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TEST PLAN/ROBUST SUMMARIES FOR BUTANENITIULE, 2,2’-AZOBIS(2-
METHYL- WITH ITS ANALOG, PROPANENITRILE, 2,2°-AZOBIS(2-METHYL-

Summary

Two closdly related azonitriles meet the production volume criteria for inclusion in the HPV
Chdlenge Program:

o Butanenitrile, 2,2’-azobis(2-methyl-
CAS Number: 13472-08-7 =
Common name: 2,2’azobis-(2-methylbutyronitrile) (AMBN) =

« Propanenitrile, 2,2’-azobis(2-methyl- ah
CAS Number: 78-67-|
Common name: 2,2’azobis-(2-isobutyronitrile) (AIBN)

AIBN is exempt from the HPV program because it has aready been evaluated throughthe  _,

Organization of Economic Cooperation and Development (OECD) high production volume e

(HPV) program. A SIDS Initid Assessment Report (SIAR) was prepared for evauation by the

Ninth SIAM, which convened in France June 29 through July 1, 1999. While ATBN does not

require any additiond information for the HPV program, the data for AIBN is ussful for

predicting the expected properties for its homologue, AMBN. By examining these chemicals
smultaneoudy, relevant data from both can be consdered in evauation of ther environmentd
effects and potentid toxicity, thereby minimizing redundant and unnecessary anima testing.

For purposes of this HPV document, the two azonitrile chemicas can be represented by the
gengrd dructurd formula

o o
R—C—lNZN—C—lR
CN CN

Information regarding these chemicds is presented in the table below.

Chemical Name CAS R Common Name Nameto be |R=
Number_ used in this
Document
Butanenitrile, 2,2’- 13472-08-7 2,2’azobis-(2- AMBN CH;CH:-
azobis(2-methyl- methylbutyronitrile)
Propanenitrile, 2,2’- 78-67-1 2,2’azobis-(2- AIBN CH,-
azobis(2-methyl- isobutyronitrile)

As shown above, AMBN and AIBN are very smilar in chemical structure. The only functiona
groups present in these molecules are the nitrile (-CN) moiety and the azo (N=N) moiety. The
nitrile and azo moieties are bonded to the same carbon atom, which aso bears two akyl groups.
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The molecules are symmetric about the azo bridge, the mogt Idbile functiond group.  Theazo
bridge is eesly thermdly deaved, liberating nitrogen gas and a sabilized free radicd, as
described below. AMBN differsfrom AIBN only by the replacement of methyl groups (CHa) in
AIBN with ethyl groups (CH3CH»). The functional groups and the akyl groups on these two
azonitriles will be expected to interact in Imilar fashion with other molecules, induding
enzymes.

Azonitriles, such as AMBN and AIBN, are desgned to deave the azo bridge to liberate nitrogen
ges and form dabilized free redicds, as shown in the following equation:

R(CH3)(CN)CN=NC(CN)XCH3)R > 2R(CH;)(CN)Ce + N;

This reectivity is the bads of the commerad utility of azonitriles as a source of free redical
initigtors for various chemicd reactions. Azonitriles are often usad as initiators for
polymerization reections, and, to alesser degree, as a source of nitrogen gas in foam blowing
goplications. The reaction pathways for AMBN and AIBN are essertidly the same. The
gynthesis routes for production of AMBN and AIBN are dso the same, differing only in the
ketone garting materia that becomes the carbon backibone of the molecule AMBN is produced
from the four-carbon ketone, 2-butanone, and AIBN is produced from the three-carbon ketone,
acetone.

The digoroportionetion of azonitrilesto form free radicads is wel undersood and follows
fird-order kingtics Decompaostion of azonitriles in norHpolymerzing solutions is a smple
means of characterizing ther reectivity. The temperature & which azonitriles exhibit a hdf-life
of 10 hours has been commonly used for their dassfication . While this parameter does not
necessxily predict the behavior of a given azonitrile in a different environment, it does provide a
reedily avalable comparative meesure of various azonitriles For AMBN and AIBN these
temperatures are 67°C and 64°C, respectivdly. The amilaity of AMBN and AIBN in thermd
dahility, reaction pathways, and reection products dl support Smultaneous evauation of these
chemicds

Sdentific literature was seerched and summearized. Datawere identified for AIBN and AMBN
(Table1). All of endpoints have been stidfied for AIBN. Each sudy was evauated
for adequacy. Robugt summiaries were developed for each study addressng specific SIDS
endpoints. Summaries were aso developed for Sudies ether congdered not adequiate but
provided informetion of rdevance for hazard identification and evauaion, or covered non-SIDS
endpoints. Information for AMBN and AIBN are reported in Appendix A and Appendix B,
respectivey.
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Table 1. Matrix of Available and Adequate Data for AMBN and AIBN

| AVBN | AT BN

PHYSICAL/CHEMICAL CHARACTERISTICS
Mdting Point v

Baling Poirt

Patition Coefficient

<_<<:§ 2]

N/A
Vapor  Pressure v
V
v

Water Solubility

ENVIRONMENTAL FATE.

Photodegradation

Stability in Water

Transport (Fugacity)

I elele]
<2|e]e]<]

Biodegradation

ECOTOXICITY

Acute Toxicity to Fish R )

Acute Toxicity to
Invertebrates — V

Acute Toxicity to
Agquatic Plants : v v/~

MAMMALIAN TOXICITY

Repeated Dose Toxicity

Acute Toxicity v
i
R

Developmenta
Toxicity

Reproductive Toxicity -

<]<2| <2jl]<l]

Genetic Toxjcity v
Bacterid Gene
Mutations

Gengtic Toxicity - v
Chromosomal
Aberrations (in vitro)

Gengtic Toxidity in v v
vivo Micronucleus

|\ = Data are available and considered adequate.

-~ = No data available.

V/- = Data are available, but considered inadequate.

N/A = Not Applicable.

| Data is available for structurally similar test substance, AIBN.
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Evaluation of Data Matrix

The available adequate data were broken out by discipline (physica/chemica, environmenta
fate, ecotoxicology, and mammalian toxicology). These comparisons were conducted to

determine if a paitern existed between the two chemicals and to determine if additiond testing is
needed for AMBN.

AMBN and AIBN are white, odorless solids. Both AMBN (with a mdting point of 49.4°C) and
AIBN (with amdting point of 1 00- 103°C) decompose rapidly when exposed to temperatures
above the sdlf-accelerating decomposition temperature of 50°C, with the potentid for violent
decomposition. The specific gravity of both chemicas is gpproximately 1.1, the vapor pressures
are negligible a room temperature, and the chemicas have low solubility in water.  The lower
flammeability limitsin ar (% by volume) for AMBN and AIBN are 0.034 and 0.02 g/L,
respectively, and the upper flammability limits have not been determined. Bailing point
measurement is not applicable, due to the low vapor pressure and therma ingtability of the
chemicas. A log Kow (log of the nroctanolwater partition coefficient) model predicts that
AMBN has alog Kow of 3.86, while the experimentaly measured log Kow is2.07. Thesame
log Kow mode predicts that AIBN has alog Kow of 2.87, while the experimentally measured
log Kow of AIBN is 110. All required SIDS physcal and chemical characterigic data
points are complete for both azonitriles and no further testing is recommended.

