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OECD SIDS TEREPHTALIC ACID (TPA)

SIDSINITIAL ASSESSMENT PROFILE

CAS No. 100-21-0
Chemical Name Terephthdic acid
COOH

Structural Formula

COOH

RECOMMENDATIONS

The chemica is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR

Human Health

Results from repeated dose and acute toxicity <tudies via the ord, derma and inhadation routes indicate that
terephthdic acid is of low order of toxicity, and it is non-irritating to the skin and eyes. A 15 week ora repeat dose
study in rats reported a LOAEL of 3837 mgkg b.w./day for mde raes and 4523 mglkg/day for femde rats. The
NOAEL is 1220 mgkg b.w./da% for mde ras and 1456 mgkg bw.J/day for femde ras. Repested exposure
inhdaion dudies up to 10 mg/m~ (6 hourdday, 5 daysweek) using rats or guinea pigs showed no adverse effects,
except for mild respiratory irritation in one study with rats.

The primary adverse dfect of high doses of terephthdic acid to rats is dmost completdly restricted to the urinary
tract. These effects include formation of bladder caculi, and inflammatory changes and hyperplasa of the bladder
epithdium. These urinary changes did not occur when exposure was by inhdaion. Rats fed terephthdic acid
(grester than 2%) 1000 mg/kg bw./day for two years developed bladder caculi, bladder hyperplasa, and bladder
tumors.

It is believed that the calculi injure the bladder epitheium and induce cell proliferation, which is probably a critica
factor in the induction of bladder tumors by terephthaic acid. Bladder calculi cannot occur unless the solubility of
the stone components is exceeded (i.e, unless the product of the concentrations of Ca™ and terephthaate in urine
exceeds the solubility product of the cadcium-terephthadate complex). Based on urinary solubility of Ca
terephthdate, norma  human urine would become saturated with Caterephthdate a a terephthdic acid
concentration of goproximately 8 to 16 mM. Assuming that the average volume of urine excreted by humans is 1.5
liters/day, the amount of terephthdic acid that would have to be absorbed to produce the minimum saturating
concentration of terephthdic acid is 2400 mg/day. It is unlikely that humans would ingest enough TPA to induce
bladder calculi, and thisthereforeis of little concern to human hedlth.

Terephthdic acid is not a reproductive toxicant; however, in a onegeneraion reproduction feeding study, postnata
devdopmenta  effects were observed in ras (LOAEL and NOAEL gpproximaey equivaent to 1120 mg/kg
bw./day and 280 mg/kg b.w./day respectively). The adverse effects observed in the offspring appear to be the result
of maternd toxicity and the formation of rend and bladder cdculi in the weanling animds No developmentd
effects were seen in rats when the exposure was by inhdation (NOAEC 10 mg/m®, the highest dose tested).
Terephthdic acid is not genotoxic. Terephthdic acid did not induce an increese in micronuclested polychromatic
erythrocytes (micronuclel) in mae or femae micein vivo.
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OECD SIDS TEREPHTALIC ACID (TPA)

Environment

Terephthalic acid (TPA) is nontoxic to aguatic organisms a concentrations lower than its water solubility (15 mg/l
at 10°C). Tests were performed with a nore soluble sodium sat. The values for fish acute toxicity ranged from a 96-
hour LCy of grester than 500 mg/l to a 96-hour LCsy ranging from 798 to 1640 mg/l. The ECg for Daphnia was
gregter than 982 mg/l and the 96-hour NOEC for Scenedesmus subspicicatus was greater than 1000 mg/l. Using the
lowest reported LCq vaue of the three base sat tests, a PNEC vdue of 8 mg/l is cdculated. TPA is not expected to
bioaccumulate. It is subject to hydroxy radicad oxidation in the amosphere, and biodegrades in soil and surface
water under aerobic conditions. Detection of terephthdic acid in ar and water samples has been in the low ppt

range.
Expoaure

Terephthdic acid is an industrid chemicd intermediate, and occupationad exposures are low. In 1993, the
worldwide production was estimated to be 17 to 21 million tonnes. Manufacture of polyester fibers and films
accounts for a majority of TPA use. End products of polyester fiber may include yarns for carpet, appard, fill fibers
for consumer products, and industrid filaments. PET containers, the next mgor use, are used for a wide variety of
food and beverage packaging and in other food contact uses.

NATURE OF FURTHER WORK RECOMMENDED

No further work isrecommended.
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OECD SIDS

TEREPHTALIC ACID (TPA)

SIDS FULL SUMMARY

STUDY (CASNO.: 100210) | SPECIES | PROTOCOL | RESULTS
PHYSICAL CHEMISTRY
21 Médlting point >300 C
402 C
425 C
23 Density 112 glem®
150 glom®
151 glom®
24 Vgpor pressrre 3x10 "hPaat 20°C
3x10"°hPaa 20°C
Calculated (MPBPWIN) 119 x 10°mmHg a 5°C
1.33hPaa 78°C
13hPaa 304°C
25 Partition Measured Log Kow =1.16t0 2.00
Coefficient.
26 Water solubility Measured 15mg/l a 10° C
19mg/l a 25°C
2.7 pH
28 PKa 3.52 (pKal)
4.46 (pKa2)
STUDY (CASNO.: 100-21-0) | SPECIES | PROTOCOL | RESULTS
ENVIRONMENTAL FATE AND PATHWAY
311 Photodegradation Edtimate Half-life 8.6 days
AOPWIN
32 Monitoring data Detected in air a 11.1 ng/m”
Detected in water at 3.4 gl (max.)
Detected in sewage plant drainage
at 5.3t0 13nyl
33 Environ. fate & distribution estimate Koc = 1.855
35 Biodegradation
Modified 85.2% (10 mg/l) after 16 days
Sturm 82.6% (20 mg/l) after 16 days
Modified 72% efter 28 days
Sturm 91% after 28 days
(performed >60% after 10 days
with adapted
dudge)
Sturm 72% and 91%
Closed Bottle 112% after 30 days
100% after 2 days
Modified 98% after 6 days
Zahn-Wdlens 93% after 4 days
(performed
with adapted
dudge)
Zahn-Wdlens 93% after 4 days
M odified 82% after 19 days
OECD
screening
JapaneseMITI | 30-100% after 14 days
Aerobic 93% after 1 day
Sawage Trested
Coupled
36 COD 96% after 0.6 days
95% after 2 days
37 Biocaccumulation estimate log BCF=3.2
|
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OECD SIDS TEREPHTALIC ACID (TPA)
STUDY (CASNO.: 100-21-0) | PECIES | PROTOCOL | RESULTS
ECOTOXICOLOGICAL DATA
41 Acute fish Sdmogairdneri OECD 203 96 hour LCso = 798-1640 mg/l
Brachydaniorerio OECD 203 96 hour LCo =>500 mg/l
Leuciscusidus OECD 203 96 hour LCo =>922 mg/|
4.2 Acute daphnid Daphnia OECD 202 48 hour ECsp = >982 mg/l
44 Acute plant Scenedesmus OECD 201 96 hour NOEC = >1000 mg/l
subspicicatus
45 Bacteria, etc. activated dudge OECD 209 16 day ECso = 1392.8 mg/l
Fesciola hepatica 2 hour ECo= 830 md|
Tetrahymena 24 hour ECsp =800 mg/l
pyriformis
Caenorhabditis ECo=1 ng/ml
Elegans
462 Terrestrid plants Avenasativa 24 hour ECo = 100 mg/l
Oryzasativa 5 day EC50=100 mg/l
463 Non-mammalian species Drosophila 3day LCy=166 mglkg
melanogaster
STUDY (CASNO.: 100-21-0) | SPECIES | PROTOCOL | RESULTS
TOXICOLOGICAL DATA
51 Acute Toxicity
511 Acute ord Rat LDso=>5000 mg/kg
LDsp=>15380 mg/kg
LDso = 1960 mg/kg
LDso= 18800 mg/kg
LDso= 2000 mgkg
Mouse LDso=>5000 mg/kg
LDso = 6400 mg/kg
LDso = 1470 mg/kg
512 Acute inhdation Rat LCso=>2.02mg/l
L Cso=>1000 mg/m?
513 Acute dermd Rabhit LDsp=>2000 mg/kg
514 Acute other routes Rat intraperitoneal LDsg = 1210- 2250
mokyg
Mouse intraperitoneal LDsp = 880 - 1900
mgkg
Mouse intravenous LD sy = 770 mg/kg
521 SKinirritation Rabbit Non-irritating
522 Eyeirritation Rabbit Virtudly non-irritating
53 Skin Sensitization Guineapig Not sensitizing
54 Repested dose Rat 15week Primary effectsnoted in feeding
studies included bladder cdeuli
formation and hyperplasia of the
bladder epithelium. The NOAEL
is 1220 mg/kg/day for maerats
and 1456 mg/kg/day for femderats
Rat No adverse effects other than
minimal respiratory tract irritetion
a inhdation exposures of 3 mg/m3
for 4wk.
Rat/guinea pig No adverse effectsat inhaation
exposures up to 10 mg/m® for 6
months.
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OECD SIDS TEREPHTALIC ACID (TPA)

STUDY (CASNO.: 100-21-0) SPECIES | PROTOCOL | RESULTS
55 Genetic Toxicity
Bacterid Sdmondla Not mutagenic with and without
typhimurium metabolic activation
Non-bacterid human lymphocytes No cytogenetic effects or
micronuclei observed.
Chinese hamster lung Inactive
fibroblasts
rat hepatocytes No DNA single strand bresks
5.6 Genetic toxicity in Mouse OECD 474 No increase in micronucle in
vivo mae or femade mice 24 or 48

hoursfollowing i.p. injection of
200, 400 or 800 mg/kg.

