OECD SIDS ISOPHTHALIC ACID

FOREWORD INTRODUCTION

|SOPHTHALIC ACID
CASN°: 121-91-5

UNEP PUBLICATIONS 1



OECD SIDS ISOPHTHALIC ACID

SIDS I nitial Assessment Report
for

14" SIAM
(Paris, France, March 2002)

Chemica Name: ISOPHTHALIC ACID
CAS No: 121-91-5
Sponsor Country: United States of America/ ICCA

Nationad SIDS Contact Point in Sponsor Country:
Oscar Hernandez
Divison Director RAD
7403 M
1200 Pennsylvania Avenue
Washington DC, 20460
(202) 564-7461
E-mall: her nandez.oscar @epa.gov

Industry: BP Amoco
David Dutton
150 W. Warrenville Road
Naperville, Illinois 60563
United States
(630) 420-5079

HISTORY: Documents were prepared and reviewed by industry prior to submission to sponsor country.
Sponsor country conducted reviews of submitted data and offered comments to industry.  Industry
prepared and resubmitted documerts for consideration at SIAM 14. Literature searches were conducted
on Medline, PubMed, and Toxline. The following database sources were reviewed: Hazardous Substances
Data Bank (HSDB); SRI 2000 Chemica Economics Handbook; SRC PhysProp Database; Registry of
Toxic Effects of Chemical Substances; IUCLID Data Sheet; Internationd Chemical Safety Cards, NIOSH
Summary; International Occupationd Safety and Hedth Information Centre; NTP Chemica Repository;

Testing: Notesting (X)
Testing ()
COMMENTS:

Deadline for circulation: February 1, 2002

Date of Circulaion:

2 UNEP PUBLICATIONS



OECD SIDS ISOPHTHALIC ACID

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 121-91-5
Chemical Name |sophthdic acid
H
0
Structural Formula o
OH

SUMMARY CONCLUSIONSOF THE SIAR

Category/AnalogueRationale

For most SIDS endpoints, adequate data are available for isophthalic acid (IPA) to provide a characterization of its
toxicity. Due to not having sufficient data for the endpoints of reproductive toxicity and in vivo genotoxicity with
IPA, information on terephthalic acid (or TPA, CAS No. 100-21-0), an isomer of IPA was used as a surrogate. |PA
and TPA are structural isomers, with carboxylic acid groups on the benzenering at 1,3- and 1,4-carbons, respectively.
Both IPA and TPA have similar physicochemical properties and show similar metabolic pathways and toxicological
properties.

Human Health

In rats, both IPA and TPA are eliminated from the body unchanged primarily via urinary excretion. A steady statein
blood is achieved fairly rapidly after inhalation exposure (on the first day) to IPA. One week after cessation of
exposure, IPA was no longer detectable in the blood. Based on the Log Kow (2.34), IPA is not expected to
accumul ate appreciably intissues and is likely to be readily excreted from the body.

IPA exhibits low acute toxicity by the oral, dermal, and inhalation routes. The oral LD50 has been reported from
>5000 mg/kg (no deaths) to 13,000 mg/kg in rats. No mortality was observed in rats following acute inhalation
exposures to 11,400 mg/m3 or acute dermal doses in rabbits of 23,000 mg/kg. IPA is not a skin sensitizer as skin
reactions were only seen in 10% of the animals. IPA has negligible skin irritation potential and was considered
slightly irritating to the eyes.

In repeated dose studies, the target organ is the kidney. A NOAEL of 250 mg/kg-day for IPA for kidney effects
(crystalluria, mild hydronephrosis, pelvic calcification) has been reported for rats following repeated oral exposures.
No systemic effects were observed in rats following repeated inhalation exposures to 10 mg/m3 of IPA. Evidence
regarding the genotoxicity of IPA ismixed. While negative results have been consistently reported for IPA in studies
that use mammalian cell systems, both positive and negative results have been reported in S. typhimurium at very
high concentrations (5,000-10,000 pg/plate). No data is currently available for IPA in in vivo toxicity tests. Asa
result, data from TPA, indicates that IPA is not likely to be an in vivogenotoxicant. In TPA, results from anin vivo
genotoxicity study (micronuclei formation in mice with doses of 200-800 mg/kg/day) were negative. In atwo year
bioassay, rats that were fed TPA (greater than 2%) 1000 mg/kg b.w./day developed bladder calculi, bladder
hyperplasia and bladder tumors. Fetotoxicity was observed in an oral reproductive toxicity study for TPA (NOAEL
(parental and F1 generation) = 240-307 mg/kg/day) with no effects on reproductive performance (NOAEL >2480
mg/kg/day). However, no signs of fetotoxicity or developmental effects were noted following inhal ation exposures to
IPA (NOAEL = 10 mg/n?).

Environment

In its ionisad form_ IPA is a crvstalline nowder that has a meltina naint of 347 °C._ sblimes avanor nressire of 3.5 x
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10° Paat 25 °C, a measured log Kow of —2.34 and awater solubility of 5400 mg/L at 25 °C. In1PA’s non-onized form
the log Kow is 1.76 and has a water solubility of 130 mg/L at 25 °C. IPA isnot persistent in the environment and is
not expected to bioaccumulate in food webs. The halfdife of IPA in air is estimated to be 8 to 12 days due to direct
reactions with photochemically generated hydroxyl radicals. 1PA isreadily biodegraded under aerobic and anaerobic
conditions. Limited environmental monitoring data suggest that ambient levels of IPA in air are low with levels
ranging from 1.3 — 34 ng/m3 in California and Japan (background levels were estimated to be 0.03 ng/m3). Based on
IPA’s physical chemical properties, IPA will partition primarily to the water compartment, whether in its ionised or
non-ionised form. Acute toxicity testing in fish, invertebrates, and algae indicate low toxicity with no effect
concentrations of >895, >876 and >969 mg/| (the highest concentration tested for all test species), respectively.

Exposure

IPA is mainly used in the synthesis of resins, and in packaging fibers and plastics. In 1998, U.S. production was
approximately 100,000 metric tonnes. Approximately 70% of the IPA produced is used in coatings and resins, while
the remaining 30% is used in packaging fibers and fabrics. Exposuresto workers may occur viainhalation and dermal
contact. Because IPA present in consumer products is bound in a polymer matrix, the potential for exposures to

consumers is low. Additionally, because IPA is not persistent in the environment, the potential for environmental
exposuresislow.

RECOMMENDATION

The chemical iscurrently of low priority for further work.

RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

No further work is recommended.
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SIDSFULL SUMMARY

CASNO.: 121-91-5 | sPECIES | PROTOCOL | RESULTS
PHYSICAL CHEMISTRY
21 Mdting Point Measured 3#A7°C
345-348 C
3A1-343 C
22 Bailing Point blimes
23 Density Measured 15g/ml
24 Vapor Pressure Measured 9Paat 100° C,
Edtimate 35x 106 Paa 25°C
MPBPWIM
versonl1l4
25 Partition Coefficient OECD 107 Log Kow = -2.34 (at pH =7)
Estimate Log Kow =1.66
Egtimate LogKow =176
KOWWIN v1.66
26 Water Solubility Measured 130mg/l at 25° C
pKa pKal=370
pKa2 = 4.60

ENVIRONMENTAL FATE AND PATHWAY

311 Photodegradetion Egtimate Halfdife: 8.2 days
AOPWIN
32 Monitoring Data Measured Detected in air: 2.1-34 ng/m®
33 Environmenta fate & Estimate Fugecity
distribution Levd |
Air —0.00009%
Water —99.9%
Sail - 0.00041%
Levd Il
Air —0.00009%
Water —99.9%
Soil —0.00041%
Leve IlI
Air —0.000013%
Water —76.1%
Soil —23.8%
35 Biodegradation Modified Sturm >60% within 7 days
37 Bioaccumulation Estimate BCF=2
ECOTOXICOLOGICAL DATA
41 Acute Fish Leuciscusidus OECD 203 96-hour NOEC > 895 mg/|
melanotus
42 Acute Daphnid Daphniamagna | OECD 202 48-hour EC,> 876 mg/l
43 Acute Aquatic Plant Scenedesmus OECD 201 96-hour NOEC >969 mg/l
subspicatus
44 Toxicity to Bacteria Activated dudge | OECD 209 EC5-158.3 mg/l, EC25—353.3

mg/l, EC50—- 617 mg/l, EC75 —

1077 mgl, EC95 — 2405 myg!
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CASNO.: 121-91-5 SPECIES | PROTOCOL RESULTS
MAMMALIAN TOXICOLOGICAL DATA
511 Acute Ora Rat AcuteOrd LD50 > 5,000 mg/kg
Toxicity LD 13,000 mgkg
L.D50 10,900 mg/kg
L.D50 10,400 mg/kg
512 Acute Inhaation Rat Acutelnhaation LC50>11.37g/m3
Toxicity
513 Acute Dermal Rabhit Acute Dermal LD50 > 2000 mg/kg
Toxicity LD50 > 23,000 mg/kg
514 Acute Other Routes Rat LD50 i.p. LD50 13,000 mg/kg
Mouse i.p. LD50 4200 mg/kg
521 Skin Irritation Rabhit Skin Irritation Negative
522 Eye Irritation Rabhit Eyeirritation Negative
523 Skin Senditization Guinea Pig Modified Buehler | Notasensitizer
54 Repeated Dose Rat 13feeding study | 13-week feeding study: Slight increase
intheincidence of crysdluria (1/25
male, 2/25 femde) and rend
pathology (mild hydronephrosis,
pelvic cdcification 5/25 mdes).
NOAEL =0.5% or 250 mg/kg-day,
LOAEL = 1.6% or 800 mg/kg-day.
4-week inhalation study— No
significant effectsup to 10 mg/m® 6
Rat 4-Week Inhdation | hours per day 5 days per week.
study NOAEL >10mg/m®
55 Genetic Toxicity In Vitro
A Bacterid Sdmondla OECD 471 No mutagenic activity with or
typhimurium without metabolic activation.
Sdmondla OECD 471 Dose dependent increaseinthe
typhimurium number of revertantswith strains
TA1537, TA1538, and TA98in the
presence and absence of metabolic
activation.
Sdmondla OECD 471 Positive response with tester strains
typhimurium TA98 and TA1538 in the presence
of activation and with tester strains
TA1538 in the absence of
microsomd activation.
B Non-Bacterid Chinese Hamster Invitro Negative in the presence and absence
Ovay cdls Chromosomal of metabalic activation.
Aberration
(OECD 473).
Chinese Hamster In vitro HGPRT Negative in the presence and absence
Ovay cdls mutation (OECD | of metabalic activation.
476).
Mouse lymphoma | Mouse No evidence of mutagenic activity in
L5178Y cdls Lymphoma the presence and absence of
mutation (OECD | metabalic activation.
476)
6 UNEP PUBLICATIONS
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56

Genetic Toxicity In vivo

Mouse

Chrom Aberration
(OECD 474)

Negative for the structuraly smilar
compound terephthaic acid (CAS
NO. 100-21-0)

57

Carcinogenicity

Rat (Fischer 344)

2-yearfeading
Sudy

For animalsfed the structurally
similar compound terephthdic acid
(0, 20, 142 or 1000 mg/kg/day) there
wasacompound related increasein
tumors, and hyperplasia of the
urinary bladder at the highest dose
tested and only in females.

58

Reproductive Toxicity

Ret (Wistar and
CD)

90-day feeding
study/1-gen
reproductive
asEsIment

For the structurally similar
compound, terephthaic acid, no
effects on fertility in aone-generation
feeding study up to 5% in the diet
(2499-2783 mgkg/d). Fetotoxic
effects at 2% (930-1107 mg/kg/d) and
5% that included postnata desaths,
decreasad survivahility, high
incidence of rend and bladder cdculi
and histopathologica sequelae
associated with presence of the
calculi. NOEL for maternd and
fetotoxic effects 0.5% (240-282

mgkg/d).

59

Developmental
Toxicity/Teratogenicity

Ret

Segment 11
Inhaation
Teratology Study

No maternd or developmental
toxicity at inhaation exposuresup to
10 mg/m®, days 6-15 of pregnancy.

510

Toxicokinetics

Ret

Ret

Blood levels of 1PA collected during
al13-week feeding study increased in
adose dependent manner. 24-hour
urinary excretion data collected on
days 7, 30, 60, 90 indicate that
urinary excretion, presumably asthe
unchanged chemicd, isthe primary
mechanism by which IPA is
excreted.

Blood levels of IPA were detected
immediately following exposureto
10 mg/m®, 6 hours per day. Serum
levelswere 5.3-9.3 ug/ml in females
and 1.4-3.4 ug/ml for males. Data
suggest that asteady stateis achieved
on first day of exposure, Oneweek
following exposure, I1PA was not
detected in the blood.
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1.0 IDENTITY

SIDSInitial Assessment Report (SIAR)

Isophthalic acid (121-91-5) or IPA isacrygaline powder that possesses the following physical- chemica

properties and characterigtics:
Property Value
Chemicd Formula CgHO,
Molecular Weight 166.13
Purity 99.9%
Impurities Reaction intermediates (3-formylbenzoic acid and m-toluic
acid); by-products (benzoic acid); and resdua metas
Mdting Point 347°C
Bailing Point Sublimes
Densty 1.5g/mL a 20 °C
Vapor Pressure 3.5x 10° Paat 25 °C (calcul ated)
Partition Coefficient (Log K,,,) -2.34* aapH7
1.76 (neutra form)
Water Solubility 5400 mg/L at 25°C
130 mg/L at 25 °C **
Synonyms Benzene-1,3-dicarboxylic add
m-phthdic acid
isophthalate
m+benzenedi carboxylic acid

* Log Kow —2.34 isbelieved to be the most relevant value as 1PA will be ionized under most environmental conditions.
** This value represents the solubility of of 1PA without adjustment of pH. The pH of the water was not specifically stated
though the pH of digtilled water istypicaly between 6.0 and 7.0 depending on the amount of dissolved gas.

IPA is a dibasc acid (with two displacesble hydrogen atoms), and consequently has two dissociaion
constants (pKal = 3.70; pKa2 = 4.60 at 25 °C).

IPA is closdy related in structure to terephthalic acid (TPA; CASRN=100-21-0). IPA and TPA are
isomers, differing only with respect to the postioning of their carboxylic acid groups on the benzene ring
(1,3 and 1,4-, respectively). The physca-chemica properties, metabolism pathways, and toxicologica
properties of IPA and TPA are very smilar.
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20 GENERAL INFORMATION ON EXPOSURE

The manufecture of 1PA is accomplished using a continuous, enclosed process.  Solvents, catalysts, and
water used in the manufacture of IPA are recycled. Meta-xylene is used to synthesize crude IPA, in the
form of an off-white powder. IPA is then purified to form a white powder, which is stored in silos and
transferred using bulk trucks, railcars, or packaged in 1 metric tonne or 50 Ib bags for sdle. Waste streams
are routed to an onSte wastewater trestment plant. Because manufacture occurs within a closed system,
little to no 1PA is expected to be released to the environment during production.

Egtimated National Production or Import Volume

In 1998, U.S. production of IPA was gpproximately 100,000 tonnes (Persona Communication with BP
Amoco, 2001). In the early- to mid-1970s, U.S. production of IPA typicaly ranged from 42 to 54
thousand tonnes (SRI, 1972, 1975). Production capacity in the U.S. in the 1980s was 250,000 tons/year
(230,000 tonnes/year) (Gerhartz, 1985).

Although U.S. imports of IPA were negligible in the 1970s (SRI, 1972), sgnificant amounts (41,000
tonnesfyear) were imported during the 1980s (Bureau of the Census, 1984).

U.S. exportsin the 1970s typically ranged from 1.3 to 4.4 thousand tonnes/year (SRI, 1972, 1975).

Usesand Functions

Of the IPA produced in the U.S. in 1998, approximately 70% was used in coatings and resins, while the
remaning 30% was used in packaging fibers and fabrics (Persond Communication with BP Amoco,
2001). Approximately 54% of the IPA produced in the 1970s was reported to be used in the synthesis of
isophthalic pdyester resins, approximately 26% was used for alkyd resins production, approximately 1%
as a chemicd intermediate for the production of dioctyl isophthdate, and the remaning (gpproximetely)
19% was used for other applications (SRI, 1972, 1975).

Form of Marketed Product
IPA forms part of a polymer matrix in awide variety of products in the form of coatings, resins, packaging
fibers, and fabrics.

Sour ces of Potential Release to the Environment

IPA is naturdly occurring, with traces detected in lignite and in the rhizome of the iris plant (Bemis et al .,
1982). Additiondly, IPA was found to be an oxidation product of Singletary Lake fulvic acid (Christman
et al, 1985). Data on naturd sources are extremdy limited, and a meaningful comparison with
anthropogenic releasesis not possible.

Isophthalic acid may be released to the environment in wastewater as aresult of its production and use asa
chemicad intermediate for unsaturated polyester resins (Kramer, 1992), thermoplastic polyesters
(Bruegging and Rueter, 1992), and alkyd resins (Lin, 1992).

Dicarboxylic acids produced by photooxidation of anthropogenic compounds during long-range transport
are a source of IPA in atmospheric agrosols (Satsumabayashi et al., 1990). There are dso indudtridly
important esters of 1PA such as dimethyl isophthaate that may undergo chemica or enzymatic hydrolysisto
yield IPA (Riemenschneider, 1987; NRCC, 1980; Wolfe et al., 1980).
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2.1  Environmental Exposureand Fate

Using default release estimates, predictions kesed on fugacity- based fate and transport models (Levels 1
and 2. Trent Univerdty, 1999) suggest that the mgority of the IPA released to the environmentd will
partition primarily to the water compartment (99.9%), with negligible amounts found in the air, soil, and
sediment compartments.  Based on a Leve 3 fugecity modd (Trent Universty, 1999), the mgority
(76.1%) of IPA released is again predicted to partition to the water compartment. However, a larger
percentage (23.8%) is predicted for soil, since this modd levd dlows for continuous release to sail, with
negligible amounts partitioning to air (<1%) and sediment (<1%).

Biodegradation IPA isreadily biodegradable in screening tests using sewage sudge and may be expected
to biodegrade in soil. Under aerobic conditions and following OECD guiddine 301B, gpproximately 9%,
46%, 64%, and 77% of IPA contained in Sudge was degraded after 2, 5, 7, and 12 days, respectively
(Battdle, 1991). Similarly, IPA is degraded by aerobic microorganiams isolated from soil and marine
sediment (Keyser et al, 1976; Aftring et al., 1981). Cultures isolated from marine sediments aso
degraded IPA under anaerobic conditions, dthough by a different metabolic pathway. After a 24-hour
acclimation to an activated dudge inoculum, 84% of 1PA was consumed in a respiratory test (Lund and
Rodriguez, 1984). In another screening test, 95% of chemica oxygen demand (COD) was removed over
five days usng an acclimated activated dudge inoculum (Pitter, 1976). In a 2-week biodegradation-
screening test using 100 ppm IPA and an activated dudge inoculum, 77.1% of BOD was removed (Japan
Chemica Industry Report, 1992). Another investigator confirmed that 1PA was sgnificantly biodegradable
using the screening test (Kitano, 1978). 1PA was completely degraded in eight days usng a soil inoculum
(Alexander and Lustigman, 1966).

Terredrial Fate

Based on its chemica-physica properties, IPA is expected to be highly mobile in soil (Meylan et al.,
1992; Swann et al., 1983). In the environment, IPA is expected to be dissociated to form sats with
cations in soil. Because IPA absorbs UV radiation >290 nm (Sadtler Research Laboratories, as cited in
HSDB, 2001), it may photodegrade in surface soils.

Aquatic Fate
Based on its chemicd dructure, 1PA is not expected to undergo abiotic hydrolysis in the environment.

Under environmentaly relevant conditions (pH) IPA is expected to patidly dissociate resulting in the
formation of isophthdic acid sdts. In addition, based on its chemicd-physica properties, IPA is not
expected to adsorb to sediment and particulate matter in the water column. The very low Henry's Law
congtant estimated for 1IPA (4.4E 11 atmnv/mole [HENRYWIN USEPA EPI v3.10]) suggests that
voldilization from surface water will be minima. Since IPA is biodegradable in screening tests (Japan
Chemica Industry Report, 1992; Fitter, 1976), it may also biodegrade in water. The absorption of UV
radiation >290 nm (Sadtler Research Lab, 1990) suggests that IPA may aso directly photodegrade in
surface waters. A bioconcentration factor (BCF) value of 2 estimated for IPA (Lyman et d. 1982),
suggests that IPA would not be expected to bioconcentrate in aguatic organisms.

Atmospheric Fate

IPA in the atmosphere exigts in both the \gpor and particulate phases (Cautredls and Cauwenberghe,
1978; Yokouchi and Ambe, 1986). IPA in the vapor-phase is degraded in the atmosphere by reaction
with phatochemicaly-produced hydroxyl radicas; the haf-life for thisreaction in ar is etimated to be 12.3
days (Meylan and Howard, 1993). Smilarly, a haf-life of 8.2 days has been estimated for IPA based on
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reaction with hydroxyl radicas usng the AOPWIN software to assess its atmospheric oxidation potentia
(SRC, 2001). IPA in the particulate-phase may be physicdly removed from the air by wet and dry
deposition processes.

221 Human Exposure

Information regarding potentiad occupationa, consumer, and indirect exposuresto IPA is provided below.