Table 2: Physical and Chemical Characterigics

AMBN AIBN
Physical White, odorless solid White, odorless crystdline
Appearance solid
Molecular 192.26 164.21
Weight
Water 392 mg/L (measured) 30 mg/L @ 25°C (measured)
Solubility 4.9 mg/L @ 25°C (modd estimate) | 8511 mg/L @ 25°C (model
esimate)
Melting 49.4°C 100-103°C
Point
Boiling Not Applicable Not Applicable
Point
Vapor 0354 Pa @ 25°C (flow rate 081 Pa @ 25°C (measured)
Pressure 10 mL/min) 0.19 Pa(mode estimate)
0408 Pa @ 25°C (flow rate
8 mL/min)
Densitv 1.1 ~ 11
Partition 2.07  (measured) 110 (measured)
Coefficient | 3.86 (modd estimate) 2.87 (modd estimate)
| (Jog Kow)

Empirical data regarding the environmenta fate are limited for AMBN. Estimated physicd and
chemicd properties of AMBN were used to model environmenta fate endpoints. The Henry’s
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Law Congtant for AMBN is caculated from vapor pressure and water solubility datato be

1 .97x10°° atmr m’*/mole, and the estimated half-life from ariver is 412 hours. Measured
half-lives for AIBN in water ranged from 2 10 to 304 days at 25°C, and were dependent

The bioconcentration factor (BCF) for AMBN was estimated as 7.8 (log BCF = 0.894).
Therefore, AMBN is estimated to have a high to moderate potentia for persstence and alow
potentid for bioaccumulation. The BCF for AIBN was estimated as 1403 (log BCF = 0.147).
Therefore it is estimated to have a high potentid for persstence and a low potentia for
bioaccumulation. No biodegradation information was available for AMBN; however, the
experimentaly determined biodegradation of AIBN, the struc turdly smilar andog, was 7% in
28 days and 15% in 110 days. Therefore, AIBN is consdered not to be readily biodegradable.
The fugacity mode predicts that both AMBN and AIBN will digtribute primarily to the soil, air,
and water when emissons are to air only, to water primarily when emissons are to water only,
and to soil primarily when emissons are to soil only. The rate congtant for the reaction of
AMBN vapor with photochemically generated hydroxyl radicas in the atmosphere is estimated
to be 2.97x10™'? cm®/molecular-sec, which corresponds to a reaction half-life of 3.6 days. AIBN
has a reaction hdf life of 15.99 days when tested with photochemically generated hydroxyl
radicas in the amosphere. All required SIDS environmental fate data points are complete
for both azonitriles, and no further tegting is recommended.

Table 3: Environmental Fate

AMBN AIBN
Bioaccumulation = | Low potentia for bioaccumulation | Low potentia for hioaccumulation
BCF =78 BCF = 1403
Biodegradation No Data Not readily biodegradable
Fugacity When released 100% to air: When released 100% to air:
Air 22.3% Air 3L0%
Water 16.2% Water 40.9%
Soil 61.4% Soil 27.9%
Sediment 0.07% Sediment 0.2%

When released 100% to water: When released 100% to water:

Air 012% Air 05%

Wae 99.1% Waer 98.6%

Soil 0.32% Soil 05%

Sediment  0.43% Sediment 0.4%

When released 100% to soil: When released 100% to soil:
Air 0.21% Air 0.7%

Water 10.3% Water 28.6%

Soil 894% Soil 70.6%

Sadiment  0.04% Sadiment 0.1%

*Madalad data
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No information regarding aguetic toxicity to fish or invertebrates is available for AMBN.
However, data are available for the Structurdly smilar compound, AIBN, which is of low
aquatic concern. Based on nomina concentration data, statisticaly derived results indicate a
96-hour LCso of 580 mg/L (grester than water solubility) in fish, and a 48-hour ECso of

397 mg/L in Daphnia (greater than water solubility). A 72-hour ECsg of > 9.4 mg/L in algae was
reported for AIBN (dispersed with DMF). The reported water solubility of the anadog chemicdl,
AIBN, is greater than 9.4 mg/L, which was the upper limit tested in the dgae sudy. Modeled
values were compared for AMBN and AIBN. The smilarity in modded vaues for the two
compounds, and good agreement between modeled values and actual measured data, support the
use of AIBN as an appropriate andog for AMBN. Where measured values for AMBN are
lacking, AIBN data provide a reliable surrogate. ECOSAR estimates of acute toxicity to fish,
daphnids, and agee indicated adgae were predicted to be more sengtive to the effects of AMBN
or AIBN than fish or daphnids. Therefore, an dgae test following OECD Guiddine 201 was
conducted with AMBN. The 72-hour ECs¢ was 38.1 mg/L, based on cell count. Based on the
results of the ECOSAR predictions for AMBN and AIBN, and the actua aga test results with
AMBN, the acute toxicity to fish, dgphnids, and algae has been adequately characterized for both
compounds. No further ecotoxicity testing is recommended.

Table 4: Eco toxicity

AMBN AIBN
Toxicity to Fish 1225 mg/l (ECOSAR; log | 8539 mg/L (ECOSAR; log Kow =
(96-LC50 Value) Kow = 207) 11)

580 mg/L (nomind)

13 L9 mg/L (ECOSAR, log | 850.8 mg/L (ECOSAR; Tog Kow =
Kow = 207) 1.1)

Toxicity to Invertebrates
(48-ECs, value)

397 mg/L. (nomind)

Toxicity to Algae
(ECs value)

82.8 mg/L (96-hour
ECOSAR; log Kow = 2.07)

72-hour ECs, Healthy céll
count: 38.1 mg/L

5104 mg/L (96-hour ECOSAR;
log Kow = 1.1)

72-hour ECso > 94 mg/L

AMBN and its andog, AIBN, are smilar in regard to their acute mammdian toxicity. Both
compounds were moderately toxic oraly with acute ord toxicity values of 337 and 360 mg/kg
for AMBN and AIBN, respectively. AMBN had a 4-hour inhaation acute lethal concentration
(ALC) of > 8.9 mg/L, while AIBN hed al-hour inhaaion LCso of > 7.78 mg/L. Neither test
Substance was a skin irritant nor a skin sendtizer. AIBN was not an eye irritant, while AMBN
produced some irritation that cleared within 24 hours. All required SIDS acute toxicity data
points are complete for both azonitriles, and no further acute mammalian tegsing is
recommended.
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Table 5: Acute Mammalian Toxicity

AMBN AIBN
Ora LDso 337 mgkg 360 mg/kg
(rat)
Inhalation >8.9 mg/L (4-hour) > 7.78 mg/L (I-hour)
LC50 (rat)
Dermal LDsg | No Data 5010-7940 mg/kg
(rabbit)
Dermal Not irritating Not irritating
[rritation
Eye Irritation | Irritation effects observed only a | Not irritating

1 hour after dosing
Dermal Not a sengtizer Not a sengtizer
Sensitization

No information regarding repeated dose, developmenta, or reproductive toxicity was available
for AMBN. An OECD combined repesated dose and developmental/reproductive toxicity study
in rats was performed with AIBN at doses of 0, 2, 10, and 50 mg/kg/day (Table 6). Kidney
effects which included increases in eosinophilic bodies and basophilic changes of the rend
tubular epithelia cels in the kidneys were observed only in trested mde rats.  Accumulation of
azy-macroglobulin was suspected as a cause of the male specific rend toxicity. Liver effects,
including increased liver weight and centrilobular hypertrophy of hepatocytes was observed in
both maes and femaes at 10 and 50 mg/kg/day. The NOAEL was considered to be 2 mg/kg/day
for the repeated dose study. The only reproductive effect was a reduction in viability and body
weight of offspring after birth at 50 mg/kg/day, which was reported as most likely due to
materna toxicity. Therefore, the reproductive NOAEL was conddered to be 50 mg/kg/day. No
morphological abnormalities were observed in pups a any level. Liver effects were aso
observed in a90-day oral toxicity study in dogs at doses of 150 and 300 ppm.  Similar effects
were observed in a 2-week inhalation study in rats at 80.0 mg/nt’, however, the liver effects were
not detected in these rats following a 14-day recovery period. With the amilaritiesin
physical/chemica properties and acute toxicity, AMBN is expected to produce toxicological
findings similar to that of AIBN. Since the database for repested dose, developmental, and
reproductive toxicity satisfies the HPV  requirements for AIBN, further toxicity testing with
AMBN is unlikdly to provide new information on the azonltrlles aufficient to warrant such
testing. Therefore, no further repeated dose, developmental, or reproductive toxicity
teting is recommended.
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Table 6: Repeated Dose. Developmental. and Reproductive Toxicity