57 Carcinogenicity Rat 2-year Feeding studies: Increased
incidence of bladder calculi,
bladder hyperplasia, and bladder
tumors.

58 Reproductive Rat No effects on fertility in one-
Toxicity generation feeding study up to
5% (approximately 2480-3018
mg/kg/day). Developmentd
effectsat 2% and 5% which
included postnatal degths,
decreased survivability, high
incidence of rend and bladder
cdculi and histopathologica
sequel ae associated with
presence of the calculi. NOEL
for developmentdl effectswas

0.5% (approximately 240-307
mg/kg/day).
59 Teratogenicity/ Rat No maternal or developmental
Developmenta toxicity at inhaation exposures
Toxicity upto 10 mg/m 3 days 6-15 of
pregnancy.
510 Toxicokinetics Rapidly digtributed and excreted

unchanged in the urinefollowing
oral or i.v. adminidration (tyzis
goprox. 60-100 min). Does not
readily crossthe placental
barrier. Neonatd rats do not
develop cdculi as result of
ingestion of dietary terephthalic
acid by their dams. Only after
neonatd rats begin to sdlf-feed
from the same diet astheir dams
do caculi appear in the bladder
of theweanling animals.
Induction of calculi in urinary
trect isaresult of supersaturation
with respect to caciumionsand
terephthalic acid. Formation of

cacium terephthalate.
511 Experiencewith humen No irritation when oily paste
human exposure containing 80% terephthaic acid

was gpplied to skin for 24 hours.
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OECD SIDS

TEREPHTALIC ACID (TPA)

SIDSINITIAL ASSESSMENT REPORT (SIAR)

1.0 IDENTITY
Chemicd name Terephthdic acid
Synonym: 1,4-Benzenedicarboxylic acid
p-Phthalic acid
CAS-Number: 100-21-0
Empiricd Formula CsH:O,
Structural Formula:
COOH
COOH
Physica description: Solid white powder (it is often stored and handled in molten form).
Molecular Weight: 166
Degree of purity: >99.9%
Melting Point 425° C
Boiling Point Sublimes
Maor impurities. None
Essentid additives: None
Water solubility: 15mg/L (10° C) (measured)
Peartition Coefficient: logP =2.0 (measured)
Vapor pressure; 1.19x10"° mm Hg at 25’ C (calculated)
Biodegradation: Reedily biodegradable
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OECD SIDS TEREPHTALIC ACID (TPA)

2.0

21

2.2

General Information on Exposure

General Discussion
2.1.1 Production Volume

In 1993, the U.S. production volume was estimated to be between 3.8 and 4.8 billion kg. The U.S.
accounts for approximately 22% of world terephthalic acid production. In 1993, the worldwide
production was estimated to be 17 to 21 hillion kg.

2.1.2 Manufacturing Process

Terephthdic acid istypically produced by liquid-phase air oxidation of pxylene in the presence of
manganese and cobdt acetate catalysts and a sodium bromide promoter to form crude terephthalic
acid. Cryddline crude terephthdic acid is collected as wet cake and dried. It is purified by
dissolving in hot water under pressure and sdlectively hydrogenating contaminants catayticaly.
Terephthdic acid is a solid; however, it is often stored and handled in molten form.

213 Use

General: Terephthdic acid is primarily used in the manufacture and production of polyester fibers,
films, polyethylene terephthdate solid-state resins and polyethylene terephthaate engineering resins.

Use in Consumer Products Manufacture of polyester fibers accounts for a mgjority of terephthaic
acid use. End products of polyester fiber may include yarns for carpet, appare, fill fibers for
consumer products, and indugtrid filaments. Polyethylene terephthaate solid-gate resins ar ethe
next most common use and are used primarily for food and beverage containers. Remaining uses
include polyester films, such as photographic films and magnetic tape base, and polyethylene
terephthdate and polybutlyene terephtha ate engineering resins used primarily in automobile parts.

2.1.4 Forms of marketed productsto industrial users

Terephthalic acid is a solid white powder; however, it is often stored and handled in molten
form.

Sour ces of potential release to the environment
221 General

Terephthalic acid is processed into polyethylene terephthaate (PET) fibers or resins at

approximately 71 facilities within the United States. Releases from processing operations were
estimated to be 1.1 million kg/year, with approximately 2% released to air, 1% released to land, 3%
released to water, and 94% released to recycling and other offsite managements. Data on releases of
terephthalic acid to the environment in the United States are limited since terephthalic acid is not
required to be reported to the U.S. Environmental Protection Agency under the Toxic Release
Inventory.

In 1990, terephthalic acid was de-listed from the TRI because the EPA concluded that terephthalic
acid did not meet the listing criteria under section 313(d)(2) of the Emergency Planning and
Community Right-to-Know Act (EPCRA), for acute human health effects, chronic health effects or
chronic toxicity:

While EPA considered data which were suggestive of developmental and systemic toxicity, these
data were inadequate to support a conclusion that TA can be reasonably anticipated to cause these
effects in humans. It is EPA's determination that the available data do not demonstrate that TA can
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OECD SIDS TEREPHTALIC ACID (TPA)

cause or reasonably be anticipated to cause sgnificant adverse human health or environmental
effects. (Federal Register, Vol. 55, No. 237, December 10, 1990).

Releases of terephthalic acid to the environment from consumer uses are likely to be low because the
primary useis in the manufacture of PET fibers and resins, and terephthdic acid is not marketed
directly to consumers. Terephthalic acid would only be present in trace amounts in consumer end use
products. Furthermore, these consumer end use products are relaively stable and do not break down
in the environment to release terephthdic acid.

222 Air Releases

The primary sources for release during manufacture as a solid or mdlt is permitted stack air
emissions, followed by fugitive air emissons. Some terephthaic acid may be found in soil dueto
depostion from the air releases. A draft study sponsored by the United States Environmental
Protection Agency in 1994 estimated total emissions for six manufacturing sites within the United
States to be approximately 196 metric tons per year for stack emissions, and 11 metric tons per year
for fugitive emissions. The EPA estimates of the genera population exposures potentially resulting
from manufacturing releases to air within the U.S. ranged from 0.1 to <330 mg/person/year.
Edtimates of generd population exposures potentidly resulting from processing releases to air

ranged from less than 1 mg/person/year to 189 mg/person/year.  Although fugitive emissions of
TPA have not been determined, such emissions are expected to be low, because its manufacture, use
and storage take place within closed continuous equipment and it has very limited voldtility.

(USEPA, Preliminary Exposure Profile: Terephthalic Acid (Draft Report), 1994) In Japan, the
atmospheric concentration was reported to be 11.1 ng/m”® (0.0016 ppb).

223 SurfaceWaer Releases

The maximum concentration of terephthalic acid in river water in Jgpan was 3.4 ng/l. (Matsumoto,
Water Res. 16, 1982) Terephthalic acid was found in 6 out of 10 seawater samples with an average
concentration of 0.7 mg/l. The samples were taken between 1974 and 1976 from an industrial coastal
area (Kubota, Ecotoxicol. Environ. Safety 3, 256-268, 1979)

2.3 Human Exposure
2.3.1 Consumer Exposure

Terephthdic acid is used primarily to make polyethylene terephthaate (PET) resins and fibers. The
mgjority of end uses for PET are consumer gpplications. PET containers are used for a wide variety
of food and beverage packaging. Terephthalic acid is non-volatile, so the potentia for residud
terephthaic acid off-gassing is limited. Possible consumer exposures to terephthalic acid may occur
through dermal contact with PET products, as a result of consumption of food products stored in
PET containers, or through the inadvertent ingestion of PET particles or films. Although thereis
little information in the public domain concerning residua terephthdic acid in PET, the residud

level is believed to be very low. Thisis because the nature of the equilibrium condensation
polymerization that is used to make PET requires that residual monomer levels be very low in order
to produce a high molecular weight polymer such as those used in typicd fiber and packaging
gpplications. Theoretical cadculations for atypica PET polymer predict that the residua terephthalic
acid should be less than 10 ppm (Eastman technical report 78-1026-650). Migration of terephthdic
acid into food smulants has been found to be less than 0.2 mg/kg food smulant even under severe
test conditions (3% acetic acid, 2 hours at 100°C and HB307 synthetic triglyceride oil, 2hours at
100°C; Eastman technical reports 93-2866-080 and 93-2912-890). Migration under more typical,
less savere conditions of use is expected to be sgnificantly less. Based on thisinformation, thereis
very little potential for exposure to terephthdic acid from consumption of food stored in PET
containers or through derma contact.
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24

2.3.2 Occupational Exposure

Terephthalic acid is manufactured as a solid or amelt by a small number of large producers using
continuous enclosed processes, with limited occupationa exposure.