Occupational Exposure
Based on the manufacturing process, significant occupationa exposure during norma operating procedures

is not anticipated. Some potentia for occupationd exposure via the inhaation and derma routes is possible
during bag filling operations and while loading rail cars and trucks. Typica exposures for unit operators,
baggers/loaders and forklift operators working in IPA manufacturing range from <0.04 to 2.92 mg/n?
(persona communication BP Amoco) Engineering controls are employed to reduce employee exposure. In
addition, appropriate personal protective equipment is generdly available and may be worn to further
reduce potential exposure. Information regarding downstream occupationa exposures in not publicly
avalable.

Occupationd exposure limits (OELS) for IPA are listed below.

ExposureLimit (Country) (mg/m?) (ppm)
Workplace environmental exposure | 10 (tota) 15

levd, 8hr time-weghted average| 5 (respirable) 0.74
(U.s)

STEL (Russia) 0.2mg/m3 0.03

Consumer Exposure
Because IPA forms part of a polymer matrix in marketed products, the potentia for consumer exposure to

IPA islow. Some of these polymer matrices containing reacted isophthaic acid as a component have food
contact applications. However, this accounts for less than 20 percent of the IPA use. Furthermore, result
from measurements of resdud IPA levels and migration into food smulant studies indicated thet 1PA
resdud levels were in the part per billion range and extraction into to food smulants were below detection
limits (persond communication BP Amoco).

I ndirect Exposur e via the Environment
The ambient annua average concentrations of 1PA in fine particle organic compounds at four Sites in

Cdifornia on a west to east trgectory, West Los Angeles, downtown Los Angees, Pasadena, and
Rubidouc for 1982 were 2.1, 3.4, 2.9 and 2.1 ng/m®, respectively (Rogge et a. 1993). The concentration
of IPA at a background site on San Nicolas Idand, west of Los Angeles, averaged <0.03 ng/m? from July
to December (Rogge et al., 1993).

A study was performed of the lorg-term transport of ar pollution from large emisson sources aong the
coagtd areas in Jgpan to inland mountains (Satsumabayashi et a. 1990). The resulting mean concentrations
of IPA in arborne aerosols in a plume at Takasaki (July 26-31, 1986) and Karuizawa (July 29-31, 1986)
were 2.2 and 1.3 ng/n?, respectively. The ratio of carboxylic acids to acetylene (which is believed to be
derived from the same sources) increased during the day and decreased at night and averaged 72% at
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Takasaki and 84% at Karuizawva  The authors proposed that IPA is dmost entirdy formed
photochemicaly during long-term transport of airborne aerosols.

3.0 HUMANHEALTHHAZARDS

31 Effectson Human Health

Information regarding the toxicity of IPA are summarized below. Where information on IPA is lacking,
supplementd information for a structura isomer, terephthaic acid or TPA,

(CAS:100-21-0) isprovided. TPA isanisomer of IPA, differing only with respect to the positioning of the
carboxylic acid groups on the benzene ring (1,3- for I1PA; 1,4- for TPA). Both IPA and TPA arereadily
eliminated from the body, largely unchanged, via urinary excretion. The toxicities of these two isomers are
dso very dmilar with the formation of urinary caculi and subsequent inflammatory dhanges of the urinary
tract being the only notable effect after repeated oral ingestion.

Toxicokinetics and M etabolism

Blood levels of IPA and TPA (determined as total mg phthaate/L) collected during a 13-week feeding
sudy (in rats) were increased in a dose-dependent manner on days 7, 30, 60, and 90. 1PA and TPA
blood levels were generdly highest during the first week of exposure and declined during the course of the
study, suggesting either achange in feed consumption rates or some sort of adaptation resultingin
increased clearance from the body. Results from 24-hour urines collected on days 7, 30, 60, and 90
indicate that urinary excretion, presumably as unchanged chemicdl, is the primary route of dimination for
both IPA and TPA (Vogin, 1972).

Blood levels of IPA were detected immediately following exposureto rats at 10 mg/m?® for six hours/day
(IITRI, 1988). Theselevels remained devated throughout the exposure period. Serum IPA
concentrations detected in femde rats (5.3-9.3 pg/mL) were consgstently higher than the concentrations
detected in malerats (1.4-3.4 pg/mL). The data suggest that steady dtate is achieved fairly rgpidly (on the
first day of exposure). One week following exposure, IPA was not detected in blood, indicating that
dearance of IPA from the body occursfairly rapidly. Based on alog K, vaue of —2.34, IPA is not
expected to accumulate appreciably in tissues, and is likely to be reedily excreted from the body.

In asimilar study, rats were exposed viainhaation to an aerosol of 10 mg/n? TPA six hours per day for 25
consecutive days followed by a 28-day recovery period. Detectable blood concentrations of TPA were
observed after 10 days of exposure and progressively increased over the remaining exposure period. The
highest average blood concentration was 2.7 ug/mL after 25 days. Seven days after completion of the
exposure period the blood concentration was less than 1 pg/mL (IITRI 1989).

Based on amolecular weight of 166 g/mol and alog Kow of —2.34, adermal permeability coefficient (K )
of 4.0x10° cvhr was estimated for IPA (USEPA, 1992). This vaue suggeststhat the dermal absorption
of IPA from an agueous solution is reletively low.

IPA was reported to be a competitive inhibitor of hepatic glutamate dehydrogenase in cows (Bootset al .,
1976). Thisenzyme plays an important role in amino acid catabolism, amino acid synthesis, and nitrogen
balance.
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Acute Toxicity
Data available from laboratory animals exposed to IPA indicate that its acute toxicity is relatively low,

regardless of the route of exposure.

Oral — Acute ord LD50 ranging from vaues of 10,400 to 13,000 mg/kg for IPA have been
reported in rats (Marhold, 1986; Industria Bio- Test, 1958, 1975). Necropsy of animalsthat died
reveaed pale, discolored kidneys (Indudrid Bio-Test, 1975). No deaths were reported in rats
receiving asingle ord dose of 5,000 mg/kg IPA (IITRI, 1990). Clinicd sgns (irritability,
sdivation, discoloration around nose and mouth, diarrhea, wet and/or discolored inguind fur,
discolored paws), which gppeared within 24 hours after exposure, but generdly resolved within 48
hours.

Inhalation — No deaths or treatment-rel ated effects were observed in rats exposed to 11,400
mg/n? IPA dust for four hours (Industrial Bio-Test, 1958).

Dermal — In rabbits, no deaths were reported following asingle derma dose of 2000 mg/kg or
23,000 mg/kg IPA (I1TRI, 1990; Industria Bio-Test, 1958).

Other — Following intrgperitonea injection, LD50 vaues of 4,200 and 13,000 mg/kg have been
reported for IPA in mice and rats, respectively (Academie des Sciences, 1965; Cdandra, 1975)

[rritation/Corrosiveness

IPA has negligible skin irritation potentid and is only dightly irritating to eyes. No signs of dermd irritation
(irritation score=0/8) was evident in rabbits receiving a sngle derma dose of 500 mg IPA (IITRI, 1990).
Mild dermd irritation (erythema) was observed in 4/10 immediately following derma exposure to 2,000
mg/kg IPA (IITRI, 1990). Eye irritation scores ranging from 5.3/110 to 25.6/110 at 24 hours have been
reported. In al cases sgns of irritation were completely resolved by the end of the study.

SKkin Sensitization

In guinea pigs dermally exposed to 0.3 mL of a 30% IPA solution once aweek for three weeks, a positive
erythema reaction (a score greater than or equd to 2) was observed in only 1/10 animals, and was not
considered significant (IITRI, 1991). The authors concluded that repeated exposure to IPA did not
produce derma sengtization. Furthermore, no reports of human skin sengtization were located. The data
suggest that 1PA isunlikely to cause dlergic skin reactions.

Repeated Dose T oxicity
Data available from laboratory animals exposed to |PA indicate that its subchronic toxicity is dso rdatively
low, regardless of the route of exposure.

Oral — In Wigtar rats exposed to up to 0.5% IPA in feed (corresponding to a dose of
gpproximately 250 mg/kg day) for 13 weeks, no adverse effects were observed (Vogin, 1972).
Levels of 1.6% (gpproximately 800 mg/kg-day) in feed produced smdl increases in the incidence
of crystdluria (1/25 maes, 2/25 femdes) and rend pathology (mild hydronephross, pelvic
cacification, 525 maes). This sudy identifiesa NOAEL and LOAEL of 250 and 800 mg/kg
day, respectively, based on kidney effectsin rats.

Inhal ation —Sprague- Dawley Rats were exposed to 1.0, 5.0 or 10 mg/m? IPA particul ate
aerosol for six hours/day, five daysiweek for four weeks. No treatment-related effects were
reported for body weight gain, organ weights, hematology, or dinical chemistry parameters (11 TR,
1988). This study identifiesa NOAEL of 10 mg/m? for subchronic inhaation exposuresto IPA.
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Genetic Toxicity

Although no studies regarding the in vivo genotoxicity of IPA were located, information collected for a
sructurad isomer, TPA, is avallable. The number of micronuclel induced in the erythrocytes of mice
exposed to asinglei.p. dose of 200-800 mg/kg-day TPA was not increased (Bioreliance, 2001).

In mammdian cdl systems, test results for the genetic toxicity of IPA are conastently negative. In Chinese
hamster ovary cells, IPA  concentrations up to 5000 ug/L, with and without metabolic activation, did not
produce an increase in chromosoma aberrations (Microbiologica Associates, 1990). Similar results were
noted in this cdl sysem when IPA concentrations up to 3,000 pug/L were evauated for mutations a the
HGPRT locus (Microbiologica Associates, 1991). No increase in mutation frequency was reported in
mouse lymphoma cedlls using test concentrations up to 950 pg/L (Riach and Willington, 1994).

Evidence regarding the genetic toxicity of IPA in bacteria cdl systems is mixed. Three separate gene
mutation studies with Salmonella typimurium were performed.. Each study was conducted both in the
absence and presence of an exogenous metabaolic activation sysem. The maximum dose of 1PA
investigated in two of the studies was 10,000 ug/plate, while the third study evaluated dose levels up to
5000 ug/plate. 1PA-220 concentrations of up to 5000 pg/plate, with or without metabolic activation (rat
liver S9), did not result in an increased mutation frequency in severd srains of Salmonella typhimurium
(TA1535, TA1537, TA1538, TA98, and TA100) (Huntingdon Research Centre, 1991). However, a
smd| increase in mutetion frequency was observed in two strains of S, typhimuriunt TA98 (3-fold
increase with activation) and TA1538 (9-fold increese with activation, and 6-fold increase without
activation) using concentrations up to 10,000 pg/plate (Microbiologica Associates, 1990). Precipitation of
IPA was noted at concentrations higher than 5,000 pg/plate. No increase in mutation frequency was noted
in these two drains a IPA concentrations less than or equa to 1,000 pg/plate, or in strains TA100 or
TA1535 at IPA concentrations up to 10,000 ug/plate. In another experiment, concentrations up to 10,000
Hg/plate resulted in an increased mutation frequency in severa strains of S, typhimurium, induding TA98
(7-fold increase with activation, 4-fold without activation), TA1537 (7-fold with and without activetion),
and TA1538 (10-fold with activation, 11-fold without activation) (Muller, 1991). No increase in mutation
was obsarved in these test dtrains at |PA concentrations less than or equa to 500 pg/plate, or in strains
TA100 or 1535 at IPA concentrations up to 10,000 pg/plate. It is noteworthy that both studies yielding
positive responses evauated dose-levels up to 10,000 ug/plate. At dose levels of 5,000 ug/ml and above
there is a clear indication in the report from one study that IPA visibly precipitated in the plates and the
bacterialawn was adversely affected.

The assays for gene mutation in bacteria produced inconsgtent and equivocd results, though al three
sudies were consdered vdid. Thus the mutagenic potentid of IPA in bacterid systems could not be
determined definitively. In contrast, IPA dicited negetive responses in assays investigating gene mutation in
two different mammdian cdl sysems and chromosomd aberration in mammadian cdls. In addition, IPA has
no gpparent sructurdly derts. Furthermore, TPA (the structurd analog of 1PA) did not induce an increase
in the mutation frequency of Salmonella typhimurium Bacteria are relatively smple organisms, and a
positive response in bacteria does not necessarily indicate that the compound will induce similar effectsin
anima cdls or in intact mammals. Moreover when evauating genetic toxicity assay results in vivo test
results are consdered to have greater weight than in vitro tests, tests in eukaryotes are considered to have
grester weight than prokaryotes and tests using mammalian species are considered to have greater weight
than tests usng non-mammadian species. Therefore, the weight of evidence suggests that IPA is not
mutagenic in mammadian cdls and is unlikely to be active in awhole animdl.
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Car cinogenicity

No data regarding the carcinogenicity of IPA were located. However, a chronic dietary studies on the
structura andog TPA are available. A two-year feeding study ( 0, 20, 142, or 1000 mg/kg/day) showed
increase incidence of caculi, bladder hyperplasa and tumors in rats. These effects were seen only a the
highest dose of 1000 mg/kg/day and only in femaes (CIIT 1983). In a smilar study by Gross 1974
bladder and ureter tumors were reported for both maes and femdes. The difference in mae tumor
response may be partidly explained by the higher doses used in the Gross study (500, 1000, 2500
mg/kg/day). The induction of bladder tumors is believed to be a result of injury to the bladder epithelium
from cadculi formation.. Bladder caculi cannot occur unless the solubility of the stone components is
exceeded. Based on urinary solubility of Ca-terephthaate, norma urine would become saturated with Ca-
terephthaate at a terephthalic acid concentration of approximately 8 to 16 mM. Assuming that the average
volume of urine excreted by humans is 1.5 liters/day, the amount of terepthdic acid that would have to be
absorbed to produce the minimum saturating concentration of terephthalica acid is 2400 mg/day. It is
unlikely that humans would ingest enough TPA to induce bladder calculi and therefore of low concern to
human hedth. Based on smilar findings from repeat dose studies with 1PA and TPA (crysdlurid) it is
expected that |PA would respond smilar to that of TPA with repect to carcinogenicity.

Reproductive Toxicity

Although no studies regarding the reproductive toxicity of IPA were located, information collected for a
sructurd isomer, terephthalic acid (TPA), is avalable. In a one-generation reproductive toxicity test using
two gtrains of rats (CD and Wistar), exposure to TPA in the diet at levels of 0, 0.03, 0.125, 0.5, 2 or 5%
(approximately equivalent to: 0, 14, 59, 240, 930, 2499 mgkg-day CD males; 0, 17, 67, 282, 1107,
2783 mg/kg/day CD females; O, 14, 61, 249, 960, 2480 mg/kg/day Wistar males and; 0, 19, 78, 307,
1219, 3018 mg/kg/day Widtar femaes) began 90 days prior to mating, and continued through gestation
and lactation (Gibson, 1982). Food intake and body weight gain were decreased in animds at the two
highest dietary levels. Five desths were reported in rats receiving the highest dietary level. Reproductive
performance in parental animals was not affected by exposure (NOAEL 5.0% or 2480-3018 mg/kg/day).
However, in the offgpring, Sgnificant decreasesin surviva and body weight, and a sgnificant increase in the
incidence of rend/bladder caculi were observed at levels of 2% and 5%. Severd large litters of pups were
lost to dams suffering obvious Sgns of toxicity. Severd d these dams did not alow the pups to nurse and
did not atend the litters. This study identifies NOAEL and LOAEL vaues of 240-307 mg/kg/day (0.5%)
and 930-1219 mg/kg-day (2.0%), respectively, for both materna and fetotoxicity in rats.

Developmental Toxicity/Teratogenicity

No evidence of teratogenesis or fetotoxicity was observed in rats exposed to 0, 1, 5, or 10 mg/n? IPA
particulate aerosol on gestation days 6 through 15 (IITRI, 1991). As summarized for the reproductive
toxicity study above, oral dosesof 930- 1219 mg/kg-day of TPA administered in the diet for 90 days were
fetotoxic (Gibson, 1982). The most likely route of potentid exposure to IPA is via inhdation during
manufacture and use. Therefore, the IPA inhdation study is likdly more rdevant than the oral TPA study
for assessing fetotoxicity.

Human Cases
No data were located regarding human exposures or responsesto 1PA.
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40 HAZARDSTO THE ENVIRONMENT

4.1  Acute Aquatic Effects

Data regarding the acute toxicity of IPA in aquatic species are summarized below.

Fish - No signs of toxicity were observed in Leuciscus idus melanotus (Golden orfe) exposed
to IPA a leves of up to 895 mg/L (measured) for 96 hours under static conditions (Battelle
Europe, 1993).

Invertebrates - No sgns of toxicity in terms of mortdity or immobilization were observed in
Daphnia magna (water flea) exposed to IPA at levels of up to 876 mg/L (measured) for 48
hours under static conditions (Battelle Europe, 1993).

Plants - No adverse effects on growth were obsaved in Scenedesmus subspicatus (green
algae) exposed to I1PA at levels of up to 969 mg/L (measured) for 96 hours under gtatic conditions
(Battelle Europe, 1993).

Bacteria - In activated sawage dudge, toxicity to bacteria, as indicated by inhibition of oxygen
consumption, was evident with a EC50 vaue of 617 mg/l (Battelle Europe, 1991).

Because IPA is an acid, adjustments were made to the testing systems in the studies above, to ensure that

neutral pH is maintained. For this reason, the predominant form of the chemical tested was likdly to be
isophthalic sodium sdt. In generd, thesedataindicate low acute toxicity of IPA in aguatic species.

4.2 Terrestrial Effects

Although no data were located regarding the toxicity of IPA in terrestrid mammads, the low toxicity in
laboratory animals suggests thet its toxicity to mammalsin generd would aso be low.

4.3 Other Environmental Effects

A bioconcentration factor (BCF) of 2 has been estimated for IPA, which suggests that 1PA isnot likely to
concentrate in tissues or biocaccumulate in food webs.
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50 CONCLUSIONSAND RECOMMENDATIONS
IPA is currently of low priority for further work.

Analog Justtification

For most SIDS endpoints, adequate data are available for IPA to provide a characterization of its toxicity.
Due to not having sufficient data for the endpoints of reproductive toxicity and in vivo genotoxicity with
IPA, information on terephthalic acid (or TPA, CAS:100-21-0), anisomer of IPA wasused asa
surrogate.  1PA and TPA are structura isomers, with carboxylic acid groups on the benzenering at 1, 3-
and 1,4- carbons, respectively. Both IPA and TPA have similar physicochemica properties and show
smilar metabolic pathways and toxicologica properties.

Human Health

Inrats, both IPA and TPA are diminated from the body unchanged primarily viaurinary excretion. A
Seady state in blood is achieved fairly rgpidly after inhalation exposure (on the first day) to IPA. One week
after cessationof exposure, IPA was no longer detectable in the blood. Based on the Log Kow (-2.34),
IPA is not expected to accumulate appreciably in tissues and is likely to be readily excreted from the body.

IPA exhibits low acute toxicity by the ora, dermd, and inhdation routes. The oral LD50 has been
reported from >5000 mg/kg (no deaths) to 13,000 mg/kg in rats. No mortality was observed in rats
following acute inhaation exposures to 11,400 mg/n?® or acute dermal dosesin rabhbits of 23,000 mg/kg.
IPA is not askin sendtizer as skin reactions were only seen in 10% of the animas. 1PA has negligible skin
irritation potential and was considered dightly irritating to the eyes.

In repeated dose sudies, the target organ is the kidney. For IPA, aNOAEL of 250 mg/kg-day for
kidney effects (crystdluria, mild hydronephrogs, pelvic cacification) has been reported for rats following
repested oral exposures. No systemic effects were observed in rats following repeated inhalation
exposures to 10 mg/n? of IPA. Evidence regarding the genotoxicity of IPA ismixed. While negative
results have been conggently reported for IPA in sudies that use mammalian cdl systems, both postive
and negative results have been reported in S, typhimurium at very high concentrations (5,000- 10,000
pg/plate). No datais currently available for IPA in in vivo toxicity tests. Asaresult, datafrom TPA,
indicatesthat IPA isnot likely to bean in vivo genotoxicant. In TPA, resultsfrom an invivo genotoxicity
gudy (micronuclel fornmetion in mice with doses 0f200-800 mg/kg day) were negative. In atwo year
bioassay, rats that were fed TPA (greater than 2%) 1000 mg/kg b.w./day developed bladder calculi,
bladder hyperplasia and bladder tumors. Fetotoxicity was observed in an ora reproductivetoxicity study
for TPA (NOAEL (parental and F1 generation) = 240-307 mg/kg-day) with no effects on reproductive
performance (NOAEL >2480 mg/kg-day). However, no signs of fetotoxicity or developmenta effects
were noted following inhalation exposures to IPA (NOAEL = 10 mg/n?).

Environment

Initsionised form, IPA isacrystaline powder that has amelting point of 347°C, sublimes, a vapor
pressure of 3.5 x 10° Paat 25°C, ameasured log K., of —2.34 and awater solubility of 5400 mg/L at
25°C. InIPA’s nonrionized form the log Kow is 1.76 and has awater solubility of 130 mg/L at 25°C IPA
is not persstent in the environment and is not expected to bioaccumulate in food webs. The hdlf-lifeof

IPA inair is estimated to be 8 to 12 days due to direct reactions with photochemically generated hydroxyl
radicas. |1PA isreadily biodegraded under aerobic and anaerobic conditions. Limited environmenta
monitoring data suggest that ambient levels of IPA in ar are low with levels ranging from 1.3 — 3.4 ng/n? in
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Cdiforniaand Japan (background levels were estimated to be (0.03 ng/n?.) Based on IPA’s physical
chemica properties, IPA will partition primarily to the water compartment, whether in itsionised or nor
ionised form. Acute toxicity testing in fish, invertebrates, and agee indicate low toxicity with no effect
concentrations of

>895, >876 and >969 mg/l (the highest concentration tested for al test species), respectively.