AMBN AIBN

Repeated Dose|No Data 2 mglkglday in a repested dose

Toxicity rat study

(NOAEL)
50 ppm in a90-day dog study
10 mg/nt’ in a 2-week inhaation
study

Developmental No Data 50 mg/kg/day

Toxicity

(NOAEL)

Reproductive No Data 10 mg/kg/day (parenta

Toxicity generation)

(NOAEL) 50 mglkglday (F; offgpring)

Genetic toxicity data are Smilar between the two substances (Table 7). Neither AMBN nor
AIBN induce mutations in bacteria. AIBN was not clastogenic when tested in an in vitro study
in Chinese hamgter lung cells. Neither AMBN nor AIBN was active when tested in an in vivo
mouse micronucleus study. Therefore, no further genetic toxicity testing is recommended.

Table 7: Genetic Toxicitv

AMBN AIBN
Mutagenicity Not mutagenic (Ames test) Not mutagenic (Ames test)

Clastogenicity | Not clastogenic (in vivo mouse | Not clastogenic (Chromosomal
micronucleus assay) aberration test in CHL/IU cdls, in
vivo mouse micronucleus assay)

In the absence of available literature, a modd was used to determine potential metabolic
pathways for AMBN and AIBN. The predicted metabolic pathways are based on the metabolic
behavior of the isolated component substructures. Since the effects of substructure connectivity

on metabolic behavior of these azonitriles are unknown, the likeihood and/or prevalence of any
given reaction cannot be predicted with certainty.

AMBN

Potentid initia pathways for metabolism of AMBN include hydroxylation of the methyl groups
to primary acohols and N-oxidation of the azo moiety to an N-oxide. N-dealkylation of the azo
moiety is unlikely, due to the absence of an abgtractable hydrogen on the a carbon. Examples of
hydroxylation of methyl groups Stuated B to a nitrogen function are abundant in the literature.
The primary acohol may be further oxidized to a carboxylic acid, which occurs via an
intermediate ddehyde. The carboxylic acid may be diminated unchanged, or may be conjugated
to glucuronic acid prior to excretion. Glucuronidation is likdly to be a more sgnificant pathway
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at high exposure concentrations. In the case of AMBN there are two nonequivalent methyl
groups, and from steric consderations hydroxylation of the termina methyl group would likely
predominate over hydroxylation of the a methyl group. In addition to these pathways, AMBN
contains a methylene carbon, which may undergo hydroxylation and subsequent oxidetion of the
resultant secondary acohol. Formation of N-oxides from 1,2-dialkylazo compounds occurs
during metabolism of symmetricad and nonsymmetrica didkylhydrazines. Examples indude
dimethylhydrazine and procarbazine. Further metabolism of the azoxy metabolite of AMBN
seems unlikely, due to the lack of an a proton.

AIBN

Similar to AMBN, biotransformation of AIBN may involve methyl hydroxylation and proceed
through carboxylic acid formation and glucuronic acid conjugation. Likewise, N oxidation of
the azo function is dso possible with AIBN. As with AMBN, further metabolism of the azoxy
metabolite of AIBN seems unlikely, due to the lack of an a proton.

In summary, biotransformation pathways for AMBN and AIBN are predicted to be very amilar,
differing primarily in the possbility of methylene oxidation in the case of AMBN.

Human Exposure Assessment

AMBN and its andogous compound, AIBN are solid free-radicd initiators used indudtridly in
polymerization reections. Although the products have dightly different properties, they may, in
most cases, be used interchangeably. There are no direct consumer uses of these products. Both
compounds decompose when exposed to hest, releasing nitrogen gas and carboncentered
radicals. End-use gpplicaions include acrylics, resns, industrid polymers, and foams. The
materias react rapidly and completdy; thus, neither is recognizable in end-use products, and
consumer exposure is unlikdy. Transport of dry product in temperature-controlled containers is
required for shipment of any amount grester than 100 grams. Exposure to ether materia would
not occur during shipping, unless container integrity is compromised.

During manufacturing uses, the most likely exposure is to skin, with some potentia of airborne
exposure during materia transfer operations. The major manufacturers of AMBN practice
Responsible  Care@. Specific manufacturing procedures and indudtria hygiene programs in place
a manufacturing sites limit the potentid for employee exposure through use of engineering
controls, environmental controls, and personal protective equipment. DuPont has set an
Acceptable Exposure Limit (AEL) of 1 mg/mg’ TWA for both AMBN and AIBN. DuPont aso
has a program to assess the ability of potential customers to safely handle the materids prior to
commencing a commercid relaionship. This assessment includes reviews and audits of PPE
(persond protective equipment), safety equipment and procedures, structura integrity, and safety
practices.



18 March 2005

Conclusion

The use of AIBN data to supplement the existing data for AMBN is supported by the smilarities
in molecular structure, reactivity, production, physica/chemicd characteridtics, structure-activity
predictions of metabolism, toxicity, and potential human exposure for these two azonitriles.
AMBN and AIBN are nearest analogs, have the same functiona groups, and are essentialy
chemicdly equivdent. The use of AIBN as an andog to AMBN is consstent with the Agency’s
directive to HPV participants to maximize the use of scientifically appropriate data for related
chemicals. Although differences between AMBN and AIBN due to different rates of reaction
and chemicd structure may be expected, we believe these differences to be minima. Overal the
toxicology datasets for AMBN and AIBN are complete, and no further testing is recommended
for purposes of the HPV Program.

10
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TEST PLAN FOR AMBN

Acceptable Data for Acceptable Datal T'esting

AIBN (CAS No. for AMBN (CAS | Recommended

7867-1) | | No. 13472-08-7) | for AMBN

| YN I | YN | YN
PHYSICAL/CHEMICAL CHARACTERISTICS

Melting Point Y

Boiling Point N/A /A

Vapor Pressure Y

Partition Coefficient Y

== 2] <

Water Solubility Y

ENVIRONMENTAL FATE

Photodegradation

Stability in Water

Transport (Fugacity)

= <[] =<

Biodegradation

ECOTOXICITY

Acute Toxicity to Fish

| <
yl

Acute Toxicity to
Invertebrates

z|z

Z
<

Acute Toxicity to Aquatic
Plants

MAMMALIAN TOXICITY

Acute Toxicity

Repeated Dose Toxicity

Developmental  Toxicity Y’

Reproductive Toxicity Y’

<[ <|<|<[=<

Genetic Toxicity
Bacterid Gene
Mutations

2 Z2|1Z|1Z| 2

Genetic Toxicity Y Y
Chromosomal
Aberrations

N/A = Not Applicable.
' Testing was performed to fulfill required endpoint for HPV program.

 Model was re-run usi ng measured values obtained in tests to fulfill required endpoints for HPV

pro, .
3 Data is available for the analog AIBN.

11
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APPENDIX A
ROBUST SUMMARY FOR BUTANENITRILE, 2,2°-AZOBIS(2-METHYL- (AMBN)

CAS NO. 13472-08-7
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The studies listed below were sdlected to represent the best available study design and execution
for these HPV toxicity endpoints. Other data of equal or lesser qudity are not summarized, but
are listed as related references in this document.