Occupationa exposures have been monitored on alimited basis at six U.S. manufacturing sites.
Based on these monitoring data, workers in terephthalic acid loading and chemical operations are
egtimated to have potentid inhaation dose rates ranging from <0.07 to 180 mg/day. In one U.S.
manufacturing site, the air concentrations of terephthalic acid for worker exposures were an average
of 1.18 mg/m’(range: 0.006 to 13.59 mg/m’). These exposures do not take into account the use of
respiratory protection. If respirators are used, as noted, and appropriately sdected, used and
maintained in accordance with an acceptable respiratory protection program, dose rates would be
lessthan 30 mg/day. (USEPA, Preliminary Exposure Profile:  Terephthalic Acid (Draft Report),
1994)

Environmental Exposure and Fate
2.4.1 General

Photodegradation
Terephthdic acid is expected to undergo atmospheric oxidation in air with half-life of 8.6 days.
(Syracuse Research Corporation, 1988)

Didribution

Using default release estimates based on fugacity-based fate and transport models (Levd 111,
Syracuse Research Corporation, Syracuse New York) suggest that a mgjority of the terephthalic acid
released to the environment will partition primarily to soil (67.3%) and water (32.7%) with
negligible amounts found in air (<1%) and sediment (<1%) compartments. Terephthdic acid is
expected to partition to water and soil, where it will biodegrade and not persist or bicaccumulate.
The pKavalues of 3.52 and 4.46 indicate that TPA is nearly completely disassociated under
environmental conditions. (Bemis, Dindorf Harwood, Samans, Kirk-Othemer Encyclopedia of
Chemical Technology, 3“ Ed Vol 17, 734, 1982)

Biodegradation

Terephthdlic acid is a solid with limited vapor pressure (1.33 hPaat 78°C) and low water solubility
(15 mg/L a 10’ C). (Syracuse Research Corporation, 1988; ICI Chemicals and Polymer Limited,
Product Safety Data, 1991) It biodegrades readily. Using awide variety of methods and
terephthalic acid concentrations, studies report greater than 60% biodegradation under aerobic
conditions. The aerobic biodegradation haf-life ranged from less than a day to couple of weeks
depending on the methods used. Only one studied could be found looking & anaerobic degradetion.
While the report concluded that the terephthalic acid degraded rapidly it did not provide sufficient
detail to determine approximate anaerobic biodegradation half -life.

2.4.2 Predicted Environmental Concentrations

Modding has been done to predict environmenta concentrations of terephthdic acid arisng fromits
manufacture and use in the United States. Estimates of environmenta concentrations of terephthalic
acid resulting from releases to air from manufacturing at six differ ent facilities ranged from 1.1

ug/m?® to 38 ug/m® for fugitive emissions and from 0.01 to 0.19 ug/m’ for stack emissions. Estimates
of environmental concentrations resulting from processing of terephthalic acid for fugitive and stack
emissions ranged from0.049 to 22 ug/m’and from 0.03 to 0.00003 ug/m’, respectively. The model
for estimating air concentrations for fugitive emissions assumes the receptor is located 100 meters
downwind from the source with a release height of 3 meters. The model for estimating
concentrations resulting from stack emissions assumes a receptor is located 1000 meters downwind,
with a stack height of 30 meters.

UNEP PUBLICATIONS 11



OECD SIDS TEREPHTALIC ACID (TPA)

Estimates of environmental concentrationsin water from manufacturing discharges range from 1.8
to 168 ppb. Estimates of environmental concentrations from processing discharges range from 0.02

to 338 ppb.

Modeling results from an EPA sponsored study estimate rel eases to water from manufacturing may
potentialy expose individuas to amaximum of 103 mg/year through ingestion of drinking water.
The same studies estimated that rel eases to water from processing terephthalic acid have the
potentia to expose individuals to a maximum of 48 mg/year.

12

UNEP PUBLICATIONS



OECD SIDS TEREPHTALIC ACID (TPA)

3.0

31

3.2

3.3

HAZARDSTO THE ENVIRONMENT

Aquatic Effects

Acutetoxicity

Terephthdic acid has been tested for acute toxicity in severd fish species. The 96-hour LC, for the
Golden orfe was greater than 2000 mg/l nominal (922-999 mg/l measured). (Amoco Corporation, A
Sudy of the Acute Toxicity to Fish (Leuciscus idus melanotus) of Terephthalic Acid. Conducted by
Battelle Europe; Sudy # BE-EA-128-91-01-F3A-3, 1993) The 96-hour LCs, for other fish species
ranged from greater than 500 to 1640 mg/l depending on species. The ECs, (immobilzation) for
Daphnia was greater than 1000 mg/l nominal (982 mg/l measured). (Amoco Chemicals Co. (1993) A
Sudy of the Acute Immobilisation to Daphnia of Terephthalic Acid. Conducted by Battelle Europe;
Sudy # BE-EA-128-91-02-D AK-3, 1993) T he 96-hour NOEC for Scenedesmus subspicicatus growth
was greater than 1000 mg/l (nomind). (Amoco Corporation, A Sudy of the Toxicity to Algae
(Scenedesmus subspicatus) of Terephthalic Acid. Conducted by Battelle Europe; Sudy # BE-EA-128-
91-02-ALG-3, 1993). The pH of the test solutions in the aguatic studies described above were
adjusted with sodium hydroxide. Therefore, under test conditions most of the terephthdic acid was
converted to the more water -soluble sodium salt. This explains why the reported LC, EC and NOEC
vaues were above water solubility limits for the acid form.

Aquatic Toxicity Data

Test Species Technique  LC,or EG,(mg/l) LCy or EC5(mg/l)
nominal/measured nominal/measured
Acute Fish Leuciscusidus OECD203  1000/922-999 > 1000/>922
melanotus (static)
Acute Fish Samo gairdneri OECD 203  500/-- 798-1640/--
(semigtatic)
Acute Fish Brachydanio OECD 203 500/-- >500/--
rerio (static)
Acute Daphniamagna OECD 202  600/-- >1000/>982
Immobilization (staetic)
Algd growth Scenedesmus OECD 201  >1000/927 >1000/>927
Inhibition subspicatus (static)

Chronictoxicity

Not availdble

Terrestrial Effects

Not availdble

Other Environmental Effects

A theoretica log BCF of 3.2 was calculated, indicating that terephthdic acid does not
bioaccumul ate.
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4.0

4.1

4.2

4.3

4.4

HUMAN HEALTH HAZARDS (Mammalian Toxicity)

Toxicokinetics

Terephthdic acid is absorbed from the gastrointestingl tract and is excreted in the urine apparently
unchanged. (Hoshi A. Kuretani K. (1967) Metabolism of Terephthalic acid I11. Absorption of
terephthalic acid from the gastroi ntestinal tract and detection of its metabolites. Chem Pharm Bull
15, 1979-1984) Dermal or ocular absorption is negligible. (Hoshi A., Yanai R., Kuretani K. (1968)
Toxicity of terephthalic acid. Chem Pharm Bull 16 1655-1660) [*/C]Terephthalic acid has a short
eimination hdf-life (gpproximately 60-100 minutes) in the plasma; however, the apparent half-life
was longer following adminigtration by gavage. The bioavailahility of terephthalic acid from ora
administration is relatively low with 36% to 84% (depending on the dose) unabsorbed and
diminated in the feces. [“IC]Terephthalic acid does not readily cross the placental barrier. Calculi
were formed in the bladders of weanling animals only after the neonatal rats began to sdf-feed from
the same diet astheir dams. Induction of cdculi in the urinary tract is aresult of supersaturation
with respect to calcium ions and terephthadate, forming a calcium-terephthalate complex.
(Wolkowski-Tyl R., Chin T.Y., Heck Hd' A (1982) Chemical uralithiasis. 3. Pharmacokineticsand
trangplacental transport of terephthalic acid in Fischer-344 rats. Drug Metab Dispos 10, 486-490)

Acute Toxicity

421 Ora

The ord LDs in ratsis greater than 5 g/kg, with some rats exhibiting clinical signs of diarrhea,
redness around nose and discolored inguind fur. (Amoco Corporation, Acute Oral Toxicity Sudy of
Terephthalic Acid in Rats. Conducted by 1T Research Ingtitute. 11 TRI Sudy #1557, 1990.)

