = Adequate existing data; NR = Not

required
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