1.0 Substance Information

CAS Number: 13472-08-7
Chemical Name;

Structural Formula: CH,

CH3“—CH P C‘Z—N—N

2 "9 4
Q
o
Q
i

CN

Other Names: 2,2’-Azobismethylethylacetonitrile

2,2’-Azobis-2-methylbutyronitrile

2,2’-Asodi(2- methylbutyronitrile)

2,2’- Azobis(2-cyanopentane)

2,2-Azobissovaeronitrile

2,2’- Azobis(o.-methylbutyronitrile)

2,2’-Dimethyl-2,2’-azodibutyronitrile

Azocatdys M

Azostarter V59

v 59

Perkadox AMBN

Vazo® 67

Vazo 64-A

Wako V 59

Exposure Limits: 1 mg/n?, Shour TWA and 0.7 mg/n?, 12-hour TWA:
DuPont Acceptable Exposure Limit (AEL)

2.0 Physcal - Chemical Properties

2.1 Melting Point

Vaue: 49.4°C

Decompoasition: The MSDS for this test substance states that the compound
should not be heated above 50°C due to violent
decompogtion with sdif ignition.

Pressure: No Data

Method: The procedures used in this test were based on the
recommendations of the following guiddine U.S. EPA
Product Properties Test Guiddines OPPTS 830.7200.
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2.2

2.3

GLP;
Reference:

Reiability:

A preiminary test was performed to determine the
gpproximate melting point of the test substance. A Mettler
FP900 Thermosystem was used, and the preliminary test was
performed in triplicate. Due to the potentidly dangerous
reaction of the test substance when subjected to hedt,

friction, or impact, and the fact that the consstency of the
test substance was aready that of a powder, the test
substance was not ground using a mortar and pestle. A
portion of the dried test substance was loaded into the

bottom of 3 melting point tubes to a depth of 4-6 mm. The

3 mdting point tubes were heated from 40°C (Start
temperature) to 50°C (end temperature) at arate of +0.2°C
per minute. (The MSDS for this test substance States that the
compound should not be heated above 50°C due to violent
decompogtion with sdf ignition.)

The definitive tes was then performed. Triplicate meting
point tubes containing 4-6 mm of test substance were hested
from 47.5°C (start temperature) at arate of +0.2°C per
minute until the end temperature of 50°C was reached.

Yes

ABC Laboratories, Inc. (2004). Unpublished Data, ABC
Study No. 48128 (DuPont-15140), “ Determination of
Méting Point/Meting Range for 2,2’- Azobis-
(Methylbutyronitrile) CAS# 13472-08-7" (duly 17).

High because a scientificaly defensible or guideiine method
was used.

Additional Reference for Mdting Point:

DuPont Co. (2000). Materid Safety Data Sheet No. DUOO00905 (March 28).

Bailing Poaint:

Density

Vdue
Temperature:
Method:
GLP:
Reaults,
Reference:

Rdiability:

Not Applicable.

Specific gravity = 1.1; bulk density = 25 Ibs/f®

No Data

Not Available

unknown

No additiona data.

DuPont Co. (2000). Materid Safety Data Sheet No.
DUOO00905 (March 28).

Not assgnable because limited study information was
avalable.

14
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24

Additional Reference for Densty:

DuPont Co. (n.d.). Vazo® Polymerization Initiators: Properties, Uses, Storage,
and Handling (also cited in TSCA Fiche OTS0000937).

Vapor Pressure

Vdue

Temperature:
Decomposition:
Method:

0.3%4 Pa a a flow rate of 10 mL/min

0.408 Pa a a flow rate of 8 mL/min

25°C

No

The procedures used in the test were based on the
recommendations of the following guiddine U.S. EPA
Product Properties Test Guidelines OPPTS 830.7950.

A dose level of 0.1% (w/w) was chosen to ensure that the
sand prepared for use in the preliminary and definitive tests
would be coated with an excess of test substance. The sand
and test substance solution were thoroughly mixed together
by stirring. The coated sand was placed in a fume hood to
alow the solvent to evaporate. The dry, treated sand was
placed into a 2-L carboy and tumbled for atotal of
approximately 4 hours.

Prior to using the sand in the prdiminary tes, three 1 g
diquots of the sand were transferred to 20 mL scintillation
viak. Each sand portion was extracted with 2x10 m[, and
1x5 mL portions of acetonitiile. The extract volumes were
pooled into graduated cylinders. The find volumes of the
extracts were adjusted with acetonitrile. Each extract was
diluted for andysis and was andyzed by HPLC. A sngle
1 g diquot of sand not coated with the test substance was
aso extracted, diluted, and analyzed to serve as a control.

Primnary Test

A preliminary test was performed, in which the dosed sand
was digtributed evenly into 3 vapor saturator columns
labeled Test 1, 2, and 3. A control vapor saturator column
was previoudy filled with a smilar amount of sand that was
not coated with test substance. The saturator columns
containing the dosed sand and the saturator column
containing the control sand were placed insde glass water
jackets in an environmental chamber and were attached to a
flow-controlled gas manifold. The temperature of the

15
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environmenta chamber was maintained at 25+1 “C.
Nitrogen gas was passed through each saturator column
overnight.

On the following day, a primary (“*A”) and a secondary
(“B”) vapor trap were attached end-to-end to the systems on
the effluent port of each of the saturator columns with the
primary vapor trap before the secondary vapor trap. No test
substance was added to these traps. Three spiked traps were
prepared by applying test substance solution to each trap.
One spiked trap was connected to the end of each dosed
saturator column after the secondary trap. A single vapor
trap, containing no test substance, was connected to the
effluent port of the control saturator column. All
connections used for the test system were of Teflon or
parafilm.

The flow rate of al systems was adjusted to 10 mL/min and
measured with a digitd flow meter. The temperaure of the
environmenta chamber was measured & the same time the
flow rates were measured.

The prdiminary test systems were terminated after
goproximately 168 hours (7 days) (the saturator columns
remained in the environmenta chamber under nitrogen
flow). The primary, secondary, and spiked cartridges were
extracted and analyzed.

The HPLC analysis of the primary trgp extracts indicated
that the concentration of the test substance was above the
standard curve. Therefore, the duates were diluted and then
andyzed by HPLC. All samples were refrigerated when not
inuse

Definitive Test

The definitive test duration was chosen based on the amount
of test materid collected in the priminary phase.

A primary (“A”) and a secondary (“B”) vapor trap were
attached end-to-end to the systems on the effluent port of
each of the saturator columns with the primary vapor trap
before the secondary vapor trap. No test substance was
added to these traps. Three spiked traps were prepared by
applying test substance solution to each trap. One spiked
trap was connected to the end of each dosed saturator
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column after the secondary trap. A single vapor trap,
containing no test substance, was connected to the effluent
port of the control saturator column. All connections used
for the test system were of Teflon or parafilm.

The flow rate of al systems was adjusted to 10 mL/min and
measured with a digital flow meter. How rates were
confirmed and adjusted severd times throughout the study.

The vapor traps from the 10 mL/min definitive test were
terminated after gpproximately 24 hours (1 day). The “A”
(primary) and “B” (secondary), spiked, and control vapor
traps were extracted. Each extract was diluted and then
anayzed by HPLC.

The 8 mL/min definitive test was conducted exactly as
described for the 10 mL/min definitive test, with the
exception that the flow of nitrogen through the saturator
columns was 8 mL/min.