4.2.2  Inhalation

The 2hour LCy, inratsis greater than 2020 mg/m?’; some rats exhibited clinical signs of diarrhes,
redness around nose, and discolored inguind fur. (Amoco Chemicals Co., Acute Inhalation Toxicity
study of Purified Terephthalic Acid in Rats. Conducted by I T Research Indtitute. [ITRI Sudy
#1158, 1987.)

423 Dema

The dermal LDsoin rabhits is greater than 2000 mg/kg bw and the only clinical signs noted were
erythema a the gpplication site immediately after unwrapping in 2/5 males and 4/5 femaes, but the
animals appeared norma by Day 4. (Amoco Chemicals Co., Acute Dermal Toxicity Sudy of
Terephthalic Acid in Rabbits. Test Sudy Reference: 11 TRI SN 1558, TA# 445F, 1990)
Sengitization/Irritation

In asensory irritation (Alarie) test, the respiratory rate in mice was depressed 19% when exposed to
an agrosol of 1000 mg/m®, indicating alow irritation potential. Terephthalic acid is virtually non-
irritating to the skin and eyes of rabbits. It isnot askin senstizer to guinea pigs.

Repeated dose toxicity

441 Oral exposure

14

UNEP PUBLICATIONS



OECD SIDS TEREPHTALIC ACID (TPA)

4.5

4.6

4.7

The primary adverse effect of high doses of terephthaic acid administered to ratsin a 15-week study
isdmost completely restricted to the urinary tract. These effects include formation of bladder
caculi, and inflammatory changes and hyperplasia of the bladder goithdium. Hematuria,

proteinuria, body weight loss or decreased body weight gain often accompany the urinary changes.
The caculi are composed primarily of a calcium-terephthal ate complex, which do not occur unless
the solubility of Ca™ and terephthalate is exceeded. The NOAEL is 1.6% terephthalic acid in the
diet (which corresponds to 1220 mg/kg bw in male rats, and 1456 mg/kg in female rats). The
LOAEL is 5% terephthalic acid in the diet (which corresponds to 3837 mg/kg/day in mae rats and
4523 mgkg/day in femderats). (Amoco Corporation, Fifteen Week Oral ToxicityStudies of
Terephthalic Acid — Albino Rats. Conducted by Toxicological Evaluations. LS. Study#1358, 1970)

442 Dermal exposure
No studies found.
4.4.3 Inhalation exposure

Repeated exposure inhaation studies up to 10 mg/m? (6 hours/day, 5 days/week for 180 days) using
rets or guinea pigs showed no adverse effects, except for mild respiratory irritation in one study with
rats. (Heck, H. d'A., and Tyl, RW. The induction of bladder stones by terephthalic acid, dimethyl
terepthalate, and melamine (2,4,6-triamino-striazine and its relevance to risk assessment. Regul.
Toxicol. Pharmacoal. 5, 294-313, 1985)

Genotoxicity

Terephthdic acid has been extensvely tested in the Ames/Samonellaassay. It was not mutagenicin
the presence or absence of metabolic activation. No cytogenetic effects or micronuclel were

observed when terephthdic acid was tested in an in vitro assay using human blood lymphocytes.
Terephthdic acid was not clastogenic to Chinese hamster lung fibroblasts and did not induce DNA
single strand bresks in rat hepatocytes. Furthermore, terephthalic acid did not induce an increasein
micronucleated polychromatic erythrocytes (micronuclel) in mae or femae mice in vivo.

(Bioreliance, Mammalian erythrocyte micronucleus test. Sudy No. AA41MJ.123.BTL for BP Amoco,
2001).

Carcinogenicity

Two-year feeding studies showed increase incidence of caculi, bladder hyperplasa and tumorsin
rats. These effects were seen at doses of 2% and higher terephthalic acid in the diet. The induction
of bladder tumorsis believed to be aresult of injury to the bladder epithelium from caculi

formation. (CIIT, Chronic Dietary Administration Of Terephthalic Acid. CIIT Docket 20124, 1983)

Reproductive/Developmental Toxicity

In a one-generation reproduction study, no adverse effects on fertility were noted in adult rats fed up
to 5% terephthdic acid in the diet (approximately 2800 to 3000 mg/kg/day).

There were increasad postnatal deaths on Day 1 and decreased survivability to Day 21. 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 the litters. Unscheduled deeths oc curred during the postweaning
period in the 5% groups and was associated with a very high incidence of rena and bladder caculi.
Weanling animals exhibit a higher incidence of caculi compared to adults consuming the same
dietary levd of terephthdic acid. This can be explained by the large amount of feed consumed in
relation to body weight for young animals experiencing their initial growth spurt. The NOAEL for
maternal and developmentd toxicity was 0.5% terephthaic acid in the diet (approximady 240 to
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307 mg/kg/day). (CIIT, A Ninety-Day Sudy of Terephthalic Acid (CAS No. 100-21-0) Induced
Uralithiasis and Reproduction Performance in Wistar and CD Rats. CITI Docket 11622, 1982)

Both materna and post-natal developmental effects occurred in the 26 and 5% groups. No
trestment-related maternal or fetal developmental effects was noted when female rats were exposed
by inhalation up to 10 mg/m? terephthalic acid during days 6 through 15 of gestation. (Ryan BM,
Hatoum NS Jernigan JD. A segment |1 inhalation teratology study of terephthalic acid in rats.
Toxicologist 10, 40, 1990; Amoco Corporation, A Segment |1 Inhalation Teratology Sudy of
Terephthalic Acid in Rats. Conducted by |1 T Research Ingtitute. [ TRI Study #1448, 1989)

4.8 Human Experience
A 10 ml application of an dily paste containing 80% terephthaic acid to equd sites on the hand was
not irritating. Also, a 24-hour application did not produce any signs of irritation or redness.
(Massman, Ingt Fuer Arbeitsmedizin der Uni Tuebingen, 1966)
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CONCLUSIONSAND RECOMMENDATIONS

Conclusions

Terephthalic acid is non-toxic to aguatic organisms at concentrations lower than its water solubility
(whichis15 mg/l a 10 C). It isnot expected to bioaccumulate. Terephthalic acid is subject to
hydroxy radica oxidation in the atmosphere, and biodegrades in soil and surface water under agrobic
conditions. Detection of terephthdic acid in air and water samples has been in the low ppt range.

Terephthalic acid is not acutely toxic, and it is virtudly non-irritating to the skin and eyes. The
primary adverse effect of high doses of terephthalic acid (greater than 5% inthe diet) to ratsis
almost completely restricted to the urinary tract. These effects include formation of bladder cdculi,
and inflammatory changes and hyperplasia of the bladder epithelium. These urinary changes did not
occur when exposure was by inhaation. Rats fed terephthaic acid (greater than 2%) for two years
developed bladder calculi, bladder hyperplasia, and bladder tumors. Terephthalic acid does not
appear to be genotoxic and is not metabolized by rats. Terephthalic acid is not a reproductive
toxicant; however, in aone-generation reproduction feeding study, postnatdl developmentad effects
were observed in rats. The adverse effects observed in the offspring appear to be the result of
maternal toxicity and the formation of rena and bladder calculi in the weanling animas. No
developmental effects were seen in rats when exposure was by inhaation.

It is believed that the calculi injure the bladder epithelium and induce cdll proliferation, which is
probably a critica factor in the induction of bladder tumors by terephthalic acid. Bladder calculi
cannot occur unless the solubility of the stone components is exceeded (i.e., unless the product of the
concentrations of Cd™ and terephthalate in urine exceeds the solubility product of the calcium-
terephthalate complex). Based on urinary solubility of Caterephthalate, norma human urine would
become saturated with Caterephthaate at a terephthdic acid concentration of approximately 8 to 16
mM. Assuming that the average volume of urine excreted by humansis 1.5 liters/day, the amount of
terephthalic acid that would have to be absorbed to produce the minimum saturating concentration of
terephthalic acid is 2400 mg/day. (Heck, H. d’'A., and Tyl, RW.,, The induction of bladder stones by
terephthalic acid, dimethyl terepthalate, and melamine (2,4,6-triamino-s-triazine and its relevance

to risk assessment. Regul. Toxicol. Pharmacoal. 5, 294-313, 1985.)

Available data support alow hedlth risk to humans. Terephthdic acid isan industriad chemica
intermediate, and occupationa exposures are low. It is primarily produced to make polyethylene

terephthalate (PET) resins and fibers. The major end uses for PET arein consumer applications.
PET containers are used for awide variety of food and beverage packaging.