Exposure

IPA is manly used in the synthess of resns, and in packaging fibers and plastics. In 1998, U.S.
production was approximately 100,000 metric tonnes. Approximately 70% of the IPA produced is used
in coatings and resns, while the remaining 30% is used in packaging fibers and fabrics. Exposures to
workers may occur via inhdation and derma contact. Because IPA present in consumer products is
bound in a polymer matrix, the potentid for exposures to consumersis low. Additiondly, because IPA is
not persstent in the environment, the potential for environmenta exposuresis low.
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1 GENERAL INFORMATION

101 SUBSTANCE INFORMATION

A. CAS-Number 121-91-5

B. Name (IUPAC name) |sophthalic Acid
C. Name (OECD name)

D. CAS Descriptor

E. EINECS-Number 204-506-4

F. Molecular Formula C8H6-O4

G. Structural Formula C8H604

H. Substance Group

l. Substance Remark

J. Molecular Weight  166.13

1.02 OECD INFORMATION

A. Sponsor Country: USA.
B. L ead Organisation:
Name of Lead Organisation:  BP Chemicals
Contact person: David Dutton
Address:
U.SA.
Td:
Fax:

11 GENERAL SUBSTANCE INFORMATION

A. Typeof Substance  dement[ ]; inorganic[ ]; natural substance[ ]; organic[ X ];
organometdic|[ ]; petroleum product [ ]

B. Physical State (at 20°C and 1.013 hPa)
gaseous[ J;liquid[ ]; solid[ X ]

C. Purity (indicate the percentage by weight/weight) 99.9%
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1.2 SYNONYMS benzene 1,3 dicarboxylic acid;
m-phthaic acid
isophthalate
m-benzenedicarboxylic acid

1.3 IMPURITIES Reaction intermediates. 3-formalbenzoic acid, m-toluic acid; by-products:
benzoic acid; and resdua metds

1.4 ADDITIVES None
15 QUANTITY In 1998 U.S. production of IPA was approximately 100,000 tonnes.
(Personal

communication BP Amoco 2001)

1.6 LABELLING AND CLASSIFICATION

Labdling

Type:

Specific limits:

Symbals:

Nota

R-phrases. None
S-phrases. None
Text of S-phrases:

Remarks:

Classfication
Type:

Category of danger:
R-phrases:
Remarks:

17 USE PATTERN

A. General
Type of Use: Approximaedy 70% of Isophthaic acid is used in coatings and resins while
the remaining 30% is used in packaging fibers and fabrics
Category: Non dispersive use: Chemicd industry use as an intermediate.

Remarks:
Reference: BP Amoco Persona communication 2001

B. Usesin Consume Products

Function Amount Present Physica State
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Remarks: IPA forms part of a polymer matrix in a wide variety of products in the form of
coatings, resins, packaging fibers, and fabrics.

Reference:;
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1.8

1.9

1.10

OCCUPATIONAL EXPOSURE LIMIT VALUE

Exposure limit vaue

Type WEEL, 8-hr timeweighted average (U.S))
Vdue 10 mg/m3 (total); 5 mg/m3 (respirable)
Type: STEL (Russia)

Vdue 0.2 mg/m3 (skin)

Short term exposure limit value

Vdue
Length of exposure period:

Frequency:
Remarks:
Reference:

SOURCES OF EXPOSURE

@

Media of rdease:
Source:
Remarks.
Reference:;

ADDITIONAL REMARKS

Optionsfor disposal

Remarks:
Reference;

Other remarks
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2 PHYSICAL-CHEMICAL DATA

2.1 MELTING POINT
@
Vaue 347C
Decomposition: Yes[] No[] Ambiguous| ]
Sublimation: Yes[] No[]Ambiguous| ]
Method:
GLP: Yes[] No[] ?[ X]
Remarks:
Reference: Lide, D.R. (ed) CRC Handbook of Chemistry and Physics. 75" eition.

BocaRaton, FL: CRC Press, Inc., 1994-1995. HSDB, 2001

(b)
Vdue 345-348°C
Decomposition: Yes[] No[]Ambiguous| ]
Sublimation: Yes[] No[]Ambiguous| ]
Method: Other
GLP: Yes[] No[] ?[X]
Remarks:
Reference: Merck, 9" Edition.
(©)
Vaue 341-343°C
Decomposition: Yes[] No[]Ambiguous| ]
Sublimation: Yes[] No[] Ambiguous| ]
Method:
GLP: Yes[] No[] ?[ X]
Remarks:
Reference: Aldrich, 1992-93.

2.2 BOILING POINT
@
Vdue 100°C
Pressure: 0.068 mm Hg (9 Pa)
Decomposition: Yes[] No[] Ambiguous| ]
Method:
GLP: Yes[] No[] ?[X]
Remarks: IPA sublimes which brings into question the reliability of this reference.
Reference: SRC PhysProp Database, 2000
(b)
Vdue Noat gpplicable, IPA sublimes
Pressure;
Decompostion Yeq] No [] Ambiguous ]
Method:
GLP: Yes[] No[x] ?[]
Remarks:
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Reference: Lide, D.R. (ed.) CRC Handbook of Chemistry and Physics. 75" edition.
Boca Raton, FL: CRC Press, Inc., 1994-1995. HSDB, 2001
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2.3 DENSITY

(@

Type: Bulk density [ ]; Densty [X]; Relative Density [ ]
Vdue 1.5g/mL

Temperature: 20°C

Method:

GLP: Yes[] No[] ?[X]

Remarks:

Reference: Kirk-Othmer (1978-1984), Reported in HSDB 2001.

24 VAPOUR PRESSURE

@

Vdue 9 Pa (0.068 mm Hg)

Temperature: 100°C

Method: caculated [ ]; measured [ ] Year:

GLP: Yes[] No[] ?[]

Remarks:

Reference: Daubert and Danner (1989), as cited in HSDB (2001)
(b)

Vaue 35x10° Pa

Temperature: 25°C

Method: Calculated[x]; messured[] Y ear:

GLP: Yes|[]; No[x]

Remarks:

Reference: MPBPWIN version 1.40 (USEPA EPIWIN Suite Software)

2.5 PARTITION COEFFICIENT logioPoy

@

Log Pow: -2.34

Temperature; 2°C

Method: caculated [ ]; measured [ X ]

GLP: Yes[X] No[] ?[ ]

Remarks: Vdue was measured in pH = 7 buffer, which is beieved to be
environmentaly more relevant.

Test Substance isophthdic acid

Reference; II'T Research Institute, 1992.

(b)

Log Pow: 1.6

Temperature;

Method: caculated [ X ]; measured [ |

GLP: Yes[] No[] ?[X]

Remarks: Thisvaueis likdy an esimate for the neutral form.

Test Substance isophthdic acid

Reference; Hansch and Leo, 1981
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2.6

2.7

2.8

©

Log Pow
Temperature:
Method:
GLP:
Remarks:

Test Substance

Reference:

176

Calculated [ X] measured []

yes[] No [X]

This caculated vaue represents the Kow for the neutral form.
...................................................................................... Isophthdic acid
KOWWIN v1.66 (EPIWIN Suite)

WATER SOLUBILITY

Solubility

@
Vdue

Temperature:
Description:

Method:
GLP:
Remarks:

Reference:;

(b)

Vdue
Temperature:
Description:

Method:
GLP:

Reference:;

054x10* mg/L

14°C

Miscible] ]; Of very high solubility [ ];

Of high solubility [ ]; Soluble[]; Slightly soluble[ ];

Of low solubility [ ]; Of very low solubility [ ]; Not soluble[ ]

Other

Yes[] No[] ?[ X]

This value mogt likely represents the solubility after adjustment of the pH,
forming the more water soluble isophthalic acid salt.

Towle et d., 1968.

130 mg/L

25°C

Misciblg] ]; Of very high solubility [ ];

Of high solubility [ ]; Soluble[]; Slightly soluble[ ];

Of low solubility [ ]; Of very low solubility [ ]; Not soluble[ ]

Other

Yes[] No[] ?[X]

Remarks: This vaue represents the solubility of 1PA without adjustment
of pH. The pH of the water was not specifically stated though the pH of
didtilled water is typicaly between 6.0 and 7.0 depending on the amount of
dissolved gas.

Bemiset d., 1982

FLASH POINT (liquids)

@

Vdue

Type of test:
Method:
GLP:
Remarks:
Reference:;

Closedcup[ ]; Opencup([]; Other[ ]
Other
Yes[] No[] ?{]

AUTO FLAMMABILITY (solid/gases)
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2.9

2.10

211

212

2.13

@

Vdue
Pressure:
Method:
GLP:
Remarks:
Reference:;

FLAMMABILITY

Results:

Method:
GLP:
Remarks:
Reference:

Yes[] No[] ?[ ]

Extremdy flammable[ ]; Extremey flammable - liquefied gas[ ];
Highly Flammable [ ]; Flammable[ ]; Non flammable|[ ];
Spontaneoudy flanmablein air [ ]; Contact with water liberates highly
flammable gases[ |]; Other[ ]

Yes[] No[] ?[]

EXPLOSIVE PROPERTIES

Results:

Method:
GLP:
Remarks;
Reference:;

Explosive under influence of aflame  ];

More sendtive to friction than m-dinitrobenzene[ |;

More sengtive to shock than m-dinitrobenzene[ ]; Not explosive[ |;
Other [ ]

Other

Yes[] No[] ?[ ]

OXIDIZING PROPERTIES

Resaults:

Method:
GLP:
Remarks:
Reference:;

Maximum burning rate equal or higher than reference mixture[ 1;
Vigorous reaction in preliminary test [ ];

No oxidizing properties[ ]; Other[ ]

Other

Yes[] No[] ?[]

ADDITIONAL REMARKS

Remarks;

No additiond remarks

ADDITIONAL DATA

Partition co-efficient between soil/sediment and water (Kd)

Vdue
Method:
GLP:
Remarks;

No studies located
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Reference;
B. Other data
Results: No studies located

Remarks:
Reference;
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3

31

311

312

313

ENVIRONMENTAL FATE AND PATHWAYS

STABILITY
PHOTODEGRADATION

(@

Type: Air [X ]; Water [ ]; Soil [ ]; Other [ ]
Light source: Sunlight[ ]; Xenonlamp [ ]; Other [ ]
Light spectrum:
Reldive intengty:
Concentration of Substance:
Temperature:
Direct photolysis:

Hdf life 8.2 days

Degradation:

Quantum yield:
Method: caculated [x]; measured| ]

Other

GLP: Yes[] No[x] ?[ ]
Test substance:
Remarks:
Result; Reaction rate constant with hydroxy! radicals=1.3x10" cm*mol-sec
Reference: AOPWIN (SRC, 2001)

STABILITY IN WATER

Type:

Hdf life

Degradation:

GLP: Yes[] No[] ?[ ]

Test substance:

Remarks: Based on its chemicd dtructure, isophthalic acid is not expected to undergo
abiotic hydrolysis in the environment.

Reference:

STABILITY IN SOIL

(@

Type: Field trid [ ]; Laboratory [ ]; Other [ ]

Radiolabd: Yes[ ] No[] ?[]

Concentretion:

Soil temperature:

Soil humidity:

Soil dassfication: DIN19863 [ ]; NF X31-107 [ ]; USDA[ |; Other [ ]
Year:

Content of clay efc.:

Organic Carbon:

Soil pH:

Cation exchange capecity:

Microbia biomass

Dissipation time: DT 50:

36
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DT 90:

UNEP PUBLICATIONS

37



OECD SIDS ISOPHTHALIC ACID

Method:

GLP: Yes[ ] No[] ?[]
Test substance:

Remarks:

Reference:

3.2 MONITORING DATA (ENVIRONMENT)
Type of Measurement: Ambient annual average concentration
Media Airborne Particulates
Results: 2.1,3.4,29and 2.1 ng/m3
Remarks : Samples collected from west Los Angeles, downtown Los Angeles,
Pasadena, and Rubidouc for 1982
Reference: Rogge WF et d. 1993. Atmos Environ 27A:1309-30
Type Of MEASUIEMENL. ......cvvee e Background concentrations
Media Air
Resullts: A study was performed of the long-term transport of air pollution from large
emission sources dong the coasta areas in Japan to inland mountains. The
resulting mean concentrations of IPA in airborne aerosols in a plume at
Takasaki (July 26-31, 1986) and Karuizawa (July 29-31, 1986) were 2.2 and
1.3 ng/m?®, respectively. The ratio of carboxylic acids to acetylene (which is
believed to be derived from the same sources) increased during the day and
decreased at night and averaged 72% at Takasski and 84% at Karuizawa.
The authors proposed that 1PA is aimost entirely formed photochemically
during long-term transport of airborne aerosols.
Reference; Satsumabayashi et d. (1990). Atmos, Environ. 24A: 1443-50
33 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS
INCLUDING ESTIMATED ENVIRONMENTAL CONCENTRATIONS AND
DISTRIBUTION PATHWAYS
331 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS
Type: Adsorption [ ]: Desorption [ ]; Volatility [ ]: Other [ ]
Media
Method:
Remarks:
Reference:
332 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)
Media Air-biota | ]; Air-biota-sediment-soil-water [X]; Soil-biota[ ];
Water-air [ |; Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugecity leve | [X]; Fugacity leve 1l [X]; Fugeacity level 111 [X];
Fugecity level 1V [ ]; Other (caculation) [ ]; Other (measurement)| ]
Results:
Media Levd | Leve Il Leve 111
Air 0.000090% 0.000090% 0.000013%
Water 99.9995% 99.9995% 76.1%
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34

3.5

3.6

Soil 0.00041% 0.00041% 23.8%
Sadiment 0.000009% 0.000009% 0.03%
Remarks: Predicted concentrations are not provided since default release estimates were used.

Reference:

Trent Universty. 1991,  Fugacity-based Environmental Equilibrium
Partitioning Modd. Verson 2.17. Environmental Modeling Centre, Trent
University, Peterborough, Ontario.

IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE

Results:
Remarks:
Reference:

BIODEGRADATION

@

Type:
Inoculum:
Concentration:
Medium:
Degradation:
Results:

Method:

GLP:

Test substance:
Remarks:

Reference;

aerobic [ X ]; anaerobic[ ]
adapted [ ]; non-adapted [ ]; ?[ ]; sewage [ X ]
10.17 mg/l relatedto COD [ ]; DOC|[ ]; Test substance[ I;
water [ ]; water-sediment [ ]; soil [ ]; sewagetreatment [ ]
>60% within 7 days
Readily biodeg. [ X ]; Inherently biodeg. [ ]; under test condition no
biodegradation observed [ ], Other [ ]
OECD Guiddine 301 B, Modified Sturm-Test
Yes[X] No[ ] ?[ ]

Isophthdic Acid
From the data obtained in the &g, the test substance may be regarded as
“readily biodegradable’.
Battelle Europe, 1991

BOD;5,COD OR RATIO BODs/COD

BODs
Method:
Concentration:
Vdue

GLP:

COoD
Method:
Vdue
GLP:

Ratio BOD¢COD:
Remarks;

Result:
Reference:

Yes[ ] No[ ] ?[]

Other

Yes[ ] No[ ] ?[]
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3.7 BIOACCUMULATION

Species.

Exposure period:

Temperature;

Concentration:

BCF. 2

Elimination:

Method: Edtimation

Type of test:

GLP: Yes[] No[x] ?[ ]

Test substance:

Remarks:

Reference: Lyman W.J. et. d. Handbook of Chemicd Property Estimation Methods.
Chap 5,15 (1982)

3.8 ADDITIONAL REMARKS

A. Sewage Treatment

Remarks: No additiond remarks
B. Other

Remarks:
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4

4.1

4.2

ECOTOXICOLOGICAL DATA

ACUTE/PROLONGED TOXICITY TO FISH

(@
Type of test:

Species.
Exposure period:
Results:

Analytical monitoring:
Method:

GLP:

Test substance:
Remarks:

Reference:;

static [ X ]; semi-static [ ]; flow-through [ ]; other [ ]; openrsystem [ :
closedsystem [ ]
Leuciscus idus melanotus
96 hours
Based on nomina concentrations:
LG (96 hr): >1000 mg/L IPA and Isophthdic Sodium Sat (1SS)
LCso (96 hr): could not be determined
NOEC (96 hr): =1000 mg/L IPA and ISS
Based on the measured average concentration of the highest concentration
level tested: NOEC (96 hr): > 895 mg/L IPA and ISS
Yes[X] No[ ] ?[ ]
OECD Guiddine No. 203 “Fish, Acute Toxicity Test”
Yes[X] No[ ] ?[]
Isophthalic Acid (Purity 99.9%)
The authors commented that IPA was ionized under test conditions.
Therefore, it was believed that under test conditions and after pH adjustment,
IPA and Isophthdic Sodium Sdt were test materids investigated in this
study.
Battelle Europe, 1993.

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia

@
Type of test:

Species.
Exposure period:
Reaults:

Andytical monitoring:
Method:

GLP:

Test substance:
Remarks.

Reference:;

static [X]; semi-static [ ]; flow -through [ ]; other [ ]; opensystem [ ];
closedsystem|[ ]
Daphnia magna (Straus)
48 hours
Based on nomind concentrations.
ECo: 1000 mg/L IPA and Isophthalic Sodium St (1SS)
ECso: could not be determined
NOEC: =1000 mg/L IPA and ISS
Based on measured average concentration of the highest concentration tested:
EC, >876 mg/L 1PA and isophthaic sodium salt
Yes [ X] No[ ] ?[ ]
OECD Guiddine 202, Part |, 1984.
Yes[X] No[] ?[ ]
Isophthalic Acid (Purity 99.9%)
The authors commented that IPA was ionized under test conditions.
Therefore, it was believed that under test conditions and after pH adjustment,
IPA and Isophthadic Sodium Salt were test materids investigated in this
study.
Battelle Europe, 1993.
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4.3 TOXICITY TO AQUATIC PLANTS eg. Algae

@

Species. Algee (Scenedesmus subspicatus)

End-point: Biomass[ ]; Growthrate[ X ]; Other [ ]

Exposure period: 96 hour

Reaults: Based on nominad concentrationss. NOEC:= 1000 mg/L IPA and Isopthalic
Sodium Salt.

Based on the measured average concentration of the highest concentration
leve tested: NOEC:= 969 mg/L IPA and Isophthalic Sodium Salt.

Andytica monitoring:  Yes[X] No[ ] ?[X]

Method: OECD No. 201 “Alga, Growth Inhibition Text”

GLP: Yes[ X] No[] ?[]

Test substance: Isophthdic Acid (purity 99.9%)

Remarks: The authors commented that IPA was ionized under test conditions.
Therefore, it was believed that under test conditions and after pH adjustment,
IPA and Isophthdic Sodium Sdt were test materids investigated in this
study.

Reference: Battelle Europe, 1993.

44 TOXICITY TO BACTERIA

(@

Type: Aquatic [ ]; Feld[ ]; Soil [ ]; Other [X]

Species. activated dudge

Exposure Period: 3hr.

Resullts: ECs: 158.3 mg/L
EC25: 3533 mg/L
ECso: 617.1 mg/L
EC:s: 1077.9 mg/L
ECos: 2405.4 mg/l

Anaytica monitoring: Yes[ ] No[ ] ?[ X]

Method: OECD-Tedt Guiddine 209: “Activated Sludge, Respiration Inhibition Test”

GLP: Yes[X] No[] ?[ ]

Test substance: Isophthdic Acid (99.9% pure)

Test Condition: Activated dudge was added to the test solution and was aerated with
compressed air for 3 hr. After the contact time, the solutions were poured
into an oxygentbottle and oxygen consumption was recorded for 10 minutes
to determine respiration rates.

Reference: Batdle Europe, 1991

45 CHRONIC TOXICITY TO AQUATIC ORGANISMS
451. CHRONIC TOXICITY TO FISH
No studies loceted
452. CHRONIC TOXICITY TO AQUATIC INVERTEBRATES
No studies located
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4.6

46.1

46.2

46.3

4.7

4.8

4.9

TOXICITY TO TERRESTRIAL ORGANISM S
TOXICITY TO SOIL DWELLING ORGANISMS
No studies located

TOXICITY TO TERRESTRIAL PLANTS

Typeof test:  Growth inhibition

Species. Rice seedlings
Results: Concentrations of 10 or 100 ppm had dight to no inhibition on plant growth
Remarks: Inadequate detail to assess overdl quality therefore not included in SIAR.

Reference: Isogai et al. 1972. SCI PAP COLL GEN EDUC, UNIV TOKYO 22 (2): 129

TOXICITY TO OTHER NON MAMMALIAN TERRESTRIAL SPECIES (INCLUDING
AVIAN)

No studies located

BIOLOGICAL EFFECTSMONITORING (INCLUDING BIOMAGNIFICATION)

Results: No studies|ocated

BIOTRANSFORMATION AND KINETICS

No studies located

ADDITIONAL REMARKS

No additiona remarks
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5 TOXICITY
51 ACUTE TOXICITY

511

ACUTE ORAL TOXICITY

@

Type:
Species/dtrain:
Vdue
Method:
GLP:

Test substance:

Remarks:

Reference:

(b)

Type:
Speciesd/dtrain:
Vdue
Method:

GLP:

Test substance:

Remarks;

Reference;

(c)

Type:
Species/dtrain:
Vdue
Method:
GLP:

Test substance:

Remarks;

Reference:

(d)

Type
Species/dtrain:
Vdue

LDo[ J; LDwo [1; LD 5[ X ]; LDLo[ ]; Other [ ]
Sprague-Dawley rats
>5g/kg

Yes[X] No[ ] ?[]

isophthdic acid
Ten rats (5 made and 5 femde) were administered 5 g/kg body weight IPA at
adosing volume of 15 mi/kg. Mean body weights increased during the study
and gross necropsy findings were within normd limits for al animals. No
deaths occurred during the study. Therefore, the median acute lethad ora
dose of IPA was determined to be greater than 5 g/kg.
1T Research Ingtitute, 1990.