The backpressure at the outlet to the saturator column caused
by the vapor traps at nitrogen flow rates of 10 and 8 mL/min
was measured a the test temperature. Three vapor traps
were prepared and connected as in the preliminary and
definitive tests, with the exception that no test substance was
spiked onto any of the trgps. The saturator column
containing the control sand used in the definitive test and
maintained in the 25°C environmenta chamber was used.
The vapor traps were placed on the saturator column, the
nitrogen flow was set to 8 mL/min, and the system was
equilibrated overnight.

The backpressure was measured by placing a U-tube
manometer tilled with mercury between the saturator column
and the vapor traps and measuring the pressure difference
shown on the manometer. Flow rates were measured
immediady before placing the manometer between the
saturator column and the vapor traps.  After letting the
system equilibrate for about 10 minutes, a pressure reading
was taken. This procedure was repeated twice for atotal of
3 readings. The atmospheric pressure was measured using a
NOVA mercury barometer. The backpressure at the outlet
to the saturator column caused by the vapor traps at a
nitrogen flow rate of 10 mL/min Was determined as
described for the 8 mL/min test. All solutions were
refrigerated when not in use.
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Following the termination of the definitive study, a1l g

aiquot of sand from each saturator column was extracted
and andyzed for gability confirmation.

The vapor pressure was determined using the equations

below:
Vapor Dengty: m
d= —
Gxt
where

d = vapor dendity (g/mL)

m = mass of trapped test materid ()
G = nitrogen flow rate (mL/min)

t = test duration (min)

Vn (t = 27315) PgPp
Vapor Pressure: P=d

M 27315 P

where:
P = vapor pressure (Pa)
d = vapor dendity (g/mL)
M = molecular weight of the test substance (g/mol)
Vi = molar volume of idedl gas (22.4E03 mL/mol)
t = temperature a saturator outlet (“C)
Pp = pressure of nitrogen at saturator outlet (Pa)
(atmospheric pressure + backpressure, Pa)
P¢ = pressure of nitrogen at outlet of vapor traps
(atmaospheric pressure)
GLP: Yes
Reference: ABC Laboratories, Inc. (2004). Unpublished Data, ABC
Study No. 41829 (DuPont- 15 141), “Vapor Pressure
Determination (Gas Sauration Method) for 2,2’- Azobis-
(Methylbutyronitrile) CASH# 13472-08-7" (May 20).
Rdidhility: High because a scientifically defensble or guiddine method
was used.

Additional Reference for Vapor Pressure
DuPont Co. (2000). Materid Safety Data Sheet No. DUOO00905 (March 28).
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2.5

Partition Coefficient

Vdue
Temperature:
Method:

(log Kow):

2.07

20°C

The procedures used in this test were based on the
recommendations of the following guiddine U.S. EPA
Product Properties Test Guidelines OPPTS 830.7550.

Prelimnary Test

A volume of test substance solution in octanol saturated with
water was added to each of 4 plastic centrifuge tubes.
Reagent water saturated with octanol was added to each
centrifuge tube. The tubes were capped, and the caps
secured with electricd tape. The samples were placed on a
shaker in a 20°C environmental chamber. Shaking was
performed in the dark. After 2 and 24 hours, 2 samples were
removed from the shaker, and were centrifuged at 20°C for
30 minutes. The octanol and agueous phases were then
separated.

The octanol phases were diluted using acetonitrile. The
diluted samples were further diluted and analyzed by HPLC.
The aqueous phases were aso diluted for analysis.

Octanaol quality control samples were prepared in triplicate,
diluted, and anadlyzed by HPLC. Aqueous qudity control
samples were prepared in duplicate and diluted for andyss.

Definitive Test

The definitive test was performed a 3 volume ratios of
octanol to water. Theratioswere 1: 1, 2: 1, and 1:2 (v:v), or
twice, the same, and ¥ the volume ratio used during the
preliminary test. Each volume ratio was performed in
duplicate.

Volumes of the test substance solution in octanol saturated
with reagent water were added to duplicate plastic centrifuge
tubes. Reagent water saturated with octanol was added to
each centrifuge tube. The tubes were capped, and the caps
secured with dectricd tape. The samples were placed on a
shaker in a 20°C environmenta chamber. Shaking was
performed in the dark. After 24 hours, the samples were
removed from the shaker, and centrifuged at 20°C for

30 minutes. The octanol and agueous phases were then
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GLP:

Reference

Reiability:

Vdue

Temperature:
Method:

GLP:
Reference

Rdiability:

separated. The octanol and aqueous phases were diluted and
andyzed by HPLC.

Octanol quality control samples were prepared in duplicate,
diluted, and final dilutions were anayzed by HPLC.
Aqueous qudity control samples were prepared in duplicate
and diluted for andyss,

The pH of each definitive test aqueous phase sample was
measured.

The octanol/water partition was cdculated
from the following equation:

Kow= g,g
Cw

where:

C, = concentration of test substance at equilibrium in octanol
phase

C, = concentration of test substance at equilibrium in
aqueous phase

Yes

ABC Laboratories, Inc. (2004). Unpublished Data, ABC

Study No. 48 125 (DuPont- 15 138), “Determination of

n-Octanol/Water Partition Coefficient (Shake Flask Method)

for 2,2’- Azobis-(Methylbutyronitrile) CAS# 13472-08-r’

(May 20).

High because a scientificaly defensible or guiddine method

was used.

3.86

No Data

Modeled. The KOWWIN computer program, version 1.66
from Syracuse Research Corporation, calculates the Log
octanol/water partition coefficient (log Kow) of organic
chemicas using an atom/fragment contribution method.
Not Applicable

The methodology is described in the following journa
atide

Meylan, W. M. and P. H. Howard (1995). J. Pharm. Sci.
84:83-92.
Estimated va ue based on accepted modd!.

Additional References for Partition Coefficient: None Found.
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2.6

Water  Soluhility

Vdue
Temperature:
pH/pKa:
Method:

392+5 pg/mL (39245 mg/L)
20°C

6.41

The procedures used in this test were based on the
recommendations of the following guiddine U.S. EPA
Product Properties Test Guidelines OPPTS 830.7840.

Prelimnary Test

Approximatdy 35 mg of the test substance was weighed into
two plastic centrifuge tubes. Twenty mL of reagent water
was added to each tube. The 2 samples were placed on a
shaker in a 20°C environmental chamber. After
approximately 2 hours, the samples were removed from the
shaker and centrifuged for 30 minutes a 20°C to settle any
undisolved test substance that remained in the tubes. The
supematant of each sample was diluted for andyss. A
dilution of a separate test substance stock solution was
andyzed concurrently with the samples.

Quadlity control samples were prepared in duplicate. The
samples were placed on a shaker in the 20°C environmental
chamber for 2 hours, and were diluted for andyss. All
samples were refrigerated when not in use.

Definitive Test

Three test samples (replicates], 2, and 3) were prepared by
adding test substance to plastic centrifuge tubes. Reagent
water was added to each tube. The samples were capped,
and the caps secured with eectrical tape. They were placed
on a platform shaker in a 20°C environmenta chamber.

After approximately 24, 48, and 72 hours, the replicate
samples1, 2, and 3, respectively, were removed from the
shaker in the 20°C environmental chamber. The samples
were centrifuged for 30 minutes at 20°C. The supematant
was diluted for andysis in duplicate. Quality control
samples were prepared in triplicate. The samples were
placed on a shaker in the 20°C environmenta chamber.

One sample was removed a the 24-, 4%, and 72-hour
sample points. The samples were diluted for anadyss The
pH of the sample supematants was mesasured after
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GLP:
Reference:

Reliability:

Vdue
Temperature:
pH/pKa:
Method:
GLP:
Reference:

Rdliability:

centrifugation. All solutions were refrigerated when not in
use.