Recommendations

It is recommended that terephthaic acid be considered as low priority for further work.
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SIDSDOSSIER
(Terephthalic Acid CAS No.: 100-21-0)

20 UNEP PUBLICATIONS



(IDENTIFY, IF ANY)

OECD SIDS TEREPHTALIC ACID (TPA)
SIDSPROFILE

1.01A. CASNO. 100-21-0

1.01C. CHEMICAL NAME TEREPHTHALIC ACID

1.01D. CASDESCRIPTOR

1.01G. STRUCTURAL COOH

FORMULA
COOH
OTHER CHEMICAL 1,4-BENZENE-
IDENTITY DICARBOXYLICACID
INFORMATION p-PHTHALICACID

15 QUANTITY In 1993, the worldwide
production was estimated to be
17-21 billion kg.

17 USE PATTERN Used to make polyethylene
terephthalate (PET) fibersand
resing, filmsand polyester fibers.

1.9 SOURCES AND Terephthdic acid ismanufactured

LEVELSOF asasolid or amdt by asmal
number of large producers using

EXPOSURE continuous, enclosed processes,
with limited occupationa
exposure. Consumer exposure is
negligible and may occur from
very low concentrations of
residud terephthalic acid
monomer in polyethylene
terephthalate used in food and
beverage packaging.

|ISSUESFOR SIDS tedting reguired: None
DISCUSSION
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OECD SIDS TEREPHTALIC ACID (TPA)

SIDSSUMMARY DATA

CASNO.: 100-21-0 o
5 5 g | =
T 8%y |pz|=B/E|BE
c |L&|3 |5a4|:2 8|28
£ © izl g |ac
- (0]
STUDY YN Y/N Y/N YN YN Y/ Y/N
N
PHYSICAL-CHEMICAL N
2.1 Mélting point Y N N Y N Y N
2.2 Bailing point N N
23 Density Y N N Y N Y N
24 Vapor pressure Y N N Y N Y N
25 Partition coefficient Y N N Y N Y N
26 Water solubility Y N N Y N Y N
pH N N
pKa Y N N Y N Y N
ENVIRONMENTAL FATE
and PATHWAY
311 Photodegradation Y N N N Y Y N
312 Stahility in water N
313 Stahility in soil N
3.2 Monitoring data Y N N Y N Y N
33 Environ. fate & Y N N N Y Y N
Distribution
35 Biodegradation Y Y Y N Y N
3.7 Bioaccumulation Y N N N Y Y N
ECOTOXICITY
4.1 Acutefish Y Y Y N N Y N
4.2 Acute daphnia Y Y Y N N Y N
4.3 Acute plant Y Y Y N N Y N
44 Bacteria Y Y Y N N Y N
45 Chronic aguatic N N
organisms
46.1 Soil dwelling N N
organisms
46.2 Terrestria plants Y N N Y N Y N
46.3 Non-mammadian Y N N Y N Y N
Species
47 Biologicd effects N N
monitoring
4.8 Kinetics N N
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CASNO.: 100-21-0
5 a) 3 % 0P8
g [0%|y |ky|lEE RES
: |Ba|8 |84 |:Z|E (GEB
£ =)< -
STUDY YN YN YN | YN | YIN YN Y/N
TOXICITY
511 Acute Ora Y Y Y N N Y N
512 Acute Inhdation Y Y Y N N Y N
513 Acute Dermal Y Y Y N N Y N
514 Acute other routes Y N N Y N Y N
521 Skinlrritation Y Y N Y N Y N
522 Eye Irritation Y Y N Y N Y N
53 Skin senditization Y N N Y N Y N
54 Repeated Dose Y N N Y N Y N
55 Genetic Toxicity Y Y Y Y N Y N
invitro
Bacterid Y N N Y N Y N
Non-bacteriad Y N N Y N Y N
56 Genetic Toxicity Y Y Y N N Y N
invivo
57 Carcinogenicity Y N N Y N Y N
58 Reproduction Y N Y Y N Y N
Toxicity
59 Developmenta Y N Y Y N Y N
toxicity
510 Toxicokinetics Y N N Y N Y N
511 Human exposure Y N N Y N Y N
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1.0 General Information

101 Substance I nformation

A. CAS-Number 100-21-0
B. Name (IUPAC name): 1,4-Benzenedicarboxylic acid
p-Phthdicacid
C. Name (OECD name): Terephthdic acid
D. CAS Descriptor (where applicable for complex chemicas)
Not applicablein thiscase
E. EINECS-Number 100210
F. Molecular Formula CsHsO4
G. Structural Formula (indicate the gructura formulain smiles code, if
available
COOH
COOH

c1(C(=0)0)ccc(C)(=0)0)ccl

H. Substance Group (if possible, only for petroleum products, see
HEDSET Explanaory note)
Not Applicable

. Substance Remark (indicate the substance remark as prescribed inthe

EINECS Inventory, if possible)
J. Molecular Weight 166
102 OECD INFORMATION
Sponsor Country: United Statesof America

L ead Organization U.S. Environmenta Protection Agency
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11

12

13

14

15

Contact person: Dr. Oscar Hernandez
Address Director, Risk Assessment Divison
Office of Pollution Prevention & Toxics (7403)
U. S. Environmenta Protection Agency
Arid RiosBuilding
1200 Pennsylvania Avenue, NW
Washington, DC 20460
Telephone (202) 260-1835
Fax (202) 2601216

Name of responder: (Information on a responder should be provided when companies
respond to Lead Organizetion or SIDS Contact Points)

Name: David Dutton
Toxicologigt

Address BP Amoco p.l.c.
Mail Code 5A

150 West Warrenville Road
Lide IL 60563-8460

Td. No. (630) 420-5079
Fax No. (630) 420-5371
E-mail:duttondr@bp.com

GENERAL SUBSTANCE INFORMATION

A. Type of Substance
Element [ ]; inorganic [ ]; natural substance [x ]; organic [X]; Organometallic| ];
petroleum product [ ]

B. Physical State

Gaseous| ]; liquid [ ]; solid [X]
C. Purity (indicate the percentage by weight/weight)
>99.9% (Eastman Chemical Company)
SYNONYMS
1,4,-benzenedicarboxylic Acid

p-Phthdlicacid
TPA

IMPURITIES (indicate CAS No., chemica name (IUPAC nameis prefaable), percentage, if possble
EINECS number)

None

ADDITIVES (eg. sabilizing agents, inhibitors, etc.)

Indicate CAS No. chemica name (IUPAC nameis preferable), percentage, if possible EINECS Number, the
component of the UV CB (Substance with no defined composition) should be indicated here)

None

QUANTITY: Total annua U.S. nameplate production capacity was estimated for 1997 at 1.3 million

tonnes. Tota annua worldwide nameplate production capacity was estimated to be 17-21 hillion kg in 1993.
Total U.S. production in 1993 was estimated to be 3.8 - 4.8 billionkg.
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16

17

18

19

LABELLING AND CLASSIFICATION (If possible, enter information on labeling and classification)

USE PATTERN

A. General

Typeof Use: Terephthdic acid is primarily used in the manufacture and production of polyester
fibers, films, polyethylene terephthalate solid state resins, and polyethylene
terephthalate and polybutylene terephthal ate engineering resins.

Category: Non-dispersive use; Chemical industry use asintermediate
B. Usesin Consumer Products:

Polyester fibers accounts for amgjority of terephthalic acid use. End

products of polyester fiber may include yarns for carpet, appard, fill

fibersfor consumer products, and industrid filaments. Polyethylene

terephthalate solid sate resins are the next most common use and are

used primarily for food and beverage containers. Remaining uses include polyester
films, such as photographic films and magnetic tape base, polyethylene

terephthal ate engineering resins, and polybutlyene

terephthalate engineering resins used primarily in automobile parts.

Also some terephthalic acid may be converted to

dimethylterephthdate.

OCCUPATIONAL EXPOSURE LIMIT VALUE

ACGIH: 10mg/m® &hour TLV

SOURCES OF EXPOSURE

Terephthalic acid is manufactured as asolid or amelt by asmall number of large producers using continuous,
enclosad processes, with limited occupetiona exposure. Consumer exposure is negligible and may occur from
very low concentrations of residua terephthalic acid monomer in polyethylene terephthalate used in food and
beverage packaging.

26
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20 PHYS CAL-CHEMICAL DATA
21 MELTING POINT
Méting Point: >30°C
Method:
GLP: Yes [ ]
No [X]
Comments: Information predates GLP regulations
Reference: Bemis, Dindorf, Harwood, Samans. (1982) Kirk-Othmer Encyclopedia of
Chemicad Technology 3rd Ed Vol 17, 734
Mélting Point: 402° C
Method:
GLP: Yes [ ]
No [X]
Comments: Information predates GL P regulations
Reference: Anon (1988) Dangerous Properties of Industrid Materias Report 8, 68-71
Médlting Point: 425°C
Method:
GLP: Yes [ ]
No [X]
Comments: Measured in seled tube Information predates GLP
regulaions
Reference: ICI Chemicals & Polymers Limited Product Safety Data: Pure
Terephthaic Acid, Jan 1991
22 BOILING POINT
Not available
23 DENSITY
Type: Bulk density
Value: 112glom®
Method: Other: DIN 5314
GLP: Unknown
Reference: ICI Chemicals & Polymers Limited Product Safety Data: Pure
Terephthaic Acid, Jan 1991
Type: Density
Value: 15gom®
Method: Other
GLP: Unknown
Reference: ICI Chemicads& PolymersLimited Product Safety Data: Pure
Terephthdic Acid, Jan 1991
Type: Density
Value: 151 g’crn3
Method: Other
GLP: Unknown
Reference: Anon (1988) Dangerous Properties of Industrid Materids Report 8, 68-71
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24

VAPOUR PRESSURE

Vapour Pressureat 20°C:
Method:

GLP:

Comment:

Reference:

Vapour Pressureat 20°C:
Method:

GLP:

Comment:

Reference:

Vapour Pressureat 25°C :

Method:
GLP:
Comment:
Reference:

Vapour Pressureat 78° C:
Method:

GLP:

Reference:

Vapour Pressureat 304 C:
Method:

GLP:

Reference:

3*10hPa

Unknown
Vaue extrapolated from vapor pressures messured a temperatures
between 250 and 427° C.