LDo[ ];LDwo []; LD s [ X]; LDLo[ ]; Other [ ]
Albino Rat
13,000 mg/kg

Yes[] No[ ] ?[X]

isophthdic acid - 110
Ten rats (5 male and 5 female) were studied at each dose level. Rats were
administered IPA in the form of either a 40% suspension in corn oil. A 95%
confidence limit of 10,526-16,055 mg/kg was reported for the LD50. The
authors concluded that 1PA was practicdly non-toxic. Necropsy of the
animasthat died reveded pae, discolored kidneys.
Indudtrid BIO-TEST Laboratories, Inc., 1975.

LDo[ ]; LDwo [1; LD so[ X ]; LDLo[ ]; Other [ ]
Albino Rat
10,900 mg/kg

Yes[] No[ ] ?[X]

isophthdic acid - 85
Ten rats (5 mae and 5 femae) were studied a each dose level. Rats were
adminigtered IPA in the form of either a 40% suspension in corn oil. A 95%
confidence limit of 8,862-13,407 mg/kg was reported for the LD50. The
authors concluded that IPA was practically non-toxic. Necropsy of the
animalsthat died reveded pae, discolored kidneys.
Industrid BIO-TEST Laboratories, Inc., 1975.

LDO[]; LD100 []; LD50 [X]; LD lo []; Other []
Rat
12,200 mg/kg
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Method:

GLP: Yes[] No[X] ?]]

Test Substance: Isophthdic acid

Remarks: Ten rats (5 mae, 5 femae) were studies a each dose level. Rats were
administered IPA in the form of either a 20% or 40% suspension in a 10%
agueous gum Arabic solution. Rats were monitored for 14 days. Mortdity
data were datidtically andysed according to the method of Litchfield and
Wilcoxon and the acute lethal dose was calculated. A 95% Confidence limit
of 10.0 to 14.9 g/kg was reported for the LD50. Necropsy of the animals that
died did not reved any gross pathologica dterations attributable to ingestion of
test materid.

Reference; Indudtrid BIO-TEST Laboratories, Inc 1958

(d)

Type: LDo[ ];LDwo []; LD 5[ X ]; LDLo[ [; Other [ ]

Species/dtrain: Rat

Vdue 10,400 mg/kg

Method:

GLP: Yes[] No[ ] ?[X]

Test substance: isophthdic acid

Remarks:

Reference: Marhold, 1936.

512

5.13

ACUTE INHALATION TOXICITY

a)

Type:
Species/dtrain:
Exposure time:
Vdue

Method:

GLP:
Test substance:
Remarks;

Reference:

LCo[ [ LG [ I;LCs [ J; LCLo []; Other [ X]

Albino Rats

4 hours

Ten rats were exposed t011.37 g/m3 isophthaic acid (paticle size:  1-5
microns). The animals were placed into specialy designed chambers that
were equipped with a Wright Dust Feed Mechanism which introduced the
IPA in the form of afine dust. The animals were exposed to the test materia
continuoudy for 4 hours. Observation of the animas after exposure was
conducted for 16 days.

Yes[] No[] ?[X]

isophthdlic acid

All test animals survived the acute inhaation exposures and were not observed
to exhibit any adverse reactions during or after exposure.

Industrid BIO-Test Laboratories, Inc., 1958

ACUTE DERMAL TOXICITY

@

Type:
Species/dtrain:
Vdue

Method:

GLP:

Test substance:
Remarks.

LDo[ J;LDwo [[;LD [ ]; LDLo [ [; Other [ ]
Rabhits (New Zedand abino)
>2,000 mg/kg body weight
Single dose applied to the dipped back of each animd for 24 hours.
Yes[X] No[ ] ?[ ]
Isophthdic Acid
5 mde and 5 femde rabbits received a single derma dose of 2,000 mg/kg,
gpplied for 24 hours. Animds were observed for 14 days following exposure.
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No deaths were observed during the study. The authors concluded that the
acute derma LD50 vadue for IPA exceeds 2,000 mg/kg. Mild dermal
irritation was observed in four animas immediatdy following unwrapping.
No adverse treatment-related clinicad signs were observed and no gross
pathologica lesions due to treatment were evident in any of the animals at
necropsy. Mean body weights increased during the study.

Reference: ITTRI, 1990

(b)

Type LDo[ ]; LDiwo []; LD s [ 1; LDLo[ 1; Other [ X ]

Species/dtrain: Albino Rabbits

Vdue The acute mean letha dose is greater than 23,000 mg/kg

Method:

GLP: Yes[] No[ ] ?[X]

Test substance: isophthdic acid

Remarks: Rabbits were clipped with eectronic clippers 24 hours prior to testing. The
test materid was applied to the exposure stes in the form of an agueous
paste. The exposure sites were covered with an impervious plastic sheeting
that was firmly taped © the anima. Four animds at each of the four dose
levels (4000, 8000, 16000, and 23000 mg/kg) were tested.

Reference: Indugtrid BIO-TEST Laboratories, Inc., 1958

514  ACUTE TOXICITY, OTHER ROUTES OF ADMINISTRATION

52

521

@
Type:

Speciesd/dtrain:

LCo[ s LCio []; LGso[ ]; LCLo[ 1; Other [ ]
LDo[ ]; LDwo [ LD s [ X ]; LDLo[ ]; Other [ ]
Charles River Albino Rats

Route of Adminigtration: im.[ ];i.p.[ X ];iv.[ ];infuson|[ ];sc.[ ]; other [ ]

Exposure time:
Vdue

Method:

GLP:

Test substance:
Remarks:
Reference:;

(b)
Type:

Species/strain:

13,000 mg/kg

Yes[ ] No[] ?[X]

Isophthdic Acid-110
95% Confidence Limits of LD50 = 10,526 —16,055
Cdandra, 1975

LCo[ 1, LCio [1; LGso[ ]; LCLo[ ]; Other[ ]
LDo[ ]; LDwo [1; LD s [ X ]; LDLo[ ]; Other [ ]
mouse

Route of Adminigtration: im.[ ];i.p.[ X ];iv.[ ];infuson| ];sc.[ ]; other [ ]

Vdue

GLP:

Test substance:
Remarks.
Reference:;

4200 mg/kg
Yes[ ] No[] ?[X]
Isophthdic Acid-110

Academie des Sciences, 1835-1965.

CORROSIVENESY/IRRITATION

SKIN IRRITATION/CORROSION
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522

@
Species/dtrain:
Reaults:

Method:

GLP:

Test substance:

Remarks;

Reference:

(b)
Specied/dtrain:
Results:

Method:

GLP:

Test substance:

Remarks:

Reference:;

(©)
Speciesd/strain:
Results:

Method:

GLP:

Test substance:

Remarks;

Reference;

Rabbits (New Zedand white rabbits)
Highly corrosive [ ]; Corrosive[ ]; Highly irritating [ ;
Irritating [ ]; Moderate irritating [ ]; Slightly irritating [ ];
Not irritating [ X ]
A 500 mg dose of undiluted IPA was applied to skin that was previoudy
clipped. The treated site was coverad by adhesve dressng and the entire
midsection of the rabbit was wrapped in a lint-free cloth towe and secured
by an adhesive bandage.
Yes[X] No[ ] ?[]

Isophthdic Acid
The irritation score was 0.0/8.0 at al time points following unwrapping. The
Primary Derma Irritation Score for IPA was 0.0. No signs of dermal
irritation or corrosivity were seen.
IITRI, 1990.

Rabbits (abino)
Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ ];
Irritating [ ]; Moderate irritating [ ]; Sightly irritating [ ];
Not irritating [ X ]
A 500 mg dose of undiluted IPA was applied for 24 hours to doraded or
unabraded skin that was previoudy clipped. The treated site was occluded.
Yes[] No[ ] ?[X]

Isophthdic Acid
With intact skin, mild erythema was noted in 1/6 animas a 24 hours
(score=0.2/8), and 0/6 animals at 72 hours (score=0/8). With abraded skin,
mild erythema was noted in 3/6 animals a 24 hours (score=0.5/8) and 0/6
animals at 72 hours (score=0/8). No edema was observed. The authors
concluded that IPA is not an irritant.
Indugtrid Bio-Test Laboratories, 1975.

Rabbits (abino)
Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ 1;
Irritating [ ]; Moderate irritating [ ]; Slightly irritating [ ];
Not irritating [ X ]
A 500 mg dose of undiluted IPA was gpplied for 24 hours to abraded or
unabraded skin that was previoudly clipped. The treated site was occluded.
Yes[] No[ ] ?[X]

Isophthdic Acid
With intact skin, mild erythema was noted in 1/6 animas a 24 hours
(score=0.3/8), and 0/6 animals at 72 hours (score=0/8). With abraded skin,
mild erythema was noted in 3/6 animals a 24 hours (score=0.7/8) and 3/6
animals a 72 hours (score=0.5/8). No edema was observed. The authors
concluded that IPA is not an irritant.
Indudtrid Bio-Test Laboratories, 1975.

EYE IRRITATION/CORROSION

@
Species/dtrain:
Results:

New Zedland Albino Rabbit
Highly corrosive[ ]1; Corrosive[ ]; Highly irritating [];
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Irritating [ ]; Moderateirritating [ ]; Sightly irritating [X ];
Not irritating [ ]

Classfication: Irritating []; Not irritating [ ]; Risk of serious damageto eyes [ ]

Method: 100 mg of IPA wasindtilled into an eye of 6 rabbits. Irritation scores were
recorded at 1, 2, 3, 4, 7 and 14 days following test article gpplication.

GLP: Yes[X] No[ ] ?[]

Test substance: isophthdic acid-99

Remarks: The maximum irritation score of 5.3/110.0 was obtained 1 day after
adminigtration of the test article. Ocular irritation was seen in dl rabhits during
the study, but only three rabbits exhibited postive reactions. Complete
recovery from al signs of ocular irritation was evident in two rabbits by the
2" day, in five rabhits by the 4" day, and in dl rabbits by the final scoring
interva.

Reference: 1T Research Ingtitute, 1985.

(b)

Specieg/dtrain: New Zedand Albino Rabbit

Reaults: Highly corrosive[ ]; Corrosive[ ]; Highly irritating [];
Irritating [ ]; Moderateirritating [ ]; Sightly irritating [X ];
Not  irritating[ ]

Classfication: Irritating []; Not irritating [ ]; Risk of serious damageto eyes [ ]

Method: 100 mg of IPA wasindtilled into an eye of 6 rabbits. Irritation scores were
recorded at 1, 24, 48, 72, and 168 hours

GLP: Yes[] No[ ] ?[X]

Test substance: isophthdic acid-85

Remarks: An irritation score of 26.7/110 was reported at 1 hour, which diminished to
13.1/110 a 24 hours. Signs of irritation were completed resolved at 48 hours
through 1 week. The authors concluded that IPA is not an eye irritant.

Reference; Indudtrid BIO-TEST Laboratories, Inc., 1975.

(©)

Species/dtrain: New Zedand Albino Rabbit

Reaults: Highly corrosive[ ]; Corrosive|[ ]; Highly irritating [];
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [X |;
Not  irritating[ ]

Classfication: Irritating []; Not irritating [ ]; Risk of serious damageto eyes [ ]

Method: 100 mg of IPA was indtilled into an eye of 6 rabbits. Irritation scoreswere
recorded at 1, 24, 48, 72, and 168 hours.

GLP: Yes[] No[ ] ?[X]

Test substance: isophthdlic acid-110

Remarks: An irritation score of 19/110 was reported a 1 hour, which increased dightly
to 25.6/110 at 24 hours. Signs of irntation were completed resolved at 43
hours through 1 week. The authors concluded that IPA is not an eyeirritant.

Reference; Indudtrid BIO-TEST Laboratories, Inc., 1975.

(d)

Species/strain: rabbit

Results: Highly corrosive[ ]; Corrosive[ ]; Highly irritating [;
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [ ];
Not  irritating[ ]

Classfication: Irritating []; Not irritating [ ]; Risk of serious damageto eyes [ ]

Method: Standard Draize Test

GLP: Yes[] No[ ] ?[X]
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Test substance: isophthdic acid
Remarks: Mild reection
Reference: Prehled Prumydove Toxikologie, 1986.

53

SENSITISATION

@

Type:
Species/strain:
Results:

Dermd Sendtzation

Guinea Pig

Sengitizing [ ]; Not sengitizing [ X ]; ambiguous| ]
Number of animals with respective erythema scores
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Group Induction Challenge
24 hours 48 hours 24 hours 48 hours
Erythema Score Erythema Score Erythema Score Erythema Score
0O 12 2 3 4 0 1 234j0 1 2 3 4 0 1 2 3 4

Treated 9 1 6 4 2 7 1 3 7
Vehiclecontrol 1 3 6 2 3 3 3 7 8 2
Sham Control 10 10 3 7 4 6

Classfication: Sengtizing [ ]; Not sensitizing [ ]

Method: Modified Buehler Method. A dose of 0.3 mL of a 30% solution of IPA in

dimethyl sulfoxide (DMSO) was applied to the shaved backs of 10 mae
guinea pigs once a week for 3 weeks during the induction period. The 30%
solution was the maximum concentration to cause mild irritation (Driaze
score of 2 or less). Another group of 10 guinea pigs served as a vehicle
control and was smilarly dosed with 0.3 ml of undiluted DMSO. A third
group of 10 sham control animals was handled in the same way but was not
treated with vehicle or test article. Two weeks following the last induction
dosg, the treated and sham control animals received a chalenge dose of 0.3
mL of a 30% solution of 1PA; the vehicle control received a 0.3 ml of a 70%
agueous DM SO solution.. Using a body weight of 0.6 kg, the treatment
corresponds to a dose of approximately 15,000 mg/kg.

GLP: Yes[X] No[ ] ?[ ]
Test substance: isophthdic acid
Remarks: A positive erythema response (score> or = 2) was dicited in /10 animals.

The primary effect of treatment (treated vs. control) and the secondary effect
of time of scoring (24 vs 48 hours) were not statistically significant. The
authors concluded that IPA is not a derma sendtizer. The same
concentration (30%) was used for both the induction and challenge phase
which represents a dight deviation from standard protocol. However,
because conditions were more stringent and results were still negative it is not
believed to affect the conclusion.
Reference: 1T Research Indtitute, 1991.

5.4 REPEATED DOSE TOXICITY
@
Specied/strain: rats (Wistar-derived stock)
Sex: Femde[ ]; Mde[]; MdeFemae[ X ]; Nodata[ ]
Route of Adminidration: ord
Exposure period: 13 weeks
Frequency of treatment: once/day
Post exposure observation period:
Dose 0.5, 1.6, 5.0% of anorma diet (250, 800, 2500 mg/kg/day)
Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no trestment [ ]; Concurrent vehicle[ X ]; Historical [ ]
NOEL: 0.5% (approximately 250 mg/kg-day)
LOEL: 1.6% (approximately 800 mg/kg-day)
Method: subchronic feeding study
GLP: Yes[ ] No[ ] ?[ ]
Test substance: Isophthdic Acid
Remark: Following the first week of the study, the weight gains of the rats were
examined. It was concluded that the 5% dose level would not permit growth
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or even survival of the animals. Therefore, the doses were reduced to 3%.
Leves of 1.6% (approximately 800 mg/kg-day) in feed produced small
increases in the incidence of crygaluria (1/25 maes, 2/25 femaes) and rend
pathology (5/25 males). This study identifiesa NOAEL and LOAEL of 250
and 800 mg/kg-day, respectively, based on kidney effectsin rats.

Reference: Vogin, 1972

(b)

Specieg/dtrain: Wistar and CD Rats

Sex: Femade[ ]; Mde[ ]; MdeFemde[ X ]; Nodaa] ]

Route of Adminigtration: dietary

Exposure period: 90 day

Frequency of treatment: once per day

Post exposure observetion period:

Dose 0, 0.03, 0.125, 0.5, 2.0, or 5% teraphthalic acid

Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no trestment [ ]; Concurrent vehicle[ X ]; Historicd [ ]

NOEL:

LOEL:

Method:

GLP: Yes[] No[ ] ?[X]

Test substance: Teraphthalic Acid, an isomer of IPA

Remark: Doserelated decreases in food consumption, body weight, and weight gain
were found in both made and femde Widar and CD rats. Statistically
significant decreases were confined mainly to the two highest dietary levels
of TPA.

Reference; Gibson, 1982

(©

Species/dtrain: Sprague-Dawley rats

Sex: Femae[ ]; Mde[ ]; MaeFemade[ X ]; Nodaa] ]

Route of Administration: inhdation

Exposure period: 4 weeks

Frequency of treatment: 6 hourg/day, 5 days/week

Post exposure observation period:
3 weeks (5 ratg/sex/group in the control group and the high dose level groups
designated for pre-exposure, single exposure, and weekly serum anadysis)

Dose: 1.0, 5.0, and 10.0 mg/m3

Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no trestment [ ]; Concurrent vehicle[ X ]; Historical [ ]

NOEL: 10 mg/m3

LOEL: --

Method: subchronic inhalation of particulate aerosol

GLP: Yes[] No[ ] ?[X]

Test substance: isophthdic acid

Remark: The dosing groups contained 10 mae and 10 female rats each. In addition, 5
raissex were designated for preexposure, single exposure, and weekly
serum anadyss. These rats were included in the control group and the high
exposure groups. There were no Satistically significant effects of treatment
on any body weight or organ weights in the exposed rats. In addition, there
were no dgnificant differences in hematology or clinicd chemistry
parameters between the exposed groups and control group.

Reference; 1T Research Indtitute, 1988.
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A.

GENETIC TOXICITY IN VITRO

BACTERIAL INVITRO TEST

(@
Type:
System of testing:

Concentration:
Metabolic activation:
Results;
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects.

Method:

GLP:

Test substance:
Remarks;

Reference:

(b)
Type:
System of testing:
Concentration:
Metabolic activation:
Results:
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks;

Reference:

(©
Type:
System of testing:

Concentration:
Metabolic activation:
Resullts:
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects.

Mutagenicity, Bacterid Reverse Mutation Assay

Salmondla typhimurium (TA 1535, TA 1537, TA 1538, TA 98, and TA
100)

5, 50, 500, or 5000 ug/plate

With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

+ ? --

With metabalic activation: [ TT1 1 [X]
Without metabolic activation: [ ] [ ] [X]
SdmondlaMammalian-Microsome Reverse Mutation Test (OECD 471)
Yes[X] No[] ?[]

Isophthalic Acid 220
Isophthalic acid 220 showed no evidence of mutagenic activity when tested
in this bacterid system.
Huntingdon Research Centre, 1991

Mutagenicity/ Bacterid Reverse Mutation Assay

Salmondla typhimurium (TA98, TA100, TA1535, TA1538)
0, 667, 1000, 3333, 6667, or 10000 ug/plate

With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

+ ? -
With metabalic activation: [XT T 111
Without metabolic ectivation: [ X] [ 1 [ 1]
SdmonelaMammaian-Microsome Reverse Mutation Test (OECD 471)
Yes[X] No[] ?[]

Isophthalic Acid

Under the conditions of this assay, IPA did cause reproducible postive
responses in various strains in the presence and absence of microsoma
enzymes.
Microbiological Associates, Inc. 1990.

Mutagenicity/ Bacterid Reverse Mutation Assay

Salmondla typhimurium (TA 98, TA 100, TA 1535, TA 1537, and TA
1538)

0, 4, 20, 100, 500, 2500, and 10000 ug/plate

With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

?

+ ? -
With metabolic activation: [XT [ 111
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Without metabolic activation: [ X] [ ] [ ]

Method: SdmondlaMammadian-Microsome Reverse Mutation Test (OECD 471)
GLP: Yes[ X] No[] ?[]
Test substance: Isophthaic Acid
Remarks: Isophthdic acid was found to be not toxic to the bacterid strains. The test
compound was found to be mutagenic with and without exogenous
metabolic activation.
Reference: Muller, 1991.
B. NON-BACTERIAL IN VITRO TEST
@
Type: Chromosomal Aberration
System of testing: Chinese hamgter ovary cells
Concentration: 625, 1250, 2500, and 5000 ug/ml
Metabolic activation: ~ With [ ]; Without [ ]; With and Without [ X ]; No data|[ ]
Results:
Cytotoxicity conc:. -
Precipitation conc: --
Genotoxic effects: + ? -
Without metabolic activation: [ ] [ ] [X]
Method: OECD 473
GLP: Yes[ X] No[] ?[]
Test substance: Isophthdic Acid
Remarks: No incresse in chromosome aberrations was observed in ether the non-
activated or S9 activated test system. 1PA was concluded to be negative in
the cytogenetics assay.
Reference; Microbiological Associates, Inc.1991.
(b)
Type: Mammalian Cdl Gene Mutation/HGPRT Mutation Assay
System of testing: Chinese hamgter ovary cells
Concentration: 125, 250, 500, 1500, 2000, and 3000 ug/ml (non-activated); 250, 500, 1000,

Metabolic activation:
Results:
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects;

Method:

GLP:

Test substance:
Remarks:

Reference:;

(©

Type

System of testing:
Concentration:
Metabolic activation:

1500, 2000, and 3000 ug/ml (activated).
With [ ]; Without [ ]; With and Without [ X ]; No data[ ]

+ ? -

Without metabolic activation: [ 1 [ 1 [X]
With metabalic activation: [ TTL1IX]
OECD 476
Yes[X] No[] ?[]

Isophthdic Acid
Isophthalic acid was found to be negative in the CHO/HGPRT mutation
assay both in the absence and presence of exogenous metabolic activation.
Microbiologica Associates, 1991

Mammdian Cell Gene Mutation/Lymphoma Assay

Mouse lymphoma L5178Y cdls

150, 300, 450, 600, 650, 700, 750, 800, 850, 900 and 950 ug/ml.
With [ ]; Without [ ]; With and Without [ X ]; No data[ ]
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Results:
Cytotoxicity conc:
Precipitation conc:

Genotoxic effects: + ? -

Without metabolic activation: [ ] [ ] [X]
With metabolic activation: LT [X]

Method: Mouse LymphomaMutation Assay (OECD 476)

GLP: Yes[ X] No[] ?[]

Test substance: Isophthdic Acid

Remarks: Based on the reaults of this study, there is no conclusve evidence of
mutagenic activity attributable to isophthalic acid in mouse lymphoma cells.