Yes

ABC Laboratories, Inc. (2004). Unpublished Data, ABC
Study No. 48 126 (DuPont- 15 139), “Determination of Water
Solubility by the Shake Flask Method for 2,2’- Azobis-
(Methylbutyronitrile) CAS# 13472-08-7" (May 20).

High because a scientificaly defensble or guiddine method
was used.

4.9 mg/L

25°C

No Data

Modeled

Not Applicable

WsKow v1.4in EPIWIN v3.05 (SRC Database).

WsKow estimates the water solubility (Wsol) of an organic
compound using the compound's log octanol-water partition
coefficient (log Kow). The following journd articles
decribe the estimation methodol ogy:

Meylan, W. M. et a. (1996). Environ. Toxicol. Chem.,
15:100-106.

Meylan, W. M. and P. H. Howard (1994). Upgrade of
PCGEMS Water Solubility Estimation Method (May 1994
Dréft); prepared for Robert S. Boethling, U.S.
Environmental Protection Agency, Office of Pollution
Prevention and Toxics, Washington, DC; prepared by
Syracuse Research Corporation, Environmental Science
Center, Syracuse, NY 132 10.

Meylan, W. M. and P. H. Howad (1994). Vaidation of
Water Solubility Egtimation Methods Using Log Kow for
Application in PCGEMS & EPI (Sept 1994, Fina Report);
prepared for Robert S. Boethhng, U.S. Environmenta
Protection Agency, Office of Pollution Prevention and
Toxics, Washington, DC; prepared by Syracuse Research
Corporation, Environmental Science Center, Syracuse, NY
13210.

Estimated va ue based on accepted modd.
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2.7

2.8

Additional Reference for Water Solubility:

DuPont Co. (n.d.). Vazo® Polymerization Initiators: Properties, Uses, Storage,
and Handling (also cited in TSCA Fiche OTS0000937).

DuPont Co. (2000). Materid Safety Data Sheet No. DUOO0905 (March 28).

Flash Point: Not Applicable.

Flammability

Reallts

M ethod:
GLP:
Reference:

Rdizhility:

Hammable limits in ar, % by volume LEL = 0.034 g/L,
UEL = Not determined

Autoignition Temperature = 185°C

Not Available

Unknown

DuPont Co. (2000). Materia Safety Data Sheet No.
DUO00905 (March 28).

Not assgnable because limited study information was
avaladle.

Additional Reference for Flammability:

DuPont Co. (n.d.). Vazo® Polymerization Initiators: Properties, Uses, Storage,
and Handling (also cited in TSCA Fiche OTS0000937).

30 Environmental Fate

31

Photodegradation

Concentration:
Temperature:
Direct Photolyss.
Indirect Photolysis.

Breakdown
Products:
Method:

No Data

No Data

Not Applicable

OH Half-life = 3.605 days (12-hour day; concentration of
OH radicals=1.5x10° OH/cm?’).

No Data

Cdculated by AOP Computer Program, Vers. 190, Syracuse
Research Corporation. The AOP Program, Verson 1.90
from Syracuse Research Corporation, estimates the
Atmospheric Oxidation Potentid. The AOP program
estimates the rate constant for the atmospheric, gas-phase
reaction between photochemicaly produced hydroxyl
radicas and organic chemicas. The methodology used by
the Atmospheric Oxidation Program is based upon the
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3.2

Sructure-activity relationship (SAR) methods developed by
Dr. Roger Atkinson and coworkers (Atkinson et al., 1987,
1995; 1996; 1984). The AOP Program isdescribed in
Meylan and Howard, 1993.

GLP: Not Applicable
Reference: Atkinson, R. et d. (1987). Intern. J. Chem. Kinet.,
19:799-828.

Atkinson, R. et d. (1995). Atmos Environ., 29:1685-1695.

Atkinson, R. et d. (1996). Environ. Sci. Technal.,
30:329-334.

Atkinson, R. et d. (1984). Chem. Rev., 84:437-470.
Meylan, W. M. and P. H. Howard (1993). Chemosphere,
26:2293-2299.

Rdidhility: Estimated va ue based on accepted modd.

Additional References for Photodegradation: None Found.

Stability in Water

Concentretion: Not Applicable

Half- life Edtimated hdf-life for a modd river is 422.9 years.

% Hydrolyzed: Not Applicable

Method: The Henry’s Law congtant for butanenitrile, 2,2°-azobis(2-

methyl- (Vazo® 67) is estimated to be

1.97x1 0°® atm-m*/mole (Henry v3.10 Program, Bond SAR
Method in SRC Epiwin v3.05) from its estimated vapor
pressure (6.7x10™mm-Hg; MPBPWIN v1.40) and estimated
water solubility (4.905 mg/L;, WSKOW v1.40). Based on
this Henry's Law congtant, the estimated voldilization half-
life from a modd river (1 m deep, flowing 1 m/sec, wind
veloaity of 5 m/sec) is approximately 4 12 hours. The
edimated volatilization haf-life from a modd lake (1 m
deep, flowing 0.05 m/sec, wind velocity of 0.5 m/sec) is
aoproximately 4616 hours (EPIWIN v. 311).

GLP: Not Applicable
Reference: Syracuse  Research Corporation EPIWIN Verson 3.11.
Rdiahility: Estimated va ue based on accepted modd.

Additional References for Stability in Water: None Found.
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33

Transport (Fugacity)

Media
Digributions:

Adsorption
Coefficient:
Desorption:
Voldility:
Method:

GLP;
Reference:

Reliability:

Air, Water, Sail, Sediment

Compartment Released Release 100% Release 100%
100% to ar  to water to soil

Air 22.3% 0.12% 0.214%
Water 16.2% 99.1% 10.3%
Soil 61.4% 0.32% 89.4%
Sediment 0.07% 0.43% 0.04%
Not Applicable

Not Applicable

Not Applicable

Calculated according to Mackay, Levd |11, Syracuse
Research Corporation Epiwin Verson 3.05. Emissions

(1000 kg/hr) to air, weter, and soil compartments using
standard EPA Model defaullts.

Data Used:

Molecular Weight: 192.27

Henry's Law Constant: 1.97x 10" atm-m’/mole (calculated
from experimentaly determined water solubility and vapor
pressure)

Vapor Pressure: 0.00306 mm Hg (converted from
experimentaly determined vaue of 0.408 Pa)

Log Kow : 2.07(experimentally determined)

Soil Koc : 48.2 (calc. by Levd 111 modd)

Not Applicable

Syracuse Research Corporation EPTWIN v3.05 contains a
Leved |1l fugacity modd. The methodology and programming
approach was developed by Dr. Donad Mackay and
co-workers which is detailed in:

Mackay, D. (1991). Multimedia Environmenta Modds, The
Fugacity Approach pp. 67- 183, Lewis Publishers, CRC Press.

Mackay, D. et d. (1996). Environ. Toxicol. Chem.,
15(9):1618-1626.

Mackay, D. et d. (1996). Environ. Toxicol. Chem.,
15(9):1627-1637.
Estimated value based on accepted modd!.

Additional References for Transport (Fugacity): None Found.
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34

35

Biodegradation: No Data.

Bioconcentration

Vdue
Method:

GLP:
Reference:

Reliability:

7.83 (Log BCF = 08%)

Caculated by BCFWIN Computer Program, Vers. 2.15,
Syracuse Research Corporation (based on reference below).
Not Applicable

The egtimation methodology used by BCFWIN is described
in the following document prepared for the U. S.
Environmenta Protection Agency (OPPT): “Improved
Method for Estimating Bioconcentration Factor (BCF) from
OctanolWater Partition Coefficient,” SRC TR-97-006
(2™ Update), July 22, 1997; prepared for Robert S.
Boethhng, EPA-OPPT, Washington, DC; Contract No.
68-D5-0012; prepared by William M. Meylan, Philip H.
Howard, Ddllas Aronson, Heather Printup, and Syhil
Gouchie; Syracuse Research Corp., Environmental Science
Center, 6225 Running Ridge Road, North Syracuse, NY
13212.