Daubert, Danner. (1983) Data Compilation Tables of Properties of Pure
Comp., AICHE/DIPPR

3x10™ hPa (extrapolated)
Unknown

Verschueren Handbook of Environmental Data.on Organic Chemicals, 3rd
Ed.

1.19x10° mm Hg (calculated)

Unknown
Estimated vaue using MPBPWIN mode, v 1.40
Syracuse Research Corporation, Syracuse, NY

1.33 hPa
Unknown

West RC. (1969) CRC Handbook of Chemistry and Physics 50th Edn CRC
Pressinc., Cleveland Ohio

13 hPa
Unknown

ICI Chemicals & Polymers Limited Product Safety Data: Pure
Terephthdic Acid, Jan. 1991

25 PARTITION COEFFICIENT

Partition Coefficient: logP=116

Method:

GLP: Unknown

Reference: Church C. Unpublished analysis Zeneca Brixham Environmenta
Laboratory

Partition Coefficient: logP=119

Method:

GLP: Unknown

Reference: Leo, A.J. (1978) Report on the caculaion of octanol/weter log P vaves
for gtructures in EPA files

Partition Coefficient: logP=125a25°C

Method:

GLP: Unknown

Reference: Tomida, Y otsyanag, lkeda. (1978): Chem Pharm Bull 261, 2824-2831,
Verschueren Handbook of Environmental Data.on Organic Chemicals, 3rd
Ed.

Partition Coefficient: log P=196

Method:

GLP: Unknown
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27

28

Reference:

Partition Coefficient:
Method:

GLP:

Reference:

WATER SOLUBILITY

Solubility:
Method:
GLP:
Reference:

Solubility:
Method:
GLP:
Reference:

Solubility:
Method:
GLP;
Reference:

pKaVALUE:
pKal=
Method:
GLP.
Reference:

pKal=
Method:
GLP
Reference;

FLASH POINT

Flash Point:
Method:
GLP. o
Comment:

Flashpoint:
Method:
GLP.
Reference;

AUTO FLAMMABILITY:

Dunn, Johnson. (1983) Plank Struct Act Relat 2 156-163, Verschueren
Handbook of Environmental Data on Organic Chemicals, 3rd Ed

log P= 2 (messured)

Unknown

(1) Chan, Hansch: Pomona College (unpublished); 2 cited in; Hansch, Leo
(1985): Pomona College Medicinad Chemistry Database. (2)
Verschueren Handbook of Environmental Data on Organic Chemicals, 3rd
Ed. Hansch, Leo, Hoekman. (1995) Exploring QSAR, American

Chemica Society

15mg/l a 10° C (not soluble)

Unknown

ICI Chemicas & Polymers Limited Product Sefety Data: Pure

Terephthdic Acid Jan

1991

15mgll a 20 ° C (not soluble)

Unknown
Arizona Database

19 mg/l a 25° C (not soluble)

Unknown

Bemis, Dindorf, Harwood, Samans. (1982) Kirk-Othmer Encyclopedia of
Chemica Technology 3rd Ed Vol 17, 734

352a25°C

Unknown

Bemis, Dindorf, Harwood, Samans. (1982) Kirk-Othmer Encyclopedia of
Chemicd Technology 3rd Ed Vol 17, 734

446 25°C

Unknown

Bemis, Dindorf, Harwood, Samans. (1982) Kirk-Othmer Encyclopedia of
Chemica Technology 3d Ed Val 17, 734

271°C (520° F)

MicroCleveland and open cup

Obtained from Eastman MSDS

260° C
Open Cup
Unknown

Supplement to the 6th Edition, Documentation of the Threshold Limit
Vdues and Biologica Exposure Indices. (1996)

Not Available
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FLAMMABILITY:

Not Available
2.10 EXPLOSVE PROPERTIES
Explosion Limit: 0059/
Method:
GLP: Unknown
Reference: Supplement to the 6th Edition, Documentation of the Threshold Limit
Vauesand Biologicad Exposure Indices. (1996)
211 OXIDIZING PROPERTIES:
Not Available
212 ADDITIONAL REMARKS
Lower flammable limit: 40gm?
Flammable powder class: A
Minimum ignition temperature: 500 C
Minimum ignition energy: 50mJ
Sublimation temper ature: 300°C
Reference: ICI Chemicals & Polymers Limited Product Safety Data: Pure
Terephthaic Acid, Jan 1991
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30 ENVIRONMENTAL FATE AND PATHWAY
31 STABILITY
311 PHOTODEGRADATION
Type: ar
Light source: other
Indirect photolysis.
Sensitizer: OH radica
Conc. of sens:: 15x 1 OH/cm®
Rate congtant: k = 1.2370 x 10 cm3molecule-sec
Method: other:cdculated
Year: 2001
GLP no
Test substance: asprescribed by 1.1-1.4
Result: Half-life = 8.647 days
Test condition: Therate constant at 25 degrees C was estimated using version
1.90 of the Atmospheric Oxidation Program (AOPWIN) for
Microsoft Windows that estimates the rate constant for the
amospheric gas-phase reaction between photochemicaly
produced hydroxyl radicas and ozone with organic chemicas.
The rate constant estimated by the program was used to caculate
the atmospheric haf-ife for terephthalic acid based upon the
average amospheric concentration of hydroxy! radicals.
Remark: No ozone reaction estimation was noted. MPBPWIN v1.40
estimated the vapor pressure to be 1.19 x 10° mmHg (25 °C).
Therefore, voletilization is unlikely to occur.
Rdliability: (2) rliable with restrictions. Vaueis an esimation by an
accepted method.
Reference: Syracuse Ressarch Corporation, Syracuse, NY
312  STABILITY INWATER:
Not Available
313 STABILITY IN SOIL:
Not Available
32 MONITORING DATA (ENVIRONMENT)

Type of Measurement:

Other:
Comments:

Reference:

Type of Measurement:

Other:
Comments:

Reference:

Type of Measurement:

Other:
Comments:

Air

In Japan, the amospheric concentration of terephthalic acid was 11.1 ng
TPA/m® (average of 6 days). The maximum value was 23 ng/m’.
Terephthalic acid was probably from photochemica reections of
hydrocarbons.

Satsumabayashi, Kurita, Y okouchi, Ueda. (1990): Atmospheric
Environment 24A, 1443-1450

River

Themaximal concentration of terephthalic acid in river waer in Japan
(1975) was 34 ug/l.

Matsumoto (1982): Water Res. 16, 551-557

Sawage plant drainage
Theterephthaic acid concentration was gpproximately 13 ng/l from
drainage of asewage plant in Washington D.C. (1975)
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Reference: Lin, Meton, Kopfler, Lucas. (1981): Advancesin the |dentification &
Analyss of Organic Pollutantsin Water; Volume 2 edited by L.H. Keith,
861-906

Type of Measurement:

Other: Sewage plant drainage

Comments: Theterephthalic acid was 5.3 ug/l in asawage plant drainin

Japan (1975).

Reference: Matsumoto (1982): Water Res. 16, 551-557

Type of Measurement:

Other: Sudge

Comments: InW. Germany (1984), taephthdlic acid was detected in dudge from a
loca sawage plant.

Reference: Anna, Ploeger, Reupert. (1984): Gewaesserschutz, Wasser, Abwasser 65,
315331

Typeof Measurement:

Other: Sea coadt

Comments: In Jepan, terephthalic acid was found in 6 out of 10 seawater sampleswith
an average concentration of 0.7 ug/l. The samples were taken between
1974 and 1976 from an industrid coadtd area.