Reference: Riach and Willington, 1994.

5.6 GENETIC TOXICITY IN VIVO

@

Type: Micronuclel Formation

Species. Mouse

Strain: ICR

Sex: Femae[ ]; Mde[ ]; MadeFemde[ X ]; Nodaa| ]
Concentration: 200, 400, 800 mg/kg

Route of Administration: i.p.

Frequency of treatment: once

Sampling frequency:  once, 24 hours post-exposure

Results: Negative. Mortaity was observed in 1/15 mae mice that had been trested
with 800 mg/kg TPA. One mouse from the replacement group was used in
place of the anima that died. Clinicd signs following trestment with either
dose of TPA included lethargy and piloerection. Negative and positive
control animals appeared norma during the course of the study. The total
number of micronuclel observed per 20000 PCE in animals treated with
vehicle, 200, 400 or 800 mg/kg for 24 hourswas 4, 8, 5, and 4, respectively.
The incidence of micronuclel in animals treated with 800 mg/kg aso did not
differ from the vehicle control a 48 hours (2/20000 vs. 8/20000,
respectively). There was no difference between males and females. TPA
was negative in the test. The test was valid, as the incidence of micronucle
in the vehicle control was not greater than 5/1000 PCE and the number of
micronucleated cdls in the postive controls (382/20000) was significantly
different (p < 0.05) from the vehicle control. Reductions (up to 9%) in the
ratio of polychromatic erythrocytes to totd erythrocytes were observed in
some of the treated groups relative to the vehicle control, suggesting thet the
test article did not inhibit erythropoiesis. Gregter reductions in this ratio were
observed in animass trested with cyclophosphamide (25-29%).

Toxic concentration: 800 mg/kg

Remarks: Criteria for a valid test: The mean incidence of micronuclested polychromatic
erythrocytes must not exceed 5/1000 polychromatic erythrocytes (0.5%) in
the negative control vehicle. The incidence rate in the postive control group
must be sgnificantly increased relative to the negative control (p<0.05,
K astenbaum-Bowman Tables).

Method: OECD 474

GLP: Yes[ X] No[ ] ?[ ]

Test substance: Terephthalic acid (an isomer of 1PA)
Reference; Biordiance, 2001
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5.7 CARCINOGENICITY
Although no data were located regarding the carcinogenicity of 1PA, someinformation is available
for itsisomer, TPA.

@

Species. Rat

Sex: Maefemde

Strain: Fischer 344

Route of admin.: Ord feed

Exposure period: Lifetime (2 years)

FrequenCy OF TrEEIMIENTE........ei it Daily

Post. obs. period:

Doses: 0, 20, 142, 1000 mg/kg/day

Control Group: Y es, concurrent no treatment

Method: Other

Year: 1983

GLP: Unknown

TESESUDSIANCE o e TPA

Remark: Terephthalic acid induced bladder stones were seen in 13/126 femades in the
high dose group. At the scheduled 6 and 12 month secrifices, no bladder
caculi were detected. At the 18 month sacrifice sand like particle or bladder
caculi were only seen in two of the high dose femdes. There were 18/118
femdes with what was described as trandtiona cell adenomas by one
pathology Bboratory and epithelid hyperplasa by another. Two of these
were detected in high dose females after 18 months (2/27), 15 were seen in
seen in high dose femdes at the end of the study (15/79), and one was seen
in a control female at the end of the study. None were found in the maes,
nor & any other dose level. It was believed that rats fed high concentrations
of terephthaic acid in the diet develop bladder calculi which gppear to cause
chronic inflammation of the bladder epithdium, bladder hyperplesa and
subsequently bladder tumours.  An apparent threshold effect exists because
animas exposed to lower concentrations for their lifetime do not form
bladder cdculi or tumors. The high dose group in this study (1000
mg/kg/day) corresponds to an approximate dietary concentration of 2.0% to
2.8% in adult Fisher rats.

Reference: CIT (1983) Chronic Dietary Administration of Terephthalic Acid. CIT
Docket 20124

(b)

Species. Rat

Sex: Mdeffemde

Strain: Widar

Route of admin.: Ord feed

Exposure period: 2 years

FrequenCy OF TrEAIMIENE: ... ..o ettt sbb e b e e be e e sate e e Dally

Post. obs. period:

Doses: 1% (500 mg/kg/day) & 2% (1000 mg), 5% (2500 mg)

Control Group: Unknown

Method:

Year: 1974
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GLP:
Test substance:
Remark:

Reference:;

(©

Species.

Sex:

Strain:

Route of admin.:
Exposure period:
Frequency of treatment:
Post. obs. period:
Doses:

Control Group:
Method:

Year:

GLP:

Test substance:
Remark:

Reference:

Unknown

Asprescribedinl.l - 1.4

Reduced body weght gain occurred a in the 5% dose level (mdes and
femades) and in the 2% dose level (maes). At 1%, reduced reative liver
weight in femaes and reduced relative kidney sze in maes and femaes. At
2%, reduced liver, kidney, and heart weights (femdes only). At 5%, there
was increased kidney weight in maes, and increased adrenal weights in
males and femdes, as well as increased mortdity, mainly as a result of
increased incidence of bladder stones (at 5%: maes, 42/47; females, 39/42;
a 1%: femdes, 1/48). There was increased incidence of bladder and ureter
tumors (at 5%: mdes, 21/37; femdes, 21/34; a 2%: males, 1/48; females,
2/48; at 1%: maes, 1/43.). There was increased incidence of bladder and
ureter tumors.

Gross J. (1974) The effects of prolonged feeding of terephthdic acid (TPA)
to rats. Project FG-1S-175. Submitted to US Dept. of Agriculture,
Agriculture Research Service, Washington D.C.

Mouse

Femde

C3H

Ordl feed

12 months
Daily

5%
Unknown

1973

Unknown

No data

Reduced number of mammary tumours. At 12 months, mammary tumours
occurred in 78% of controls and in 50% of treated mice.

Nagasawa H, Fujimoto M. (1973) Experimentia 29, 89. Cited in BIBRA
Toxicity Profile

1995

TOXICITY TO REPRODUCTION

Although no data were located regarding the toxicity to reproduction of IPA, some informetion is
available for itsisomer, Terephthdic acid.

@
Type:

Species/dtrain:
Sex:

Fertility [ ]; One generation study [ X ]; Two generation study [ ];
Cther [ ]

Wistar and CD Rats

Femade[ ]; Mae[ ]; Mae/Femde[ X ]; Nodata[ ]

Rou.te of Adminigtration: dietary

Expaosure period:

Frequency of treatment:

Parental: 90 days prior to breeding and throughout mating gestation, lactetion,
and postweaning periods, Offspring: 51 days birth through lactetion, 30 days
post-weaning

ad libitum
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Postexposure observation period:
Premating exposure period: mae 90 days femae 90 days
Duration of the test:
Doses:. diets containing 0, 0.03, 0.125, 0.5, 2.0, and 5.0% terephthdic acid (TPA)

Control group:
NOEL Parental:

LOEL Parentd:

NOEL F1 Offspring:
LOEL F1 Offspring:
NOEL F2 Offspring:
L OEL F2 Offspring:

Results:

Method:

GLP:

Test substance:
Reference:;

Yes[ X]; No[ ]; Nodaa] J;

Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Historical [ ]

05% CD rats (approximately 240-282 mg/kg-day), 2.0% Wistar rats
(approximately 960-1219 mg/kg-day)

2.0% CD rats (approximatey 930-1107 mg/kg-day), 5.0% Wistar rats
(approximately 2480-3018 mg/kg-day)

0.5% (both strains, approximately 240-307 mg/kg-day)

2% (both strains, approximately 930-1219 mg/kg-day)

Parental Effects. Following 90 days of exposure to TPA, datigticdly
significant decreases in food consumption were observed in CD females
treated with 2% and 5%, and in both sexes of Wigtars treated with 5%. Body
weights were Satistically decreased after 13 weeks in both sexes of CD rats
on 2% and 5% TPA diets, and in maes exposed to 0.03%. This effect
occurred in Widtars (both sexes) only at the 5% level. There were 5 degths
(3 CD femdes, 1 Widtar/sex) reported during weeks 413 in animas given
5% TPA in the diet. During the one-generation component of the study 3 CD
(1 male at 2.0%, 1/sex at 5.0%) and 4 Wistar female (2 a 5.0% and 2 at
0.03%) rats died. There was no effect of trestment on fertility index and litter
size. Offspring Effects. There were no effects of treatment on litter Size, sex
raio, or total number of offspring. While no control offspring were found
dead on Day 0O, 17 Wistar pups (1 a 0.03%, 2 at 0.125%, 1 a 0.5%, 12 at
2.0% (2 from one dam and 10from another)) and 23 CD pups (1 at 0.5%, 7
a 2.0% (3 dams) and 15 at 5.0% (3 dams; with 11 from one of them)) were
found dead. No datigticd differences were noted in viability on Days 0O, 1, or
21 in éther gtrain. In CD rats, survivability on Day 21 was reduced in both
sexes of offspring whose parents had been exposed to 5% TPA in the diet.
In Wigtar rats, body weights of both sexes of offspring from dams given
5.0% were reduced at Day 1. On Day 21, body weight was reduced in both
strains of offspring from dams that ingested 5% TPA in the diet. Increased
postnatal deeths on Day 1 and decreased survivability to Day 21 were noted in
the 2% and 5% groups. At these dose levels, severd large litters of pups
were logt to dams suffering obvious signs of toxicity. Severa of these dams
did not dlow the pups to nurse or atend to the litters. These pups were
noted not to have milk in their ssomachs and presented clinically as being very
weak. These dams were consuming dietary levels of TPA known to cause
reduced feed consumption, diarrhea and gastric trichobezoars (hairballs) and
induce the formation of rend and bladder calculi. Unscheduled deaths during
the postweaning period (Day 21-51) were confined to the 5% TPA group (18
Wistar and 16 CD) and were associated with a very high incidence of rena
and bladder cdculi. Rend and bladder cdculi were noted in dl animas
exposed to 5% that were necropsied at Day 21. Day 51 necropsy findings
also reported a very high incidence of rena and bladder calcdi and the
histological sequelae of the presence of the calculi.

One generation reproductive toxicity test

Yes[X] No[ ] ?[ ]

............................................. Terephthalic Acid (TPA), an isomer of IPA
Gibson, 1982
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510

DEVELOPMENTAL TOXICITY/TERATOGENICITY

@

Species/dtrain: Sprague-Dawley rats

Sex: Femde[ ]; Mde[ ]; MaeFemde[ X ]; Nodata][ ]
Route of Adminidtration: inhalation

Durdtion of thetest: 7 days/week , for atota of 10 consecutive exposures.

Exposure period: Gestation days 6 through 15
Frequency of treatment: 6 hours/day, 7 days'week
Doses: 0, 1.0. 5.0, and 10.0 mg/m3
Control group: Yes[ X];No[ ]; Nodaa] ];

Concurrent no treatment [ ]; Concurrent vehicle [ X ]; Historicd [ ]

NOEL Maternd Toxicity:

NOEL Fetotoxicity:

NOEL Teratogenicity -- >10 mg/m3

Resullts: Exposure to IPA during the major organogenesis period did not result in any
significant toxic or teratogenic effects in the dam or fetus.

Method:

GLP: Yes[ X] No[] ?[]

Test substance: isophthalic acid

Remarks: IPA was administered to four groups of 16-18 timed-pregnant primiparous
rats. The incidences of clinica signs in the IPA-exposed rats and the control
rats were smilar. No deaths occurred during the study.

Reference; 1T Research Indtitute, 1991.

OTHER RELEVANT INFORMATION

Specific toxicities
Type:

Resaults:

Remarks:
Reference;

Toxicodynamics, toxicokinetics

@

Type: Subchronic feeding study

Species/Strain Rat/Wigtar

Reaults:

Remarks:. Blood levels of IPA and TPA (determined as totad mg phthaate/L) collected
during a 13-week feeding study were increased in a dosedependent manner
on days 7, 30, 60, and 90. 1PA and TPA levels were generally highest during
the first week of exposure and declined during the course of the study,
suggesting either a change in feed consumption rates or some sort of
adaptation resulting in increased clearance of IPA. 24-Hour urinary excretion
data collected on days 7, 30, 60, and 90 indicate that urinary excretion,
presumably as unchanged chemical, is the primary mechanism by which IPA
and TPA are eiminated from the bodly.

References: Vogin, EE. 1972. Subacute feeding studies (13-week) in ratswith
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(b)

Type:
Species/Strain
Results:
Remarks:

References:
©

Type:
Species/Strain
Results,

Reference:

demethylterepththaate (DMT), isophthdic acid (1A), and terephthdic acid
(TA). Food and Drug Research Laboratories, Incorporated, Laboratory No.
0411.

Subchronic inhaation study
Rat/Wistar

Blood levels of IPA were detected immediately following exposure in rats
exposed to 10 mg/m® for 6 hours'day. Levels remained elevated during the
exposure period. Serum concentrations detected in femae rats (5.39.3
ug/mL) were condstently higher than the concentrations detected in male rats
(1.43.4 ug/mL). The data suggest that steedy dtate is achieved fairly rapidly
(on the first day of exposure). One week following exposure, IPA was not
detected in blood, indicating that clearance of 1PA from the body occursfairly
rgpidy. Based on a log Kow vaue of —2.34, IPA is not expected to
accumulate appreciably in tissues, and is likdly to be readily excreted from the

body.
IITRI 1988

Subchronic inhaation study

Rat/Sprague-Dawley

Sprague-Dawley rats were exposed by inhalation to a particulate aerosol of 10
mg/m® terephthalic acid. Exposure was 6 hours per day for 25 consecutive
days, followed by a 28-day post-exposure recovery period. Blood and urine
samples were collected one day prior to exposure and after 1, 5, 10, 15, 25
days of exposure and every 7 days during the 28 day recovery period.
Terephthalic acid was not detected in the blood after the first 5 days of
exposure. Detectable blood concentrations of terephthalic acid were observed
after 10 consecutive days of exposure and progressively increased over the
remaining exposure period. The highest mean blood concentration was 2.7
ug/ml after 25 days. Seven days after completion of the exposure period, the
blood concentration of terephthalic acid was less than 1 ug/ml. However, the
presence of trace levels of terephthdic acid was detected in the blood
throughout the post-exposure recovery period.

1T Research Indtitute 1989. Time Course Andysis of Terephthalic Acid
Concentration in Blood and Urine of Rets Following Inhalation Exposures.
Study [ITRI Study #1448A

EXPERIENCE WITH HUMAN EXPOSURE

(@

Results:
Remarks:
Reference;
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Robust Study Summaries
ISOPHTHALIC ACID

CAS No. 121-91-5

Sponsor Country: U.SA.
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PHYS CAL/CHEMICAL ELEMENTS
MELTING POINT

TEST SUBSTANCE
- Isophthdlic Acid (IPA)

METHOD
- Method/guiddine:
- GLP: ?
- Year (study performed):

- Remarks

RESULTS
- Mdting point: 347 °C
- Decomposition:
- Sublimation:
- Remarks:

CONCLUSIONS
- Themédting point for IPA is 347 °C

DATA QUALITY

REMARK
- The CRC Handbook of Chemistry and Physics reference for the melting point was considered more
reliable because it reported a specific mdting point rather than a range, though al reported values were
very smilar.

REFERENCES
- Lide D.R. (ed.) CRC Handbook of Chemistry and Physics. 75" ed. Boca Raton, FIl: CRC Press,
Inc., 1994-1995. IN HSDB, 2001.

OTHER
- 345-348°C Merck, 9" Edition; 314-343°C Aldrich.

64 UNEP PUBLICATIONS



OECD SIDS ISOPHTHALIC ACID

BOILING POINT

TEST SUBSTANCE
- lsophthalic Acid (IPA)

METHOD
- Method:
- GLP ?
- Year (study performed):

- Remarks

RESULTS
- Bailing point: sudimes
- Pressure
- Pressure unit:
- Decompostion (yes/no/ambiguous)
- Remaks

CONCLUSIONS
- |PA has been found to sublime.

DATA QUALITY
REFERENCES
- Lide D.R. (ed.) CRC Handbook of Chemistry and Physics. 75" ed. Boca Raton, Fl: CRC Press,
Inc., 1994-1995. IN HSDB, 2001.

OTHER
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VAPOUR PRESSURE

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks:

METHOD
- Method:
- GLP ?
- Year (study performed):

- Remarks

RESULTS
- Vapor Pressure: 9 Pa (0.068 mm Hg)
- Temperature: 100 °C
- Decomposition:
- Remaks

CONCLUSIONS
- The vapor pressure for IPA is 9 Paa 100°C and is approximately 2.25 Paat 25°C.

DATA QUALITY

REFERENCES
- Dauber, T.E., R.P. Danner. Physical and Thermodynamic Properties of Pure Chemicals Data
Compilation. Washington, D.C.: Talor and Francis, 1989. IN HSDB, 2001.

OTHER
- Sublimation may have influenced the high-temperature measurement. The extrapolation from high
temperature to environmentaly relevant temperature (e.g. 25°C) may be inaccurate.

66 UNEP PUBLICATIONS



OECD SIDS ISOPHTHALIC ACID

VAPOUR PRESSURE

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks:

METHOD
- Method: MPBPWIN version 1.40 (Modd)
- GLP: No
- Year (study performed):

- Remarks

RESULTS
- Vapor Pressure: 35x 10°Pa (2.6 x 10°mm Hg)
- Temperature:
- Decomposition:
- Remaks Modified Grain Method sdlected.

CONCLUSIONS
- Thevapor pressure for IPA is estimated to be 3.5 x 10°Pa.

DATA QUALITY
- (2) Reliable with regtrictions. Vaue is an esimate by an accepted method.

REFERENCES
- MPBPWIN version 1.40 (US EPA EPIWIN Suite Software)

OTHER
- Other QSAR egtimates ranged from 1.57 x 10 mm Hg using the Mackay method to 1.19 10% mm Hg
using the Antoine method. The Modified Grain method was selected by the software.
- Becausethe QSAR model provides estimates at the environmentally relevant temperature, it was
preferred to the estimate derived by an extrapolation from a measurement at a high temperature.
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PARTITION COEFFICIENT

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks. Purity 99.9%

METHOD

- Method: OECD 107 “Partition Coefficient (n-octanol/water)”

- GLP Yes

- Year (study performed): 1991

- Remarks. The water phase was buffered to pH 7 because of the possibility of ionization. Buffer was
prepared by diluting 200 ml of 1M sodium hydroxide to 700 ml with water, adjusting to pH 7 with
glacid acetic acid, and adjusting the final volume to one liter. Solvents (octanol and buffer) were
presaturated by shaking at room temperature. Test sample was added to each of three test conditions
consigting of varying ratios of octanol to buffered water. Solutions were mixed for 30 minute then
centrifuged at 1500 rpm for 5 minutes to separate the two phases. Three replicate samples were
prepared from each of three test conditions.

RESULTS
- LogPa: -2.34
- Temperature; 22°C
- Remarks. Chemicd analyses conducted by high performance liquid chromatography (HPLC).
Recoveries ranging from 92.6:98.1% were reported. The mean recovery was 95.4 percent. There was
no trend in the partition coefficient with varying amounts of water.

CONCLUSIONS
- TheLog Pow vauefor IPA is—234.

DATA QUALITY
- (1) Reliable without restrictions

REMARKS
- TheLog Pow of theionized form of isophthalic acid (value determined apH 7) is believed to be the
most relevant asthis is the form most likely encountered in the environment.

REFERENCES
- ITT Research Indtitute. 1992. Determination of the Octanol/Water Partition Coefficient of Isophthalic
Acid (IPA). Study No. 1705.
OTHER
- Log Pow: 1.66 (Hansch and Leo, 1981) This vaue may represent to Log Pow of the neutral form
which w ould explain the difference between this vaue and the measured vaue above. In sufficient
documentation of methods to assess. Log Pow 1.76 (KOWWIN in USEPA EPIWIN Suite software.
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WATER SOLUBILITY

TEST SUBSTANCE
- Identity: Isophthaic Acid (IPA)

METHOD
- Method:
- GLP ?
- Year (study performed):

- Remarks

RESULTS
- Vadue 0013 g/100ga 25C
- Desription of solubility:
- pH value and concentration at temperature °C:
-  pKavduea 25 °C.
- Remarks .

CONCLUSIONS
- Thewater solubility of IPA is0.013 g/100 mL (130 mg/L).