Estimated va ue based on accepted modd.

Additional References for Bioconcentration: None  Found.

4.0 Ecotoxicity

4.1

Acute Toxicity to Fish

Type:

Species:

Vdue

Method:

GLP:

Test Substance:
Reaults,
Reference:

Reicbility:

96-hour LCsg

Fish

1225 mg/L; log Kow = 2.07
Modeled

Not Applicable

No additional data

Meylan, W. M. and P. H. Howard (1999). User’s Guide for
the ECOSAR Class Program, Version 0.993 (Mar 99),
prepared for J. Vincent Nabholz and Gordon Cas, U.S.
Environmental Protection Agency, Office of Pollution
Prevention and Toxics, Washington, DC, prepared by
Syracuse Research Corp., Environmenta Science Center,

Syracuse, NY 132 10.
Edtimated value based on accepted mode!.

Additional References for Acute Toxicity to Fish: None Found.
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4.2

43

Acute Toxicity to Invertebrates

Type:

Species:

Vdue

Method:

GLP:

Test Substance:
Reaults
Reference:

Reiability:

48-hour ECs

Water flea

1319 mg/L; log Kow = 2.07

Modeled

Not Applicable

Butanenitrile, 2,2’-azobis(2-methyl-

No additiona data.

Meylan, W. M. and P. H. Howard (1999). User's Guide for
the ECOSAR Class Program, Version 0.993 (Mar 99),
prepared for J. Vincent Nabholz and Gordon Cas, U.S.
Environmental Protection Agency, Office of Pollution
Prevention and Toxics, Washington, DC, prepared by
Syracuse Research Corp., Environmental Science Center,
Syracuse, NY 132 10.

Estimated value based on accepted mode!.

Additional References for Acute Toxicity to Invertebrates None Found.

Acute Toxicity to Aquatic Plants

Type:
Species:
Vdue

Method:

GLP:
Test Substance:
Reallts:

72-hour ECsg

Selenastrum  capricornutum

Hedlthy Cell Count EC5y = 38.1 mg/L (95% confidence
limits, 32.6-44.6 mg/L); NOEC = 12.5 mg/L.

Area Under the Growth Curve ECso = 313 mg/L (5%
confidence limits, 23.6-39.1 mg/L); NOEC = 12.5 mg/L

Growth Rate ECso = 67.0 mg/L (95% confidence limits,
60.5-74.1 mg/L); NOEC = 12.5 mg/L

OECD Guiddine 201 (1984) and EEC Directive 92/69/EEC
Annex 5, Pat C3.

The ECso value for growth rate was calculated based on

5 messured concentrations (6.20, 12.3, 24.5, 49.3, and
99.5 mg/L). DMF (100 mg/L) was used as a co-solvent.
Yes

Butanenitrile, 2,2’-azobis(2- methyl-, purity 97.4%

The reductions in hedlthy cdl count, area under the growth
curve, and growth for Selenastrum capricornutum at

72 hours (3 days) indicated a dose-dependent response for
increasing concentrations of the test substance. The most
sengtive parameter was area under the growth curve with an
ECsp of 3 1.3 mg/L and a NOEC of 125 mg/L, based on
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Reference:

Reicbility:

Type:

Species.

Vdue

Method:

GLP:

Test Substance:
Reaults:
Reference:

Rdizhility:

mean measured test concentrations. The ability to recover
was assessed at measured concentrations of 49.3 and

99.5 mg/L. The test substance was determined to be
agigatic a measured concentrations less than or equd to
99.5 mg/L.

DuPont Co. (2004). Unpublished Data, Haskell Laboratory
Report DuPont - 11644, “Influence on Growth and Growth
Rate of the Green Alga Selenastrum capricornutum with
2,2’- Azobis(2-methylbutyronitrile) (AMBN)" (February 12).
High because a scientificaly defensible or guideline method
was used.

96-hour ECsy

Green dgee

82.8 mg/L; log Kow = 2.07

Modeled

Not Applicable

Butanenitrile, 2,2’-azobis(2-methyl-

No additional data.

Meylan, W. M. and P. H. Howard (1999). User's Guide for
the ECOSAR Class Program, Version 0.993 (Mar 99),
prepared for J. Vincent Nabholz and Gordon Cas, U.S.
Environmental Protection Agency, Office of Pollution
Prevention and Toxics, Washington, DC, prepared by
Syracuse Research Corp., Environmenta Science Center,
Syracuse, NY 13210

Estimated value based on accepted mode!.

Additional References for Acute Toxicity to Aquatic Plants None Found.

5.0 Mammalian Toxicity

5.1

Acute Toxicity

Type:
Species/Strain:
Vdue
Method:

GLP:
Test Substance:

Reaults:

Acute Ora Toxicity
Rat/Sprague-Dawley CD
337 mg/kg
OECD 401; doses administered and
402 mg/kg.
Yes

(Perkadox AMBN),
purity 98.5%
The incidence of mortdity was 0, 0, 50, and 80% at 202,
254,320, and 402 mg/kg. All mortality occurred by day 2.
Clinicd dgns of toxicity, which were seen in surviving and
dead animals a dl dose levels, included lethargy, staggered
gait, muscle tremor, piloerection, sdivation, and hunched
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Reference:

Reliability:

posiure. The surviving animds had no dinica sgns of
toxicity by day 6. The gross necropsy of dead animas
showed abnormal gastrointestind contents and a single
observation of dark areas on the glandular mucosa of the
gomach. There were no significant changes obsarved in the
gross necropsy of surviving animals.

Akzo Chemicas Internationa BV (199 1). Unpublished
Data, “Perkadox AMBN: Acute Ord Toxicity Study In The

High because a scientifically defensble and guideine

method were used.

Additional Reference for Acute Oral Toxicity:

Data from this additional source supports the study results summarized above.
This study was not chosen for detailed summarization because the data were not
substantialy additive to the database.

DuPont Co. (1978). Unpublished Data, Haskell Laboratory Report No. 577-78.

Type:
Species/Strain:
Exposure Time:
Vdue

Method:

GLP:
Test Substance:

Results

Inhalation ALC

Malerats/Crl:CD®

4 hours

>8.9 mg/L

Groups of 6 rats (7-8 weeks old) were exposed nose-only for
single, 4-hour periods to dust atmospheres of the test
substancein air a concentrations of 1.8, 3.7, and 8.9 mg/L
(the highest concentration that could be generated). Rats
were weighed and observed daily for 14 days post exposure,
weekends included when deemed necessary.

Dust amospheres were generated and cdibrated volumes of
test atmosphere were drawn through pre-weighed glass fiber
filters. Atmospheric concentration was determined from
filter weight gain. Percent and mass median diameter of
respirable particulate were determined during each exposure.
Chamber temperature was monitored.
No

purity
>08%
No mortality was observed at any exposure level tested. The
% respirable particulates <10 pm was11,25 or 3 1, and 24 at
1.8, 3.7, and 8.9 mg/L, respectively; The % respirable
particulates <5 pm wes 2.0, 82 or 10, and 82 a 1.8, 3.7, and
8.9 mg/L, respectively. The mass median diameter of
respirable particulate (um), caculated for particles less than
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Reference:

Reliability:

10 im, was 6.8 or 7.5, and 5.1 a 3.7 and 89 mg/L,
repectively. The mass median diameter of respirable
particulate for the 1.8 mg/L group could not be calculated.