Reference: Kubota. (1979): Ecotoxicol. Environ. Sefety 3, 256-268
Typeof Measurement:
Other: Plants
Comments: Terephthdic acid isnaturdly found in Kreuzdorngewaechsen
(Rhamnacese, Zizyphus sativa).
Reference: Thakur, Jain, Hruban, Santavy. (1975): PlantaMed. 28,
172-173

33 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS

3.3.1TRANSPORT

Type Theoretica distribution

Media: ther: air, water, soil, sediment

Air (level I11): 0.000012%

Water (leve 111): 32.7%

Soil (level 111): 67.2%

Sediment (level I11): 0.098%

Method: Other:calculaion

Year: 2001

GLP: No

Test substance: Asprescribedby 1.1-1.4

Test condition: Leve 111 Fugacity was estimated using the Mackay modd (the currently
accepted modd for estimation of theoretical distribution) with standard
defaults contained in Syracuse Research Center EPIWIN version 3.05 and
aM.W of 166.13, Log K, of 2.00 (experimenta database match), vapor
pressure (mmHg, 25°C) of 1.19x 10°, water solubility (20°C) of 15 mg/l
(experimental database maich),
Henry’sLaw Constant of 2.071 x 10° am-m*¥mole (HENRYWIN v3.10),
anda Soil log Kocof 1.855 (PCKOCWIN v1.66).

Conclusion: Thismateria is expected to distribute primarily into soil and water.

Réliability: (2) reiable with redtrictions. Vaueis an estimation by an accepted
method.

Reference: Syracuse Research Corporation, Syracuse, NY

332 DISTRIBUTION:
Not Available
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34 MODE OF DEGRADATION INACTUAL USE:

35 BIODEGRADATION

Type:
Inoculum:
Contact time:

Degradation:

Result:

Kinetic of test substance:

Deg. Product:
Method:

Year:

GLP:

Test substance:
Remark:

Result:

Test condition:

Remark:

Reliability:
Reference:

Type:
Inoculum:
Degradation:
Method:

GLP.

Test Substance:

Comments:
Reference;

Type:
Inoculum:
Degradation:

Not Available

Aerobic

Activated dudge

16 days

85.26 (10mgl)

82.6% (20 mg/l)

Regadily biodegradable

2 days= 15.5% (10 mg/l) A% (20mgl)

5 days = 68.2% 66.0%

7 days = 70.4% 68.7%

12 days=77.4% 75.1%

16 days = 85.2% 82.6%

CO2

OECD Guideline 301 B "Ready Biodegradability: Modified Sturm Test
1991

Yes

Asprescribedby 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was not
noted but typicaly exceeds 99%.

>83% of the theoretical CO, evolution occurred within 16 days. The test
wasvalidated by use of apositive control (NaBenzoate) that was
degraded by 77% within approximately 6 days.

Inoculum was obtained from a domestic sewage plant not treating
industrid wastes. It was washed with tap water, and resolubilized and
aerated prior to use. Degradation of test article was assessed at
concentrations of 10 and 20 mg/l using aguiddine minerd sat solution.
Thefinal total test volume was 3500 ml. Test solutionswere stirred with
magnetic tirrers. A test blank and a positive contiol (NaBenzoate) were
run smultaneoudly. Degradation was determined by the capture of
generated CO,. The study was conducted in the dark at atemperature
range of 220-235°C. The system was aerated a arate of 4 L/h.

The test method is applicable only with amaterid that has anegligible
vapor pressure at the levels utilized in this study, is not inhibitory to
bacteria, and does not absorb to glass surfaces The test was scheduled for
28 days but was stopped after the degradation curve reached an early
plateau.

(1) rediable without restriction

Amoco Corporation (1991). Study on the Ready Biodegradability
(Modified Sturm Test) of Terephthalic Acid; Conducted by Battelle
Europe; Study # BE-EA-128-91-01-STT-03

Aerobic
Activated dudge, adapted
72 % after 28 days
OECD Guideline 301 B "Ready Biodegradability: Modified Sturm Test
(CO; evolution)”
Unknown
No Data
Conduct ed in accordance with the 1973 proposed Sturm method.
Gerike, Fischer. (1979): Ecatoxical. Environ. Safety 3,
159-173

Aerobic
Activated dudge, adapted
91 % after 28 days
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Method: OECD Guideline 301 B "Ready Biodegradability: Modified Sturm Test
(CO, evolution)”

GLP: Unknown

Test Substance: No Data

Comments: Conducted in accordance with the 1973 proposed Sturm method.

Reference: Gerike, Fischer. (1979): Ecotoxicol. Environ. Safety 3, 159-173

Type: Aerobic

Inoculum: Domestic sewage, non-adapted

Concentration: 20 mg/l related to Test substance

Degradation: > 60 % after 10 days

Result: Biodegradable

Method: OECD Guideline 301 B "Ready Biodegradability: Modified Sturm Test
(CO; evolution)”

GLP. Yes

Test Substance: Asprescribedby 1.1 - 1.4

Comments: A value of >60% degradation was aso obtained with anomind initial
concentration of 10mg/l terephthaic acid.

Reference: Amoco Chemicals Co. (1992) Datacited in aletter with enclosures from
Amoco Chemicals Co. to IClI Chemicals& Polymers Limited. Dated
January 29, 1993

Type: Aerobic

Inoculum: Activated dudge, non-adapted

Degradation: After 30 days

Method: OECD Guideline 301 D "Ready Biodegradability: Closed Bottle Test"

GLP: Unknown

Test Substance: No Data

Comment: Conducted in accordance with the 1974 Standard method. The degree of
degradation was 112% at 30 days.

Test condition: 1 drop/l

Reference: Gerike, Fischer. (1979): Ecotoxicol. Environ. Safety 3,

159-173

Type Aerobic

Inoculum:

Other: Schiuffinger day

Concentration: 20 mg/l related to test substance

Degradation: 100 % after 2 days

Method: OECD Guideline 301 D "Ready Biodegradability: Closed Bottle Test"

GLP Unknown

Test Substance: No Data

Reference: Alexander M, Lustigman BK. (1966) Effect of chemica structureon
microbia degradation of subgtituted benzenes. JAgric Food Chem 14,
410-3

Type: Aerobic

Inoculum: Predominantly domestic sewage

Degradation: 82 % after 19 days

Method: OECD Guideline 301 E "Ready hiodegradability: Modified OECD
Screening Tedt"

GLP: Unknown

Test Substance: No Data

Comment: Conducted according to the proposed 1976 OECD method.

Reference: Gerike, Fischer. (1979): Ecotoxicol. Environ. Safety 3,

159-173

Type: Aerobic

Inoculum: Activated dudge, industria, non-adgpted

Concentration: Related to test substance

Degradation: 98 % after 6 days

Method: OECD Guideline 302 B "Inherent biodegradability: Modified Zahn-

Wellens Test"
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GLP:

Test Substance:

Reference:

Type
Inoculum:
Degradation:
Method:

GLP:

Test Substance:

Reference:

Type:
Inoculum:
Degradation:
Method:

GLP.

Test Substance:
Comment:
Reference;

Type:
Inoculum:
Concentration:
Degradation:
Result:
Method:

GLP:

Test Substance:

Comment:
Method:
Temperature
Reference:

Type
Inoculum:
Concentration:
Degradation:
Result:
Method:

GLP

Test Substance:
Comment:
Temp:
Reference:

Type
Inoculum:
Degradation:
Result:
Method:

GLP:

Test Substance:
Results:

Unknown
No Data
Waellens. (1990): Z. Wasser-Abwasser Forsch. 23, 85-98

Aerobic
Activated dudge, nor+adapted
93 % after 4 days
OECD Guideline 302 B "Inherent biodegradability: Modified Zahn-
Wellens Test"
Unknown
No Data
Gerike, Fischer. (1979): Ecotoxicol. Environ. Safety 3,
159-173

Aerobic

Activated dudge, nor+adapted

93 % after 1 day

OECD Guideline303 A "Simulation Test - Aerobic Sewage Treatment:
Coupled Unit Test"

Unknown

No Data

Conducted according to the 1976 OECD Confirmatory Test Stand Method.
Gerike, Fischer. (1979): Ecotoxical. Environ. Safety 3, 159-173

Aerobic

Activated dudge

1000 mg/l related to Test substance
30 - 100 % after 14 days

Other

Other

30 mg/l Activated Sudge

Japanese MITI

x°C

Kitano M. (1978) Biodegradation and bioaccumulation test on chemica
substances. OECD Tokyo mesting reference book TSU -No 3

Aerobic

Activated dudge

100 mg/l related to Test substance

30 - 100% after 14 days

Other

Japanese MITI

Unknown

Other TS

30 mg/l Activated Sudge

25°C pH7.0

Sesaki S, (1978) The scientific agpects of the chemica substance control
law in Japan. In: Aquatic Pollutants: Transformation and Biologica
effects. Hutzinger O., Von Letoeld L.H., and Zoetman B.C.J. (Eds)
Oxford Pergamon Press 283-98

Aerobic
Activated dudge
2%

Other

Sturm
Unknown
Other TS
CO,evolved
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Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin various tests. Ecotox Environ
Sefety 3, 159-73.

Type: Aerobic

Inoculum: Activated dudge

Degradation: 82 % and 91 %

Method: OECD Screening test

GLP: Unknown

Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin varioustests. Ecotox Environ
Sefety 3, 159-73.