DATA QUALITY

REFERENCES
- Bemis, A.G,, Dindorf, JA., Horwood, B., Samans, C. 1982 Phthalic acids and other
benzenepolycarboxylic acids. In: Kirk-Othmer encycl. Chem Tech 3Rd Ed. 17: 732-77.

OTHER
- 40 mg/L at 1°C; 130 mg/L & 25°C; 300 mg/L at 50°C; 2400 mg/L at 100°C (Kirk-Othmer
Encyclopedia of Chemical Technology. 39 ed. Volumes 1-26. New York, NY: John Wiley and Sons,
1978-1984, p V17 759). Reported in HSDB 2001.
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ENVIRONMENTAL FATE ELEMENTSAND PATHWAYS
PHOTODEGRADATION

TEST SUBSTANCE
- Isophthdic Acid

METHOD
- Method/guiddiine Edimated - AOPWIN
- Type (test type): Estimated
- GLP
- Year (udy performed): 2001
- Remark: Assumptions molecular weight 166, water solubility 130 mg/L, vapor pressure 3.5 X 10° Pa
a 25° C, Log Kow = -2.34.

RESULTS
- Direct photolysis.
- Hdf-lifetY2: 8.2days
- Remarks Overal OH Rate Congtant: 1.3E-12 cm’*/molecule-sec at 25 degrees C, Concentration of
OH radica is 1.5E 6 OH/cm?®, 12 hour day

CONCLUSIONS

DATA QUALITY
- (2) Reliable with redtrictions. Vaueis an etimate by an accepted method.

REFERENCES
- SRC. 2001. Atmospheric Oxidation Program for Microsoft Windows (AOPWIN). Syracuse
Research Center.

OTHER
- IPA in the vapor-phase is degraded in the atmosphere by reaction with photochemically-produced
hydroxyl radicals; the hdf-life for this reaction in air is estimated to be 12.3 days (Meylan and Howard,
1993).
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STABILITY INWATER
TEST SUBSTANCE

METHOD
- Mehod/guiddine
- Type (test type):
- GLP

- Year (study performed):

- Remaks

- Duration:

- Podtive Contrals:

- Negative Controls:

- Anaytica procedures

RESULTS
- Measured vaue:
- Degradation:
- Breakdown products:

- Remarks. Based on the chemical structure, isophthdic acid isnot expected to undergo abictic
hydrolyss in the environment.

CONCLUSIONS
DATA QUALITY
REFERENCES

OTHER

- IPA isbiodegradable in screening tests (Japan Chemicd Industry Report, 1992; Fitter, 1976), it may
aso biodegrade in water. The absorption of UV radiation >290 nm (Sadtler Research Lab, 1977)

suggests that 1PA may directly photodegrade in surface waters.
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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

TEST SUBSTANCE
- Isophthdic Acid

METHOD

- Tedt (test type): Calculated

- Mehod: Leve I, I, and Ill Fugacity

- Year (Sudy performed): 2001

- Remarks: Chemica Assumptions: Molecular weight=166 g/mol; water solubility=130 g/m>; Vapor
pressure=3.5 x 10° Pa; Log Kow=2.34; Melting Point=347°C; Temperature=25°C; Half lifein
air=288 hr. Default values for release estimates were assumed for Leve 1 (single release of 100,000
kg), Leved 2 (continuous release of 1,000 kg/hr), and Level 3 (continuous release of 1,000 kg/hr each to
air, water, and soil). All environmental parameters were default values.

RESULTS
- Media Air, soil, water, and sediment concentrations
Levd | Leve Il Leve Il
Air 0.000090% 0.000090% 0.000013%
Water 99.9995% 99.9995% 76.1%
Soil 0.00041% 0.00041% 23.8%
Sediment 0.0000090% 0.0000090% 0.03%

- Remarks. Predicted concentrations are not provided since default rel ease estimates were used.
lonization of IPA would increase the water solubility, but use of a higher water solubility (2300 mg/L)
had no significant effect on predicted digtributions.

- Remaks: IPA was modded asa Type 1 chemical using the Trent University software, i.e., it was
assumed capable of partitioning into al media. A more correct approach would have been to model IPA
asaType 2 chemica with aZ vaue of zero or near-zero in air, and an initial estimate of Z in water of
1.0. This partitioning model would be calculated using the equivaence approach instead of the fugecity
calculation. However, the required partition coefficients for Type 2 models are not those used for Type
1 chemicals, and were not available. In the absence of data, errors and uncertainties from using
estimated parameters would be likely to counteract any improved accuracy from using a better model.
The fugacity mode did indicate zero or near -zero amounts in air. Consequently, more detailed modeling
would be unlikely to significantly affect the prediction of environmenta distribution.

CONCLUSIONS
- A mgjority of the IPA released to the environment is predicted to partition to the water compartment
with lesser amounts partitioning to air and soil, depending upon the media to which IPA is directly
relessed.

DATA QUALITY
- (2) Reliable with regtrictions. Values are estimates using accepted methods.

REFERENCES
- Trent University. 1991. Fugacity-based Environmenta Equilibrium Partitioning Model. Verdon 2.17.
Environmental Modeling Centre, Trent University, Peterborough, Ontario.

OTHER
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BIODEGRADATION

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks. 99.9% pure

METHOD
- Method/guiddine OECD 301B and Directive 79/831/EEC Annex V
- Test Type: Modified Sturm Test (aerobic)
- GLP Yes
- Year (study performed): 1991
- Contact time (units): 16 days
- Innoculum: sewage
- Remaksfidd for Test Conditions:

RESULTS
- Degradation % after time: >60% degradation within 7 days
- For each time period %: 9% up to day 2; 46% up to day 5; 64% up to day 7; 77% up to day 12.
- Breskdown products: None specified.
- Remarksfield for Results:

CONCLUSIONS
- IPA isreadily biodegradable under aerobic conditions, with a haf-life near 5-6 days.

DATA QUALITY
- (1) Rdiable without redtrictions

REMARKS
- While other studies reported conclusions similar to the Battelle study the Battelle study was considered
key because it was a GLP study following OECD test guidelines.

REFERENCES
- Battele Europe. 1991. Study on the “Ready Biodegradability” (Modified Sturm Test) of Isophthalic
Acid. Study No: BE-EA-128-91-01-STT-02

OTHER

- IPA isdegraded by aerobic microorganisms isolated from soil and marine sediment (Keyser et d.,
1976; Aftring et a., 1981). Cultures isolated from marine sediments aso degraded IPA under anaerobic
conditions, athough by a different metabolic pathway. After an acclimation to an activated dudge
inoculum over a 24-day period, 84% of IPA was consumed in arespiratory test (Lund and Rodriguez,
1984). In another screening test, 95% of COD was removed in 5 days using an acclimated activated
dudge inoculum (Pitter, 1976). In a 2week biodegradation-screening test (MITI test) using 100 ppm
IPA and an activated dudge inoculum, 77.1% of BOD was removed (Japan Chemical Industry Report,
1992). Another investigator confirmed that IPA was significantly biodegradable using the MITI test
(Kitano, 1978). 1PA was completely degraded in eight days using a soil inoculum (Alexander and
Lustigman, 1966).
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ECOTOXICITY ELEMENTS

ACUTE TOXICITY TO FISH

TEST SUBSTANCE

Isophthdic Acid (IPA)
Remarks. 99.9% pure

METHOD

Method/guideline: OECD 203

Type (test type): acute toxicity test - fish

GLP: yes

Year (Sudy performed): 1991

Species/Strain/Supplier:  Leuciscusidus melanotus

Analytical monitoring: High performance liquid chromatography (HPLC)

Exposure period (unit): 96 hours

Stetigtica methods:  descriptive

Details of test: datic

Remarks: Fish were exposed to test substance added to water at arange of concentrations for 96
hours. Mortalities were recorded at 24 hour intervas. The pH of the stock solution was adjusted to the
required physiologica vaue (7.8) usng sodium hydroxide prior to the start of the study and was
monitored daily thereafter. Adjustment of the stock solution increased the solubility of the test materid.
The authors believe that after pH adjustment isophthaic sodium salt was the test materia investigated.
The conductivity and akalinity of the solutions were measured in addition to other parameters because
addition of sodium hydroxide dtered the physico-chemica properties of the test solution. A “sdlinity
control” was added to the study to determine if the atered physico-chemical properties could cause any
effect.

RESULTS

Nominal concentrations. 130, 220, 350, 600, and 1000 mg/L

Measured concentrations: The analytically determined actua concentrations of the test materid at the
beginning of the study ranged from 91 to 98% (aver age of 94.2%) of the nomina concentration. The
andytically determined stability after 96 hours of exposure, were found to be within the range of 28%
to 92% (average of 59%) of the nomina values.

Element vaue: LCO vaue exceeds 1,000 mg/L, LC50 (96 hr) could not be determined, NOEC (96 hr)
> 895 mg/L based on the 96-hour average measured concentration for the highest concentration level
tested.

Stetidicd results:

Remarks:. The pH values during the study ranged from 7.0 to 7.8 (average 7.47).

CONCLUSIONS

IPA has low toxicity to Leuciscusidus melanotus.

DATA QUALITY

Reiability: Klimisch Code= 1.

REFERENCES

Battelle Europe. 1993. A study of the Acute Toxicity to Fish (Leuciscus idus melanotus) of Isophthalic
Add.

OTHER
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TOXICITY TO AQUATIC PLANTS (E.G., ALGAE)

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remaks 99.9% pure

METHOD

- Method/guiddine OECD 201

- Tedt type (datic/other): etic, dgal growth inhibition test

- GLP Yes

- Year (study performed): 1992

- Specieddrain # and source: Scenedesmus subspicatus (Chodat, SAG 86.81); green dta; Supplier:
Ingtitu fur Pflanzenphysiologie.

- Element basis. Determination of cell number: THOMA Counting Chamber.

- Exposure period, date of start and end of the test [Duration]: 96 hours

- Andyticd monitoring: HPTLC System

- Statigica methods: ANOVA with Bonferroni Multiple Range Test

- Remaks: ThepH of the stock solution was adjusted prior to study initiation to 8.2 using sodium
hydroxide. The authors believe that after pH adjustment Isophthalic Sodium Salt was the test material
invedtigated..

RESULTS

- Nomina concentrations. 62.5, 125, 250, 500, and 1000 mg/L

- Measured concentrations. The andytically determined actual concentrations of the test materid at the
beginning of the study ranged from 102 — 121% (average of 110.38%) of the nomina concentration.
After 96 hours of exposure, analyzed concentrations of the test materia were relatively unchanged from
measurements at 0 hours. Values were found to be within the range of 83% to 103% (average of
92.5%) of the nomina vaues.

- Unit: mg/L

- Element vdue .

- NOEC, LOEC, or NOEL, LOEL: NOEC = 2000 mg/L based on nomind concentrations; NOEC ?
969 mg/L. based on the 96-hour average measured concentration of the highest concentration leve
tested.

- Was control response satisfactory: Yes

- Statidtical results: Effects of IPA on cell growth were not statistically significant.

- Remaks. The pH of the test mediarange from 8.0 to 10.2 throughouit the test period. The author
concluded that the relatively high pH vaues at the end of the test (10.2 for control) were probably
caused by the agd growth.

CONCLUSIONS
- Effectsof IPA on dgd cel growth were not statistically significant. Toxicity of IPA in dgaeislow.

DATA QUALITY
- Rdiability: Klimisch Code= 1

REFERENCES

- Battele Europe. 1993. A Study of the Toxicity to Algae (Scenedesmus subspicatus) of 1sophthalic
Acid. Study Number BE-EA-128-91-02-ALG-2

OTHER
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (E.G., DAPHNIA)

TEST SUBSTANCE

Isophthalic Acid (IPA)
Remarks: 99.9% Pure

METHOD

Method/guidelinee OECD No. 202

Test type: Acute Immobilisation Test

GLP. Yes

Year (study performed): 1991

Species/Strain: Daphnia magna (straus) water flea

Test details datic

Statistical methods. descriptive

Exposure period: 48 hours

Remarks:. Daphnids were exposed to the test substance added to water at a range of concentrations for
48 hours. The effect measured was immobilization of the daphnids. Animals were considered to be
immobile if they were not able to swim 15 seconds after gentle agitation of the test container.
Immobilization was recorded at 24 and 48 hours. Four replicates, each containing 5 daphnids, were run
per test substance concentration. The pH of the stock solution containing test material (1000 mg/L
nomina) was 4.1 before addition of base. Enough sodium hydroxide was added to bring the find pH to
7.8. The pH of test solutions was monitored at the beginning and end of the study. Values ranged from
7.7t0 7.9. The authors believe that after pH adjustment isophthaic acid and isophthaic sodium sdt
were the test materials investigated.

RESULTS

Nominal concentrations: 80, 130, 220, 350, 600, and 1000 mg/L

Measured concentrations: The analytically determined actual concentrations of the test material at the
beginning of the sudy ranged from 91 — 105% (average of 97.8%) of the nomina concentration. After
48 hours of exposure, anadyzed concentrations of the test materiad were rlatively unchanged from
measurements at 0 hours. Vaues were found to be within the range of 77% to 92% (average of
84.5%) of the nomind values.

Exposure time Nominal concentration Average Measured
concentration

0 80 74.4

0 350 340

0 1000 1022

48 80 67

48 350 286

48 1000 876

- Unit: mg/L

ECw, ELso, LCo, LLo, a 48 hours: ECO0(48 hr) = 1000 mg/L, EC50 (48 hr) = could not be
determined, NOEC > = 1000 mg/L based on nominal concentrations. ECO (48 hr) = >876 mg/L
based on the 48 hour average measured concentration of the highest concentration level tested.
Stetidtica results:

Remarks:

CONCLUSIONS

The acute toxicity of 1PA to Daphnia magna islow.

DATA QUALITY
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- Rdiability: Klimisch Code= 1

REFERENCES
- Battdle Europe. 1993. A Study of the Acute Immohilisation to DAPHNIA of Isophthaic Acid.
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TOXICITY TO BACTERIA

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks. 99.9% pure

METHOD

- Method/guiddine OECD 209

- Test Type activated Sudge, Respiration Inhibition Test

- GLP Yes

- Year (study performed): 1991

- Innoculum: Activated dudge from a sewage plant

- Remarks: Test substance and positive control were tested at different concentration in the the test
solution containing 16 ml of sewage feed, 200 ml of inoculum and deionized water to give afind
volume of 500 ml. IPA wastested at 0O, 1, 10, 100, 500, 1000, 2000, and 4000 mg/l . Test solutions
were aerated with compressed air for 3 hours. After 3 hours test solutions were poured into an oxygen
bottle and oxygen consumption was measured for 10 minutes.

RESULTS.

- ECs 1583 myg/l
EC: 353.3 mg/l
ECx: 617.1 mg/l
EC: 1077.9 mgl/l
ECes: 2405.4 mgll

- Remarks. Respiration rates were not inhibited at concentrations in the range of water solubility of the
test materid (130 mg/l). Bacteria were inhibited beginning a 158.3 mg/l (ECs). Thisinhibition may be
due to pH shift in the solution. Positive control substance (3,5-dichlorphenal) exhibited an EC50 of 11.0
mg/l.

CONCLUSIONS
- TheEC50 for for IPA was 617.1 with a 95% confidence interval: 525.2 — 725 mg/I.

DATA QUALITY
- (1) Reliablewithout restrictions

REMARKS
REFERENCES
- Battelle Europe. 1991. Study on the “Toxicity of Isophthalic Acid towards Bacteria According to
OECD-Test Guideline 209 (Activated Sudge, Respiration Inhibition Test. Study No: BE-EA-128-91-
01-BHT -02.

OTHER
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HEALTH ELEMENTS

ACUTETOXICITY

TEST SUBSTANCE

Isophthdic Acid (IPA)
Remarks: 99.9 % pure

METHOD

Method/guideline: Acute ord toxicty

Type (test type): Acute oral toxicity study

GLP: Yes

Y ear (study performed); 1990

Species/Strain:  Sprague-Dawley Rats

Sex: mdeffemde

No. of animals per sex per dose: 5 mdes and 5 femdes/group
Vehicle water (reverse osmosis-purified)

Route of adminidration: ord (gavage)

Concentrations. A 33% (W/V) agueous suspension of the test article was administered by ord gavage
at adosing volume of 15 ml/kg of body weight.

Remarks: Limited gross necropsy was performed on al animals.

RESULTS

LD50 Vaue: > 5000 mg/kg of body weight

Number of deaths at each doselevel: O

Remarks: No deaths occurred during the study. Signs observed within 24 hours following test article
adminigtration included irritability, salivation, redness around the nose, discoloration around the mouth,
diarrhea, wet and/or discolored inguind fur and discolored paws. All clinical signs observed were
minor in nature and mostof the rats appeared norma 48 hours following test article administration.

Obsarvations Incidence
Femades

)

Irritability

Sdivation

Diarrhea

Redness around the nose

Discoloration around the mouth

Wet inguind fur

Discolored inguind fur

NfOTINwOT|(OT|k|O|Q
O|Rr (OO |W|U1|O|F

Discolored paws

CONCLUSIONS

The acute ord toxicity of IPA isrdatively low.

DATA QUALITY

Reiability: Klimisch Code= 1

REMARK

Multiple acute toxicity studies were available for isophthaic acid al of which indicate the IPA has a
relatively low acute toxicity. This study was chosen as the key study because it is the most current oral
GLP gtudy available. The ora route was chosen over the routes because it alows for the highest
potentid interna dose.
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REFERENCES

- 11T Research Indtitute. 1990. Acute Ord Toxicity Study of Isophthaic Acid in Rats. Study No.

1553.

OTHER
- Ord LD50 (abino rat) = 12,200 mg/kg (Indugtrial BIO-TEST Laboratories, Inc., 1958).
- Ora LD50 (rat) = 13,000 mg/kg (Industrial BIO-TEST Laboratories, Inc., 1975).
- Ord LD 50 (rat = 10,900 mg/kg (Industrid BIO-TEST Laboratories, Inc., 1975).
- Ora LD50 (rat) = 10,400 mg/kg Marhold 1986

- 4-Hour Acute inhdation LC50 > 11,400 mg/m3 (Industria BIO-TEST Laboratories, Inc., 1958).

- Acute Dermal LD50 > 2000 mg/kg I TRI 1990
- Acute Dermd LD50 >23,000 mg/kg (Industrial BIO-TEST Laboratories, Inc., 1958).

UNEP PUBLICATIONS
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HEALTH ELEMENTS

ACUTETOXICITY

TEST SUBSTANCE
Isophthaic Acid (IPA)
Remarks: 99.9 % pure

METHOD
Method/guiddine: Primary Eye Irritation
Type (test type): Eyeirritation

GLP: PreGLP
Year (study performed): 1985

Species/Strain: New Zedand Albino rabbit

Sex: mdeffemde

No. of animas pa sex per dose: 3 maes and 3 femaes
Vehide none

Concentrations: 0.1 grams of undiluted 1PA

Remarks: IPA was administered undiluted a a dose of 0.1 grams into one eye of each of six rabbits,

with the other eye serving as the untreated control. T he treated eye was scored for irritation at 1, 2, 3,

RESULTS

Conjunctiva scores (A=erythema, B=chemosis, C=discharge)

Sex | Day 1 Day 2 Day 3 Day 4 Day 7 Day 14
A[B|C|A|B|C|A|B|C|A|B|C|A[B|C|A B|C
M |J1|2f1]1]1|0f[0]|0]J0f0Of0O]O 00|00 0]O0
M |1|/1|[{0|0O|O|OfO|O]|JOfOfO]|O]JO)JOfO0O]0O OO
M |1f1f(0f0O0]J1)|0]|0O]0O]JO]|JO|OfJOfO|O|OfO O]O
F 1]1]0j]0/0|0]0O]2|0O|0O)]0O]|]O|O[O0O]0O]OfJO O]O0
F 2|2|0f1[0]J0Of1]1]|0|/0OfO]JO]O)0O|O]O O]fO
F 2|1|(0f1f1]j0|/O0O]1]0f0Of21]O0O]O)0O|O]JO OfO

4,7, and 14 days following test article administration. Irritation was scored using the Draize method. A
reaction was conddered pogtive if a any observation period, the test article produced ulceration or
opacity of the cornea (cornea score > than 0), inflammation or dight circumcornea injection of blood
vessels of theiris (iris score > 0), any obvious conjunctiva swelling with partid eversion of the lids
(chemosis score 2 or greeter), or conjunctival erythema of diffuse crimson red (erythema score 2 or
gregter) with individua vessds not easily discernable

Slight ocular irritation was seen in dl rabbits during the study, but only three rabbits exhibited positive
reections. All scores for cornea and iris were zero.

The maximum eye irritation score of 5.3/110 was obtained 1 day after administration of test article. Complete
recover was evident by the final scoring.

CONCLUSIONS

DATA QUALITY

REMARK

IPA isdightly irritating to eyes.

Reiability: Klimisch Code= 1
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- Multiple eyeirritation studies were available for isophthalic acid. This study was choosen as the key
study because it is the most current, detailed study available.
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REFERENCES
- IIT Research Ingtitute. 1985. Primary Eye Irritation Study of IPA in Rabbits. Study No. 869

OTHER
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ACUTETOXICITY

TEST SUBSTANCE
- Isophthalic Acid (IPA)
- Remarks. 99.9 % pure

METHOD

- Method/guiddiine: Abbreviated Derma Irritancy/Corrosivity Study

- Type(testtype): inirritetion

- GLP:

- Year (udy performed): 1990

- SpeciedStrain: New Zedand White rabbit

- Sex: mdefemde

- No. of animds per sex per dose 2 males and 1 femdes

- Vehide none

- Concentrations. 0.5 grams of undiluted 1PA

- Remarks:. IPA was administered undiluted at a dose of 0.5 grams to the shaved backs of three rabbits.
The gpplication Site was covered with an adhesive dressing. After 4 hours the dressings were removed,
the gpplication site was rinsed with 0.9% saline and dried. The skin of the anima was scored for
irritation at 30-60 minutes, 24, 48, and 72 hours following removal of the wrappings. Skin reactions
were graded according to the Draize method.