All rats exhibited dight to severe weight loss 1 day
post-exposure. At 8.9 mg/L, 1 rat continued to lose weight
for 1 more day. Weight loss was followed by norma weight
gan. Rats exposed to 1.8 and 3.7 mg/L exhibited red to
brown ocular and/or nasal discharge for 1 day post-exposure.
No other adverse clinical Sgns were observed.

DuPont Co. (1983). Unpublished Data, Haskell Laboratory
Report No. 368-83.

Medium because a suboptima study design was used. Only
asmdl percentage of particles in the exposure atmospheres
were of respirable size.

Additional References for Acute Inhalation Toxicity: None Found.

Type:
Type:

Species/Strain:
Method:

GLP:
Test Substance:

Reaults

Reference:

Rdiability:

Dermal Toxicity: No Data.

Dermal Irritation

RabbitsNew Zedand White

OECD 404. A 0.5 g sample was applied directly to the skin,
and covered by a gauze patch, for a4-hour exposure period.
The control Ste was covered by a Smilar semi-occlusve
dressing.

Yes

Butanenitrile, 2,2’-azobis(2-methyl- (Perkadox AMBN),
purity 98.5%

There was no irritation seen in any of the three animals used
in the study during the 72-hour observation period.

Akzo Chemicals Internationd BV (1991). Unpublished
Data, “Perkadox AMBN: Acute Dermd Irritation/Corroson
Test In The Rabbit” (7/26/91).

High because a scientificaly defensble and guiddine
method was used.

Additional References for Dema Irritation:

Data from these additional sources support the study results summarized above.
These studies were not chosen for detailed summarization because the data were
not substantialy additive to the database.

DuPont Co. (1980). Unpublished Data, Haskell Laboratory Report No. 5 13-80.

DuPont Co. (1980). Unpublished Data, Haskell Laboratory Report No. 5 1 1- 80.
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Type:
Species/Strain:
Method:

GLP:
Test Substance:

Reallts:

Re ference

Rdichility:

Dermal  Senstization

Guinea pig¥Duncan Hartley

The primary irritation test was conducted on 10 guinea pigs
by applying 0.05 mL of an 80% and an 8% suspension of the
test substance in dimethyl] phthalate (DMP) on shaved, intact
shoulder  skin.

The induction phase for senstization was a series of 4 sacrd
intradermal injections of 0.1 mL of a1 .0% suspensonin
DMP, 1 each week beginning 2 days after the test for
primary irritation. After a 13-day rest period, the test guinea
pigs were chdlenged for sengtization by applying and
lightly rubbing in 0.05 mL of an 80% and an 8% suspension
of the test substance in DMP on shaved intact shoulder skin.
At the same time 10 unexposed guinea pigs (controls) of the
same age recaived identical topica application. Reactions
were observed at 24 and 48 hours.

No

Butanenitrile, 2,2’-azobis(2- methyl- (Vazo® 67), purity
100%

The test substance caused no irritation on shaved intact skin
of guineapigs a 24 or 48 hours. None of the test guinea
pigs showed a sengitization response.

DuPont Co. (1980). Unpublished Data, Haskell Laboratory
Report No. 511-80.

High because a scientifically defensble or guiddine method
was used.

Additional References for Dermal  Sendtization: None Found.

Type:
Species/Strain:
Method:

GLP:
Test Substance:

Reaults:

Eye Irritation

Mae rabbitsAlbino

The solid test substance (28.4 mg) was placed into the right
conjunctiva sac of each of 2 male abino rabbits. After

20 seconds, 1 treated eye was washed with tap water for

1 minute. The treated eye of the other rabbit was not
washed. Observations of the cornea, iris, and conjunctiva
were made with a hand-dit lamp at 1 and 4 hours, and at 1,
2, and 3 days. Fluor- i-strip® stain and a biomicroscope were
used a examinations after the day of treatment.

No

Butanenitrile, 2,2’-azobis(2-methyl- purity
100%

The test substance produced no or
conjunctiva effects a any time when tested in rabbit eyes.
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5.2

53

54

Reference:
Rdiahility:
Type:
Species/Strain:
Method:

GLP:
Test Substance:

Reaults

Reference:

Reliability:

DuPont Co. (1980). Unpublished Data, Haskell Laboratory
Report No. 514-80.

High because a scientificaly defensble or guiddine method
was used.

Eye Irritation

RabbitsNew Zedand White

OECD 404. A 0.1 g sample was indtilled into the right eye
of the animas. The left eye was untrested.

Yes

Butanenitrile, 2,2°-azobis(2-methyl- (Perkadox AMBN),
purity 98.5%

There was no irritation seen in any of the three animals used
in the study at the 24-hour observation period until the end
of the study (72-hour observation period). There was
irritation of the conjunctiva and dight chemoss seen in dl
animds, and iritis seen in two animds a the I-hour
observation period.

Akzo Chemicds International BV (199 1). Unpublished
Data, “Perkadox AMBN: Acute Eye Irritation Test In The
Rabbit” (8/5/91).

High because a scientificaly defengble and guiddine
method was used.

Additional References for Eye Irritation: None Found.

Repeated Dose Toxicity: No Data.

Developmental Toxicity: No Data.

Reproductive Toxicity: No Data.

32



18 March 2005

55  Genetic Toxicity

Type: In vitro Bacteriadl Reverse Mutation Assay
Tester Strains. Salmonella  typhmurium strains TA98, TA100, TA1535,
TA1537
Exogenous
Metabolic
Activation: Rat liver S9
Exposure
Concentrations: 50-5000 ug/plate
Method: OECD 471. Positive controls used were benzo[a] pyrene,

2-nitrofluorene, 2-aminoanthracene, 9-aminoacridine, and
odium azide. The solvent was DMSO.

GLP: Yes

Test Substance: Butanenitrile, 2,2’-azobis(2- methyl- (Perkadox AMBN),
purity 98.5%

Reallts: Negative

Remarks: No evidence of mutagenic activity was detected, with or
without metabolic activation.

Reference: Akzo Chemicals Internationa BV (199 1). Unpublished

Data, “Perkadox AMBN: Assessment Of Mutagenic
Potentid In Higtidine Auxotrophs Of Salmonella
Typhimurium (The Ames Test)” (7/25/91).

Rdiahility: High because a scientifically defensble and guiddine
method was used.

Additional Reference for In vitro Bacterial Reverse Mutation Assay:

Data from this additional source support the study results summarized above.
This study was not chosen for detailed summarization because the data were not
substantialy additive to the database.

Takenaka, S. |. et d. (1993). J. Toxicol. Sci., 18(4):418.

Type: In vitro Clasogenicity Studies No Data

Type: In vive Mouse Micronucleus Assay

Species/Strain: Mice/ddY

Sex/Number: Mde

Route of

Adminigration: Oral

Concentrations: Not Available

Method: The micronucleus test using acridine orange staining method

was performed in mae mice (8-weeks old) following double
ord adminidration.
GLP: Unknown
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Test Substance:
Reaults:

Remarks:

Reference:
Reliability:

Butanenitrile, 2,2’-azobis(2-methyl-, purity not specified
Negative

At 24 and 48 hours after treatment, the test substance did not
produce a sgnificant increase in the frequency of
micronuclested polychromatic erythrocytes in the bone
marrow of the treated mice.

Takenaka, S. 1. et d. (1993). J. Toxicol. Sci., 18(4):418.
Not assgnable because limited study information was
avalable.

Additional References for In vive Studies None Found.
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