RESULTS
- There was no evidence of edema, erythema and or eschar formation in any of the test animals at any of
the time points. The irritation score was 0.0/8.0 at dl time points, the primary derma irritation score
was 0.0.

CONCLUSIONS
- IPA isnot askin irritant.

DATA QUALITY
- Rdiability: Klimisch Code= 1

REMARK
- Multiply irritation studies were available for IPA dl of which showed similar findings. This sudy was
chosen as the key study because it was the most recent and follows current protocols.

REFERENCES
- 11T Research Indtitute. 1990. Abbreviated Acute Dermal Irritancy/Corrosivity Study of Isophthalic
acid in Rabhits. Study No. 1552

OTHER
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REPEATED DOSE TOXICITY

TEST SUBSTANCE

Isophthalic Acid (IPA)
Remark: Purity not stated in the report though purity was generdly greater than 98.5% at the time of
the study.

METHOD

Method/guiddline followed: Subacute feeding study

Test type. Ora repeated-dose toxicity study

GLP (Y/N): PreGLP

Year (study performed): 1972

Species. Rat

Strain: Widtar-derived stock

Route of adminigtration: ora (diet)

Duretion of test: 13 weeks

Doses/concentration levels: 0, 0.5, 1.6, and 5.0%

Sex: mde & femde

Exposure period: 13 weeks

Frequency of trestment: daily

Control goup and treatment: feed

Post exposure observation period: 0

Statistical methods. descriptive

Remarks field for Test Conditions. Assumes a default food intake of 0.05 kg/kg body weight-day for

rats, the feed concentrations correspond to doses of 0, 250, 800, and 2500 mg IPA/kg body weight-

day, respectively. Following the first week of the study the weight gains of the rats were examined. It

was concluded that the 5% dose level would not permit growth. Therefore the high dose was reduced

to 3% or approximately 1500 mg/kg.

Test Subjects

- Agea dudy initiation: 28 days

- No. of animals per sex per dose: 450 rats total, 25 maes and 25 femaes in both control groups, the
remainder equaly distributed across test groups.

Study Design

- Vehide fead

- Clinica observations performed and frequency: daily

- Organs examined at necropsy: Liver, spleen, ssomach, smdl intestine, large intestine, pancress,
kidneys, ureters, urinary bladder, adrendss, gonads, thyroids, pituitary, thymus, sdivary gland,
lymph rodes, heart, lungs, bone marrow, skin, skeletal muscle, and brain.

RESULTS

NOAEL (NOEL): 250 mg/kg-day
LOAEL (LOEL): 800 mg/kg-day
Toxic response/effects by dose level:

Incidence
Approximate Dose Renal Pathology Crydalluria*
(mg/kg-day) Male Male
Female Female
0 1/25 4/25 | 0/5 0/5
250 1/25 525 | 0/5 0/5
800 5/25 4/25 | 15 2/5
2500/1500 4/25 7125 | 3/5 35

* Only five animals per test group were evauated for crystalluria
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Leves of 1.6% (approximately 800 mg/kg-day) in the feed produced small increases in the incidence of
crystdluria (1/5 mdes, 2/5 femades) and renal pathology (mild hydronephrosis and pelvic cacification)
5/25 maes 4/25 females.

CONCLUSIONS
- No adverse responses associated with the ingestion of IPA on total or differentia leukocyte counts, total
erythrocyte counts, hemoglobin, or hematocrit levels were noted. In addition, no adverse effects were
noted on blood urea nitrogen, fasting blood glucose, serum glutamic pyrumic transaminase, or serum
akadine phophatase levels. Examination of organs at necropsy reveaed no effect of treatment. This
study identifies a NOAEL of 250 mg/kg-day and a LOAEL of 800 mg/kg-day based on asmall
increase in the incidence of kidney effects and crystaluria

DATA QUALITY
- Rdiability: (1) valid without restriction

REMARK
- Only one other repeat dose study was available for isophthaic acid, which was a 4week inhdetion
study (IITRI 1988). Both this study and the inhdation study were considered valid though this study
was considered key for the repeat dose endpoint because it was of longer duration (13 weeks versus 4
weeks). The 4-week inhaation robust summary is included under the toxicokinetics heading.

REFERENCES
- Vogin, EEE. 1972 . Subacute Feeding Studies (13-week) in Rats with Dimethylterephthalate (DMT),
Isophthalic Acid (LA), and Terephthalic Acid (TA). Food and Drug Research Laboratories.
Incorporated, Laboratory No.0411
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GENETIC TOXICITY ELEMENTS

GENETIC TOXICITY IN VITRO (Mammalian Cell Gene Mutations)

TEST SUBSTANCE

Isophthalic Acid (IPA) Remarks: 99.9 % pure

METHOD

Method/guidelinee CHO/HGPRT Mutation Assay with Confirmation (Machanoff, et a., 1981; O Nelll
et a., 1977) (OECD 476)

Type (test type): In vitro mammalian mutation assay

GLP: Yes

Year (study performed): 1991

Cdls. Chinese Hamgter Ovary

Concentration levels. Initid assay - 125 (only in non-activated study), 250, 500, 1500, 2000, 3000 ug/l.
Confirmatory assay — 500, 1000, 2000, 3000, 3200, 3500, 4000 ug/ml in the absence and presence of
activation

Exposure period: 5 hours

Statistical methods. descriptive

Remarks. Doses were selected based on a preliminary cytotoxicity test. Cells were exposed to
concentrations of test article ranging from 0.5 to 5000 ug/ml in the presence and absence of activation
system. Significant cytotoxicity was noted at the 5000 ug/ml concentration as indicated by the cloning
efficiency (0% and 13% in the absence and presence of activation)

Control groups. ethyl methanesulfonate, benzo(a)pyrene, DMSO

Criteriafor evauating results: Positive in the event of a dose dependant increase in mutant frequencies
with at least two consecutive doses showing mutant frequencies which are elevated above 40 mutants
per 10° donable cdls

Criteriafor determination of avaid test: Cloning efficiency of the solvent an untrested controls must be
greater than 50%. The spontaneous mutant frequency in the solvent an untreated controls must fdll
within the range of 0-25 mutants per 10° clonable cdlls. The positive control must induce a mutant
frequency at least three times that of the solvent control.

RESULTS
- Cytotoxicity:
Cytotoxicity as measured by cloning efficiency relative to solvent control
Concentration Initial Concentration Confirmatory Assay
(ug/ml) Assay (ug/ml)
- + - +
125 95 - 500 108 108
250 105 | 123 | 1000 117 112
500 102 | 102 | 2000 105 99
1000 - 106 | 3000 101 98
1500 107 | 98 3200 9% 95
2000 111 | 90 3500 110 11
3000 87 69 4000 87 89

- = without activation

+ = with activation

- With metabolic activation: negetive

- Without metabolic activation: negative
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- Chromosoma Aberrations
Mutant Frequency ( mutants/10° donable cells)

Concentration Initial Concentration Confirmatory Assay
(ug/ml) Assay (ug/ml)

- + - +
Untr eated 2 34 | Untreated <0.5 <0.6
Solvent <0.5 | 119 | Solvent 5.8 1.6
125 15 |- 500 0.5 15
250 6.2 |70 | 1000 7.6 2.0
500 3.8 | 116 | 2000 8.2 4.1
1000 -- 7.6 | 3000 4.3 2.1
1500 43 |05 | 3200 10.3 2.6
2000 208 | 2.8 | 3500 <0.5 15
3000 57 | 7.7 | 4000 <1 16.1
Ethyl 256 | - Ethyl 189 --
methansulfonate methansulfonate
Benzo(a)pyrene -- 3 Benzo(a)pyrene -- 165

- = without activation
+ = with activation
- With metabolic activation: negative
- Without metabolic activetion: negative

CONCLUSIONS
- Under the conditions of this assay, IPA was found to be negative in the CHO/HGPRT mutation assay.

DATA QUALITY
- Rdiability: Klimisch Code= 1

REFERENCES
- Microbiologica Associates, Inc. 1991. CHO/HGPRT Mutation Assay with Confirmation.
Laboratory Study Number T9410.332001.

OTHER
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GENETIC TOXICITY IN VITRO (mammalian cell chromosomal aberrations)

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks: 99.9 % pure

METHOD
- Method/guiddine: Chromosomal abberation (Preston, et al., 1981; Perry and Wolff, 1974) (OECD
473)
- Type (test type): chromosomal aberration
- GLP. Yes

- Yea (sudy performed): 1990

- Cdls Chinese Hamster Ovary

- With and without metabolic activation.

- Concentration levels 625, 1250, 2500, 5000 ug/ml.

- Exposure period: 12 hours (nontactivated study); 10 hours (activated study)

- Sttigtical methods: Analysis of the percent aberrant cells was performed using the Fisher's exact test.
The Fisher's exact test was used to compare pairwise the percent aberrant cells of each treatment
group with that of the solvent contral. In the event of a positive Fisher'stest at any test article dose
level, the Cochrart Armitage test was used to measure dose-responsiveness.

- Remarks. Dose levelsfor the chromosome aberration assay were selected following a preliminary
toxicity test based on the reduction in mitotic index after treatment relative to solvent control.

- Contral groups. triethylenemelamine, cylcophosphamide, DMSO

- Criteriafor evduating results. The test article was consdered to induce a positive response when the
percentages of cells with aberrations are increased in a dose responsive manner with one or more
concentrations being statisticdly eevated relative to the solvent control group (p<0.05). A significant
increase at the high dose only with no dose response was considered suspect. A significant increase a
one dose leve other than the high dose with no dose response was considered eqguivocd.

RESULTS
Treatment S-9 Activation  Mitotic Index % Cellswith Aberrations
Untreated - 4.7 2
DMSO - 49 0
625 - 3.8 0
1250 - 3.2 0
2500 - 2.7 2
5000 - 4.2 1
Triethylenemelamine - 24 18
Untreated + 8.6 0
DMSO + 8.9 2
625 + 8.7 1
1250 + 95 0
2500 + 8.9 0
5000 + 9.6 2
Cylcophosphamide + 2.4 14
- Cytotoxicity:

- With metabolic activation: negative
- Without metabalic activation: negative
- Chromosomal Aberrations
- With metabolic activation: negative
- Without metabolic activation: negaive
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CONCLUSIONS
- Under the conditions of this assay, IPA was found to be negative in the CHO cytogenics assay.

DATA QUALITY
- Rdiahility: Klimisch Code= 1
REFERENCES
- Microbiologica Associates, Inc. 1990. Chromosome Aberrations in Chinese Hamster Ovary (CHO)
cells. Laboratory Study Number T9410.337.

OTHER
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GENETIC TOXICITY IN VITRO ( bacterial gene mutations)

TEST SUBSTANCE
- Isophthalic Acid (IPA)
- Remarks: 99.9 % pure

METHOD

- Method/guiddine: SdmondlaMammalian-Microsome Plate Incorporation Assay with Confirmation
(Ames Assay) (Ameset d., 1975; Maron and Ames, 1983) (OECD 471)

- Type mutagenicity assay

- Sydem of testing: Bacterid

- GLP: Yes

- Year (Sudy performed): 1990

- Cdlline Sdmondlatyphimurium TA98, TA1537, TA1538, TA100; Escherichia coli WP2uvrA

- Metabolic activetion: Liver S-9

- Species Ra

- Concentrations tested: 0, 667, 1000, 3333, 6667, 10000 ug/plate

- Statigicd Methods: descriptive

- Number of replicates. 3

- Pogtive and negative control groups and treatment:  2-aminofluorene, sodium azide, 2 nitrofluorene,
DMSO

- Criteriafor evauating results (e.g. cell evauated per dose group): For IPA to be evauated positive, it
must cause a reproducible doserelated increase in the mean revertants per plate of at least one tester
strain with a minimum of two increasing concentrations of test article. For strains TA1535, TA1537,
TA1538 data sets were conddered positive if an increase in the mean revertants at the pesk of the dose
responseis equd to or greater than three times the mean vehicle control vaue. Data sets for strains
TA98 and TA100 were judged positive if the increase in mean revertants at the pesk of the dose
response is equal to or greater than two times the mean vehicle control value.

RESULTS
- Genotaxic effects
- With metabolic activation: postive (TA98 and TA1538)
- Without metabalic activation: positive (TA1538)

Average Revertants
Dose TA98 TA100 TA1535 TA1537 TA1538
ug/plate
0 + 20/ 28 120/ 177 9/14 10/7 6/9
- 26/ 23 151/131 15/8 8/7 11/7
667 + 26/39 125/ 173 9/10 9/7 10/13
- 37/19 150/ 136 11/10 11/9 10/8
1000 + 24/ 31 132/171 11/11 11/9 14/10
32/21 147/ 146 10/13 10/9 12/6
3333 + 30/51 131/192 9/14 17/17 23/20
- 4125 150/ 142 9/9 11/16 28/17
6667 + 53/ 62 139/ 226 12/12 23/28 37/39
- 547124 159/163 11/11 15/26 60/41
10000 + 57/93 147 | 246 8/8 26/40 52175
- 79/28 167/ 159 11/10 20/31 65/44
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CONCLUSIONS
- IPA did cause reproducible positive responses with tester strains TA98 and TA 1538 in the presence of
microsomal enzymes and with tester strain TA1538 in the asence of microsoma enzymes.

DATA QUALITY
- Rdidhility — Klimish Code= 1.

REFERENCES
- Microbiologica Associates, Inc. 1990. Samondla/MammalianMicrosome Plate | ncorporation
Mutagenicity Assay (Ames Test) with a Confirmatory Assay. Study Number: T9410.501014.

OTHER
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GENETIC TOXICITY IN VITRO (Bacterial gene mutations)

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks. >99.5 % pure

METHOD

- Method/guiddine: Sadmondla/Mammaian-Microsome Mutagenicity Test, OECD No. 471 (Ames
Test) (Ameset d., 1973; Ames et d., 1975)

- Type mutagenicity assay

- System of tedting: Bacterid

- GLP: Yes

- Yea (udy performed): 1991

- Cdlline Sdmonellatyphimurium TA98, TA1535, TA1537, TA1538, TA100

- Metabolic activation: Liver S-9

- Species Rat

- Concentrations tested: 0, 4, 20, 100, 500, 2500, 10,000 ug/plate

- Satisticd Methods: descriptive

- Number of replicates. 3

- Positive and negative contral groups and trestment: 2-aminofluorene, sodium azide, 2 nitrofluorene, 3
aminoacridine, benzo(a)pyrene

- Criteriafor evauating results. A dose dependent 2fold increase in revertant colonies was considered
postive.

RESULTS
- Genotoxic effects
- With metabalic activation: pogtive - TA1537, TA1538, TA98
- Without metabolic activation: positive— TA1537, TA1538, TA98

Average Revertants
Dose TA1537 TA100 TA1535 TA1538 TA98
ug/plate
0 + 7 92 5 15 2
- 8 122 6 u 2
4 + 7 106 7 13 2
- 11 137 12 8 24
20 + 7 107 6 14 23
- 7 124 7 14 24
100 + 9 99 6 14 2
- 7 127 8 13 23
500 + 13 120 7 23 19
- 10 118 6 15 5
2500 + 22 137 7 52 70
- 20 124 6 5 27
10000 + 48 218 8 151 151
- 57 1838 10 133 Il

CONCLUSIONS
- |IPA gave a dose-dependant increase in the number of revertant colonies with the bacterid strains
TA1537, TA1538, and TA98 in the absence and presence of activation.
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DATA QUALITY
- Rdiahility — Klimish Code= 1.

REFERENCES
- Muller, W. 1991. Isophthalsaure. Study of the Mutagenic Potential in Strains of Salmonella
Typhimurium (Ames Test); Study No. 91.0006.

OTHER
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GENETIC TOXICITY IN VITRO (Bacterial gene mutations)

TEST SUBSTANCE
- lsophthalic Acid (IPA)
- Remarks. 99.9% pure

METHOD

- Method/guiddine: OECD No. 471: Genetic Toxicology: Samonella typhimurium Reverse Mutation
Assay

- Type reverse mutation assay

- System of tedting: Bacterid

- GLP: Yes

- Yea (udy performed): 1991

- Cdlline Sdmonellatyphimurium TA98, TA1535, TA1537, TA1538, TA100

- Metabolic activation: Liver S-9

- Species Rat

- Concentrations tested: 50, 150, 500, 1500, 5000 ug/plate

- Satisticd Methods: descriptive

- Number of replicates. 3

- Positive and negative control groups and treatment:  2-aminofluorene, sodium azide, 2 nitrofluorene,
dimethyle sulfoxide(DM SO), 9-aminoacridine, N-ethyl-N’ -nitro-N-nitroguanidine

- Criteriafor evaluating results (e.g. cell evauated per dose group): If trestment with atest material
produces an increase in revertant colony numbers of at least twice the concurrent solvent controls, with
some evidence of a positive dose-relaionship, in two separate experiments, with any bacteria strain
either in the presence or absence of S-9 mix, it is considered to show evidence of mutagenic activity in
thistest system.

RESULTS
- Genotoxic effects
- With metabolic activation: negative
- Without metabolic activation: negative

CONCLUSIONS
- No evidence of mutagenic activity was seen at any dose levd in either mutation test.

DATA QUALITY
- Rdidhility — Klimish Code= 1.

REFERENCES

- Huntingdon Research Centre. 1991. Amoco | sophthalic Acid 220: Bacterid Mutation Assay. AOM
2/91617.

OTHER
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GENETIC TOXICITY IN VITRO (Mammalian Cell Gene Mutations)

TEST SUBSTANCE
- P.IA. Purified |sophthdic Acid (IPA)\
- Remarks: 99.9 % pure

METHOD

- Method/guiddine: Mouse Lymphoma Mutation Assay, OECD Guideline No. 476

- Type(test type): mutation assay

- GLP Yes

- Year (study performed): 1994

- Cdls mouse lymphoma L5178Y cdls

- Concentration levels. 7.5, 25, 75, 250, 750, and 2500 ug/ml (toxicity test); 150, 300, 450, 600, 750,
900, and 950 ug/ml (mutation assays)

- Exposure period: cells wereincubated for 2 days following exposure

- Statistica methods:

- Remaks

- Contral groups. ethyl methanesul phonate and 3-methylcholanthrene (positive controls); DM SO (vehicle
control)

- Criteriafor evauating results. A negative response was recorded if responses form the test substance
were not higher than those of the vehicle control and the chemical had been tested to preset limits that
included either a reduction of relative tota growth to 20%, or precipitation of the test compound, or a
maximum acceptable dose of 5 mg/ml.

RESULTS
- Noindication of mutagenic activity was obtained in both assays (with and without S9 activation).

CONCLUSIONS
- Theresults of this study provide no conclusive evidence of mutagenic activity attributable to P.ILA.
Purified Isophthdic Acid in mouse lymphoma L5178Y cdlls.

DATA QUALITY
- Rdiahility: Klimisch Code= 1
REFERENCES
- Inversk Research Internationa Limited. 1994. P.I.A. Purified Isophthdic Acid Mouse Lymphoma
Mutation Assay. |IRI Project No. 755466.
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GENETIC TOXICITY INVIVO

TEST SUBSTANCE

In the absence of an in vivo genotoxicity study for IPA, it is bdlieved that terephthalic acid (TPA), an
isomer of IPA, may be used as a reasonable surrogate.

METHOD
- Type Mammalian Erythrocyte Micronucleus assay (OECD 474)
- Species: Mouse
- Strain: ICR
- S mae and femde
- Routeof admin.: single intraperitoned (ip) injection
- Exposure period: 24 and 48 hours
- Doses 200, 400, 800 mg/kg
- Yea 2001
- GLP : Yes

Remark: Terephthadic acid was supplied by the BP Amoco Chemicals Corporation. Purity was not
noted but typically exceeds 99%. Animals were about 6-8 weeks of age a study initiation. Animals
(5/sex/group) were dosed ip with vehicle (negative control), 200, 400 or 800 mg/kg TPA, or 50 mg/kg
cyclophosphamide (positive control) in corn ail in avolume of 20 ml/kg body weight and were
sacrificed a 24 hours. Additiona anima's (5/sex/group) were treated with vehicle or 800 mg/kg TPA
and sacrificed at 48 hours. An additiona group of 5 males and 5 females were dosed with 800 mg/kg
TPA as areplacement group in case of mortality. Bone marrow samples from animals sacrificed at 24
and 48 hours were scored under oil immersion (2000 polychromatic erythrocytes (PCE) per animal)
for the presence of micronuclei. The number of micronucleated normocytes per 2000 PCE was aso
assessed. The proportion of PCE to tota erythrocytes was also recorded on a per 1000 erythrocyte
bass. Statistica dgnificance for the incidence of micronucleated polychromatic erythrocytes was
determined using Kastenbaum-Bowman Tables. Criteriafor avdid test: The mean incidence of
micronucleated polychromatic erythrocytes must not exceed 5/1000 polychromatic erythrocytes
(0.5%) in the negetive control vehicle. The incidence rate in the positive control group must be
significantly increased relative to the negative control (p<0.05, Kastenbaum-Bowman Tables).

RESULTS

Negative. Mortdity was observed in 1/15 mae mice that had been treated with 800 mg/kg TPA. One
mouse from the replacement group was used in place of the animal that died. Clinical signsfollowing
treatment with either dose of TPA included lethargy and piloerection. Negative and positive control
animals appeared norma during the course of the sudy. The total number of micronuclel observed per
20000 PCE in animals treated with vehicle, 200, 400 or 800 mg/kg for 24 hourswas 4, 8, 5, and 4,
respectively. The incidence of micronucle in animals treated with 800 mg/kg also did not differ from
the vehicle control at 48 hours (2/20000 vs. 8/20000, respectively). There was no difference between
males and females. TPA was negative in the test. The test was valid, as the incidence of micronuclei in
the vehicle control was not greater than 5/1000 PCE and the number of micronucleated cellsin the
positive contrals (382/20000) was significantly different (p < 0.05) from the vehicle control.
Reductions (up to 9%) in the ratio of polychromatic erythrocytesto total erythrocytes were observed in
some of the trested groups relative to the vehicle control, suggesting that the test article did not inhibit
erythropoiesis. Greater reductionsin this ratio were observed in animals treated with
cyclophasphamide (25-29%).

DATA QUALITY

Rdiahility: (2) veid without restriction

REFERENCES
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- Biordiance. 2001. Mammalian erythrocyte micronucleus test. Study No. AA41MJ.123.BTL for BP
Amoco.
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CARCINOGENICITY

TEST SUBSTANCE
- Terephthdic Acid (TPA)

METHOD
- Method/guideline followed: Twoyear ord feeding study
- GLP (Y/N): Unknown
- Year study performed: 1983
- Species Rat
- Strain: Fischer 344
- Route of Adminigtration: Oral feed
- Duration of test: Lifetime (2 years)
- Doses/concentration levels. 0. 20, 142, 1000 mg/kg/day
- Sex: Mdeand Femde
- Exposure period: Lifetime
- Frequency of tretment; Daily
- Control group: Y es concurrent no treatment
- Post exposure period: None

RESULTS:

- Terephthaic acid induced bladder stones were seen in 13/126 femaes in the high dose group. At the
scheduled 6 and 12 month sacrifices, no bladder caculi were detected. At the 18 month sacrifice sand
like particle or bladder calculi were only seen in two of the high dose females. There were 18/118
females with what was described as transitiona cell adenomas by one pathology laboratory and
epithdia hyperplasa by another. Two of these were detected in high dose femaes after 18 months
(2/27), 15 were seen in seen in high dose femaes a the end of the study (15/79), and onewas seenin a
control femae a the end of the study. None were found in the males, nor at any other dose level. It
was believed that rats fed high concentrations of terephthalic acid in the diet devel op bladder calculi
which appear to cause chronic inflammation of the bladder epithelium, bladder hyperplasaand
subsequently bladder tumours. An gpparent threshold effect exists because animals exposed to lower
concentrations for their lifetime do not form bladder calculi or tumors. The high dose group in this
study (1000 mg/kg/day) corresponds to an gpproximate dietary concentration of 2.0% to 2.8% in adult
Fisher rats.

CONCLUSION:
- Chronic dietary exposure to TPA resulted in an increase incidence of calculi, bladder hyperplasia, and
bladder tumors at the highest dose tested (1000 mg/kg). The induction of bladder tumorsis believed to
be aresult of injury to the bladder epithdium from the calculi formation.

DATA QUALITY
- Reliahility: (1) Reliable without restrictions

REMARK
- Two carcinogenicity studies were available for TPA (the structural analog of IPA). This 1983 CIIT
study was considered key because the report contained considerably more detail than did the 1974 study
by Gross. However, it isimportant to note that both studies reported consistent resuilts.

REFERENCE:
- CIIT (1983) Chronic Dietary Administration of Terephthalic Acid. CIIT Docket 20124
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TOXICITY TO REPRODUCTION

TEST SUBSTANCE

In the absence of areproductive toxicity study for isophthalic acid (IPA), it is believed that a
reproductive toxicity study of terephthalic acid (TPA), an isomer of IPA, is a reasonable surrogate for
the effects of 1PA.

METHOD

Method/guideline followed: Reproductive toxicity study

Test type: One generation

GLP (Y/N): Y

Year (study performed): 1982

Species: Rat

Strain: Wistar and CD

Route of adminigtration: ora (feed)

Doses/concentration levels: 0, 0.03, 0.125, 0.5, 2.0, or 5% TPA in diet

Sex: mdeand femde

Control group and trestment: feed

Frequency of treatment: daily

Duration of test: T hroughout mating, gestation, lactation, and post weaning

Premating exposure period for maes. 90 days

Premating exposure period for femaes: 90 days

Stetigtica methods:  descriptive

Remarks. This study contrasted the toxicity of TPA in two different srains of rats. Experimental
conditions were identical for both. Rats 15-17 weeks of age (n=30) were grouped housed 3/cage for
the first 90 days of exposure. Body weight and feed intake were determined weekly during thistime
period. On Day 91, breeding pairs (n=10/sex) were housed together for 2 weeks prior to being
separated. On Day O (delivery) the number and viability of offspring were evaluated and grosdy
examined. Offspring were recounted, sexed, and weighed on Day 1. These measurements were
repested at weaning on Day 21. After weaning the litters were reduced to 2/sex/dose from each of 5
litters (20 pups/dose/strain) and maintained on test diets for 30 more days (Day 51) prior to sacrifice.
There were only 9 pairs of CD strain rats at the 5% diet level. Remaining animals were necropsied
within afew days post weaning. At termination offspring were grossy examined and necropsied.
Parental and F1 generation animals were observed 2x/day for clinical Sgns. Body weight gain and
standard reproductive indices were assessed and datistically compared using ANOVA and Dunnett’ s-
test using SAS datidtical programs. Parameters evaluated consisted of: fertility index, number of
offspring born per dam; number and proportion of each sex born; number (Day O, 1, and 21) and
proportion (Day 1 and 21) of each sex dive; average weight at Day 1 and 21 of dl offspring and of
each sex. The approximated mg/kg doses based on average feed consumption and body weight during
the 90 day premating period were: CD(M): 14, 59, 240, 930, 2499; CD(F): 17, 67, 282, 1107, 2783,
Wigtar(M): 14, 61, 249, 960, 2480; Wigar(F): 19, 78, 307, 1219, 3018.

RESULTS

Parenta Effects: Following 90 days of exposure to TPA, datisticaly significant decreasesin food
consumption were observed in CD females treated with 2% and 5%, and in both sexes of Wistars
treated with 5%. Body weights were statistically decreased after 13 weeks in both sexes of CD ratson
2% and 5% TPA diets, and in males exposed to 0.03%. This effect occurred in Wigtars (both sexes)
only at the 5% level. There were 5 deeths (3 CD females, 1 Wistar/sex) reported during weeks 4-13in
animals given 5% TPA in the diet. During the one-generation component of the study 3 CD (1 mae at
2.0%, 1/sex at 5.0%) and 4 Wistar female (2 at 5.0% and 2 at 0.03%) rats died. There was no effect
of treatment on fertility index and litter size.
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- Offspring Effects There were no effects of treatment on litter size, sex ratio, or total number of
offspring. While no control offspring were found dead on Day 0, 17 Wistar pups (1 at 0.03%, 2 at
0.125%, 1 at 0.5%, 12 at 2.0% (2 from one dam and 10 from ancther)) and 23 CD pups (1 at 0.5%, 7
at 2.0% (3 dams) and 15 at 5.0% (3 dams; with 11 from one of them)) were found dead. No datisticd
differences were noted in viability on Days 0, 1, or 21 in either strain. In CD rats, survivability on Day
21 was reduced in both sexes of offspring whose parents had been exposed to 5% TPA in the diet. In
Wistar rats, body weights of both sexes of offspring from dams given 5.0% were reduced at Day 1.
On Day 21, body weight was reduced in both strains of offspring from dams that ingested 5% TPA in
the diet. Increased postnatal desths on Day 1 and decreased survivahility to Day 21 were noted in the
2% and 5% groups. At these dose levels, severd large litters of pups were lost to dams suffering
obvious signs of toxicity. Severa of these dams did not alow the pups to nurse or attend to thelitters.
These pups were noted not to have milk in their somachs and presented clinically as being very weak.
These dams were consuming dietary levels of TPA known to cause reduced feed consumption,
diarrhea and gagtric trichobezoars (hairballs) and induce the formation of rena and bladder calculi.
Unscheduled deeths during the postweaning period (Day 21-51) were confined to the 5% TPA group
(18 Widtar and 16 CD) and were associated with a very high incidence of renal and bladder calculi.
Rend and bladder caculi were noted in al animas exposed to 5% that were necropsied at Day 21. Day
51 necropsy findings aso reported a very high incidence of rend and bladder caculi and the histologicd
sequelae of the presence of the caleuli.

Response —CD Rats

Percent in diet Viability of Average weight (g), | Renal and Bladder
Offspring - # male and female Calculi in offspring
alivel/litter —21days | combined — day 21

0 9.6 58.1 0

0.03 10.1 50.7 0

0.125 112 55.1 0

0.5 10.3 52.2 0

2.0 7.8 454 1m, If

5.0 5.8 25.2 5m, of

REMARK

- Other studies have demonstraed an increased incidence of rend and bladder calculi formation in
weanling animals when compared to adults consuming the same dietary level of TPA. This apparent
increase in sensitivity can be explained by the large amount of feed consumed in relaion to body weight
for young animals experiencing their growth spurt. Weanling animals are not more sensitive to TPA
when the results are expressed on amg/kg basis.

CONCLUSIONS
- The NOAEL for reproductive toxicity was >5% in the diet (approximately 2480-3018 mg/kg-day).
Wheress, the NOAEL for parental and F1 generation toxicity was 0.5% (gpproximately 240-307
mg/kg-day) TPA inthediet.

DATA QUALITY
- (D) reiable without redtriction

REMARK
- Thisstudy was chosen as the key study because it was the most extensive/detailed reproductive study
available (90-day repesat dose one generation repro study in two strains of rat).

REFERENCES
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- Gibson, JE., 1982. A Ninety Day Study of Terephthalic -Induced Uralithiasis and Reproductive
Performance in Wistar and CD Rats. Research Triangle Ingtitute Experimental Pathology Laboratories
Inc. Chemical Industry Ingtitute of Toxicology.

OTHER
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DEVELOPMENTAL TOXICITY/TERATOGENICITY

TEST SUBSTANCE

Isophthalic Acid (IPA)

Remarks: 99.9 % pure

METHOD

Method/guiddine: Segment |1 Inhalation Teratology Study

GLP: yes

Year (study performed): 1991

Species Rat

Strain:  Sprague-Dawley

Route of adminigtration: inhaation (particul ate aerosol)

Doses/concentration levels: 0, 1.0, 5.0, and 10.0 mg/m®

Sex: Femde

Number of pregnant females per dose: Control-16; 1.0-18; 5.0-18; 10.0-18.

Exposure period: Gestation days 615

Frequency of trestment: 6 hr/day, 7 days'week

Control group and trestment: Filtered Air

Duration of test: 10 consecutive exposures

Statistical methods. Descriptive

Remarks: All dams were subjected to a Cesarian section and gross necropsy. The uterine horns, fetuses
and ovaries were removed intact trimmed and weighed. Ovaries were removed and the corpora letea
were counted. Fetuses were individualy weighed after the total number and disposition of each implant
was recorded. Each fetus received a gross external morphological examination. One-haf of each litter
was randomly assigned to receive either a keletal or awet viscerd examination.

RESULTS

Clinica Observations: Sdivation, hair loss and the forelimbs and red materia around the nose/eyes/face
were evident in al groups, with the incidence of these observations being smilar in al groups.
Discolored paws was more prominent in the expasure groups, however, the etiology of thisis
unknown, One dam in the 1mg/m group exhibited signs of aborting on gestation days 11-19. This
observation was not considered treatment related since it was confined to only onerat in the low dose
group. All other clinicd signs were sporadic in nature and of similar incidence in the exposed and
control dams.

Maternal toxicity: No statigticaly significant differences in mean dam body or uterus weights, litter
weights, or dam body weight gains were evident between the | PA-exposed groups and the control
groups.

Deveopmenta toxicity: Gross externd, skeletal, and soft tissue examinations failed to show any
significant increase in the incidence of feta maformations or anomdies in the |PA-exposed litters
compared to the contrals.

Maternd Reproduction and litter viability Data

Parameter Study Group Isophthalic Acid mg/m®
Control 1 5 10

Average Litter size 11.6 11.2 134 | 10.7

Mde: femderatio 0.8:1 091 091 091

Mean resorptions 112 112 0.83 117

Remarks. The gravimetrically determined time-weighted average concentrations corrected for
respirability, were 0, 0.98, 4.23, and 9.07 mg/m3 for control, low medium and high dose, respectively.
UV spectrophotometric corrected TWA concentrations were 0, 0.99, 4.35, and 9.14 mg/m3,
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respectively. The mass median aerodynamic diameter was 4.52, 5.02, and 5.59 microns for the low,
medium and high dose, respectively. NOAEC = 10 mg/m®; LOAEC = none identified.

CONCLUSIONS
- Inhaation exposure of pregnant ratsto IPA during the mgjor organogenesis period did not result in any
significant toxic or teratogenic effects in the dam or fetus.

DATA QUALITY
- Rdiability: Klimisch Code= 1
REFERENCES
- ITT Research Ingtitute. 1991. A Segment |l Inhalation Teatology Study of Isophthahlic Acid (IPA)
in Rats. Study No. 1463.
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HEALTH ELEMENTS

REPEAT DOSE/TOXICOKINETICS

TEST SUBSTANCE

Isophthdic Acid (IPA)
Remarks: 99.9 % pure

METHOD

Method/guiddine: Subchronic Inhaation

Type (test type): Subchronic Inhaation

GLP: No

Year (study performed): 1988

Species/Strain:  Sprague-Dawley Rats

Sex: mdeffemde

No. of animals per sex per dose: 10 males and 10 femaes/group

Exposure period: 4 weeks

Frequency of Treatment: 6 hours/day 5 days per week

Route of adminigtration: Inhalation

Dose/Concentrations; 1.0, 5.0, and 10 mg/m®

Control group Treatment: Filtered air

Post exposure observation period: 3 weeks; 5 rats per sex designated for pre-exposure, single exposure,

and weekly serum analysis for IPA were included in the control and high exposure groups. These

animals were retained for 3 weeks after the last exposure to monitor diminishing serum levels of [PA.

Statistical methods. Means and standard deviations were caculated for adl quantitative parameters. Data

were log transformed and statistically andyzed using both multivariate and univariate two-factor fixed

effects analysis of variance (ANOVA). Body weights were evaluated using a multivariate repeated-

measures andysis of variance to determine the shape of the dose response rlationship over time.

Remarks: Serum samples were collected immediately pre exposure, immediately after the first

exposure, and weekly theresfter for the duration of the exposure (4 weekly samples). Samples were

collected one week after the last exposure and were found to have returned to zero so no additiona

samples were collected.

Study Design

- Clinica Observations performed and frequency: Daily

- Organs examined: Liver, spleen, duodenum, jgjunum, ileum, cecum, colon,, pancresas, kidneys,
urinary bladder, adrenals, gonads, epididymides, eyes, esophagus, thyroids, pituitary, thymus,
sdivary gland, lymph nodes (mandibular, respiratory, and mesenteric), mammary gland, nasal
turbinates, prostate and semina vesicles, sciatic nerve, spind chord, sternum, stomach, tongue,
trachea, uterus, ear, heart, lungs, femur and bone marrow (smear), skin, skeletal muscle, and brain.

RESULTS

NOAEL (NOEL): 10 mg/m?

Remarks: The anaytica time weighted average concentrations were 0, 0.96, 4.59, and 9.59 mg/m3.
The average particle size was 5.04, 5.59, and 5.74 microns for the low, medium, and high group
respectively. The proportion of respirable size particles (</= 10 microns) averaged 87.9% overal and
91.6%, 87.4%, 84.6% in the low medium and high exposure chambers, respectively. There were no
treatment related deaths in any exposure group. Redness around the nose/eyes was increased in the
exposed rats, but other minor adverse clinical signswere evenly distributed acrossall groups. No
satigicaly significant differences between control and test article treated groups were detected with
regard to body weight, clinical chemistry, hematology, absolute or relative organ weights or lung
volumes. There were no significant difference between control and treated groups with respect to

histopathology .
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Blood level of IPA were detected immediately following exposure in rats exposed to 10 mg/m® for 6
hours/day. Levels remained devated during the exposure period. Serum concertrations detected in
female rats (5.3-9.3 ug/ml) were consistently higher than the concentrations detected in maerats (1.4
3.4 ug/ml). One week following exposure, IPA was not detected in the blood. IPA was not detected in
the serum of any untreated rats.

IPA Serum Levels (ug/ml) for 10 mg/m3 exposure group

Numberof exposures 0 1 6 11 16 20 1-week post exposure

Mde 0 29 29 34 27 14 0
Femde 0 55 53 93 75 73 O

CONCLUSIONS

The NOAEL for this study was 10 mg/m? the highest dose tested. IPA blood levels were detected
immediately following the first exposure to 10 mg/m® and remained elevated during the exposure
period. The data suggest that a steady stateis achieved fairly rapidly (on the first day of exposure) and
clearance is complete within one week.

DATA QUALITY

Reliability: Klimisch Code= 1

REMARK.

REFERENCES

1T Research Ingtitute. 1988. Four-Week Inhalation Toxicity Study of Isophthalic acid in Rats. Study
No. 1301.

OTHER

Food and Drug Research Laboratories. 1972, Subacute Feeding Studies (13-week) in Rats with
Dimethylterephthalate (DMT), Isophthalic Acid (LA), and Terephthdic Acid (TA).
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TOXICODYNAMICS

TEST SUBSTANCE

Isophthalic Acid (IPA)/Terephthdic acid
Remark: Purity not stated in the report though purity was generdly grester than 98.5% at the time of
the study.

METHOD

Method/guiddline followed: Subacute feeding study

Test type. Ora repeated-dose toxicity study

GLP (Y/N): PreGLP

Year (study performed): 1972

Species. Rat

Strain: Widtar-derived stock

Route of adminigtration: ora (diet)

Duretion of test: 13 weeks

Doses/concentration levels: 0, 0.5, 1.6, and 5.0% IPA, TPA 5.0%

Sex: mde & femde

Exposure period: 13 weeks

Frequency of trestment: daily

Control group and trestment: feed

Post exposure observation period: 0

Statistical methods. descriptive

Remarks field for Test Conditions. Assumes a default food intake of 0.05 kg/kg body weight-day for
rats, the feed concentrations correspond to doses of 0, 250, 800, and 2500 mg IPA/kg body weight-
day, respectively. The corresponding dose for TPA was 2500 mg/kg body weight. Following the first
week of the study the weight gains of the rats were examined. It was concluded that the 5% dose leve
would not permit growth. Therefore the high dose was reduced to 3% or approximately 1500 mg/kg.
Blood and urine samples were collected from ratsin each group at 7, 30, 60, and 90 days after initiation
of the test feeding.

Anaytica Method: Samples were diluted in water and pH adjusted to 9.5 with NaOH. Samples were
dehydrated. Samples were then trans-esterified with trimethylphosphate in pyridine, and esters were
extracted with chloroform. Samples were analyzed by gas chromotoraphy and results compared to a
standard curve

Test Subjects

- Aged dudy initition: 28 days

- No. of animals per sex per dose: 5 rats per sex per group for days 7 and 90 and 3 rats per sex per

group for days 30 and 60..
- Vehide fead
RESULTS
IPA and TPA blood levels (micrograms/ml)
Leve 7-Day 30-Day 60-Day 90-Day
M F M F M F M F
IPA 0.5% |- - 8.75 7.51 26 27.1 34 ND
IPA 1.6% 29 37.1 16.3 25.3 9.6 24.6 17.5 21.3
IPA 5%/3% | 97 114 R 30 17.9 31.2 26.3 40.8
TPA 75 54 137 14.2 3.1 trace 15.3 7.5
5%/3%

(Limit of detection (5.0 micrograms/ml)
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24 Hour Urine excretion of 1PA and TPA (mg/24 hours)

Leve 7-Days 30-Days | 60-Days | 90-Days

M |F M F M F M F
IPA 0.5% 40 |65 33 [18|62 |73 |64 |69
IPA 1.6% 114 ({110 178 | 87| 162 | 153 | 103 | 95
IPA5%/3% | 200|347 162 | 50 | 177 | 243 | 159 | 198
TPA 100|154 57 (61|73 | 188|209 | 270
5%/3%

(Limit of detection 2 micrograms/ml)

CONCLUSIONS

- Bloodlevelsof IPA and TPA (determined as total mg phthaate/ml) increased in a dose dependant
manner on days 7, 30, 60, and 90. IPA and TPA levels were generaly highest during the first week of
exposure and decined during the course of the study, suggesting either a change in feed consumption
rates or some sort of adaptation resulting in increased clearance. 24-hour urinary excretion data
collected on day 7, 30, 60, and 90 indicate that urinary excretion, presumably as unchanged chemicdl is

the primary pathway by which IPA and TPA are diminated from the body.

DATA QUALITY

- Rdiability: (2) valid without redtriction

REMARK

REFERENCES

- Vogin, E.E., 1972 Subacute Feeding Studies (13-week) in Rats with Dimethylterephthalate (DMT),
Isophthalic Acid (LA), and Terephthalic Acid (TA). , Food and Drug Research Laboratories,
Incorporated, Laboratory No. 0411.
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