Type: Aerobic

Inoculum: Activated dudge

Degradation: 93 % after 4 days

Method Zahn'Wellens % DOC removd ; Coupled units

GLP:

Test substance:

Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin various tests. Ecotox Environ
Sefety 3, 159-73.

Type: Aerobic

Inoculum: Activated dudge

Method: Closed bottle

GLP: Unknown

Test Substance: Other TS

Results: % BOD

Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin various tests. Ecotox Environ
Sefety 3, 159-73.

Type: Aerobic

Inoculum: Activated dudge

Concentration: 100 mg/l related to test substance

Result: Other

Method: Other

GLP: Unknown

Test Substance: Other TS

Comment: Degraded in 2 weeks Temp: 25° C

Reference: Kitano M. (1978) Biodegradation and bioaccumulation test on chemica
substances. OECD Tokyo meeting Reference book TSU-No 3

Type Aerobic

Concentration: 20 mg/l related to test substance

Degradation: 100% &fter 2 days

Method: Other

GLP: Unknown

Test Substance: Other TS

Comment: Soil inoculum from niagarasilt loam

M edium: Soil and minera sdts

Reference: Alexander M, Lustigman BK. (1966) Effect of chemica structureon
microbia  degradation of subgtituted benzenes. J Agric Food Chem 14,
410-3

Type: Aerobic

Inoculum: Other

Concentration: 40 mg/l related to Test substance

Degradation: 66 % after 28 days

Result: Other

Method: Other

Year: 1981
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GLP: Unknown

Test Substance: Other TS

Remark:

Method: French AFNOR % Doc removal

Inoculum: 5x 10° germs/ml

Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin various tes. Ecotox Environ
Sofety 3, 159-73.

Type: Aerobic

Inoculum: Other

Concentration: 40 mg/l related to test substance

Degradation: 66 % after 42 days

Result: Other

Method: Other

Year: 1981

GLP: Unknown

Test Substance: Other TS

Remark:

Method: French AFNOR % Doc removal

Inoculum: 5x 10° germs/m

Reference: Gerike P, Fischer WK. (1979) A correlation study of biodegradability
determinations with various chemicasin various tests. Ecotox Environ
Safety 3, 159-73.

Type: Aerobic

Inoculum: Other

Degradation:

Result: Other

Method: Other

Year: 1978

GLP: Unknown

Test Substance: Other TS

Remark:

Test Param: Degradation in natural ecosystems

Method: MITI

Result: Confirmed to be significantly degraded

Reference: Saski S (1978) The scientific aspects of the chemica substance control
law in Japan. In: Aquatic Pollutants: Transformation and Biological effects
Hutzinger O, Von Letodd L.H. and Zoetman B.C.J. (Eds) Oxford
Pergamon Press 283-98

Type: Aerobic

Inoculum: Other

Degradation:

Result: Other

Method: Other

Year: 1983

GLP: Unknown

Test Substance: Other TS

Remark:

Inoculum: Soil bacteria

Results. Decomposesin 2 days.

Reference: Verschueren K. (1983) Handbook of environmenta data.on arganic
chemicals (2nd Edition) Van Nostrand Reinhold

Type: Aerobic

Inoculum: Other

Concentration: 3000 mg/l rdlated to test substance

Degradation:

Result: Other

Method: Other

Year: 1977
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GLP: Unknown

Test Substance: Other TS

Remark:

Inoculum: Pseudomonasacidovorans

Results. Degraded in 30 days

M edium: Minera salts

Reference: Kurane R, Suzuki T, TekaharaY . (1977) Microbid degradation of
phthalate esters. Part |. Isolation of microorganisms growing on phthalate
esters and degradation of phthalate esters by pseudomonas acidovorans
256-1 Agric Biol Chem 41, 2119-23

Type: Aerobic

Inoculum: Other

Degradation:

Result: Other

Method: Other

Year: 1976

GLP: Unknown

Test Substance: Other TS

Remark: Microbes (various pure cultures including P Testosteroni) isolated by
enrichment from soil, plant debris, fresh and brackish water and raw
sewage.

Result: Deyrades

Reference: Keyser P, Pujar BG, Eaton RW, Ribbons DW. (1976) Biodegradation of
the phthal ates and their ester by bacteria. Environ Health Perspect 18, 159
66

Type: Aerobic

Inoculum: Other

Degradation:

Result: Other

Method: Warburg Respirometer

Year: 1981

GLP: Unknown

Test Substance:

Remark: Themedium was amixed culture of bacteriaisolated from freshwater
sediment grown aerobicaly and anaerobicaly on test compound, but not
other phthalic isomers. The temperature was 30 degrees C and the pH was
7.5.

Result: Degraded &ter lag.

Reference: Aftring RP, Chalker BE, Taylor BF. (1981) Degradetion of phthalic acids
by denitrifying mixed cultures of bacteria. Appl Environ Microbiol 41,
1177-83

Type: Aerobic

Inoculum: Pseudomonas sp. (Bacteria)

Concentration: 2000 mg/l related to DOC (Dissolved Organic Carbon)

Degradation:

Method:

Other: Ultimate biodegradation

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from mold using an aerobic enrichment medium of o-phthalic
acid. Can grow in an aqueous medium containing terephthdic acid asthe
sole energy and carbon source.

Reference: Nozawa, Maruyama. (1988): J. Bacteriol. 170, 5778-5784

Type: Aerobic

Inoculum: Activated dudge, nor+adapted

Concentration: 100 mg/l related to test substance

Degradation:

Method:
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Other: MITI-Test

Year:

GLP: Unknown

Test Substance: No Data

Remark: The duration was presumably 14 days. The degree of degradation in
agueous medium was not cited; however, the test substance was
considered classified as biodegraded.

Reference: Kubota. (1979): Ecotoxicol. Environ. Sefety 3, 256-268

Type: Aerobic

Inoculum: Other bacteria

Concentration: 3.3mg/l rdlaed to

Degradation:

Method:

Other: O,-receptor, pH=8

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from the bacteria from seabed sediment. Grown in aqueous
medium containing terephthalic acid as the sole energy and carbon source.

Reference: Taylor, Amador. (1988): Appl. Environ. Microbiol. 54, 2342-2344

Type: Aerobic

Inoculum: Nocardia p.

Concentration: 4000 mg/l related to test substance

Degradation: ca 100 % after 110 hour

Method:

Other: Increasein turbidity at 578 nm; pH = 7.2

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from soil with an enrichment culture containing phthalic acid.

Reference: Engdhardt, Walnoefer, Rast (1976): Arch. Microbiol. 109, 109-114

Type: Aerobic

Inoculum: Bacilluscirroflagdlosus (Bacteria)

Concentration: Related to test substance

Degradation:

Method:

Other: Increaseinturbidity at 660 nm

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from mold. Can grow in agueous medium containing terephthalic
acid asthe sole energy and carbon source. Concentrations used: 500 to
2000 mg/l

Reference: Karegoudar, Pujar. (1984): Proc. Indian Acad. Sci. (Chem. Sai.) 93, 1155-
1158

Type: Aerobic

Inoculum: Other bacteria: Bacillus sp.

Concentration: 2000 mg/l related to test substance

Degradation: = 100 % after 1 day

Method:

Other: Increaseinturbidity at 660 nm

Year:

GLP: Unknown

Test substance: No Data

Remark: Isolated from mold.

Reference: Karegoudar, Pujar. (1985): FEMS Microbiol. Lett. 30, 217-220

Type: Aerobic

Inoculum: Pseudomonas . (Bacteria)
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Degradation:

Method:

Other: Increasein turbidity a 660 nm

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from mold. Grown in an enrichment culture containing an
agqueous media of terephthaic acid as the sole energy and carbon source.

Reference: Nozawa, Maruyama. (1988): J. Bacteriol. 170, 2501-2505

Type Aerobic

Inoculum: Alcaligenes . (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from soil using phthdic acid in the growth medium. Grownin
enrichment culture with terephthalic acid as the sole energy and carbon
source.

Reference: Harada, Koiwa. (1977): J. Ferment. Technd. 55, 97-102; cited in: Chem.
Abstr. 87, 2191h (1977)

Type: Aerobic

Inoculum: Alcaligenes . (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP Unknown

Test Substance: No Data

Remark: Isolated from soil. Grown in enrichment culture with
terephthdic acid as the sole energy and carbon source.

Reference: Koiwa, Igatashi. (1979): Toyo Soda Kenkyu Hokoku 23, 35-39; cited in:
Chem. Abstr. 90, 182922r (1979)

Type: Aerobic

Inoculum: Arthrobacter sp. (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from soil using iso-phthdic acid in theisolation medium. Grown
in medium with terephthalic acid as the sole energy and carbon source.

Reference: Harada, Koiwa. (1977): J. Ferment. Technol. 55, 97-102; cited in: Chem.
Abstr. 87,2191h (1977)

Type: Aerobic

Inoculum: Arthrobacter sp. (Bacteria)

Degradation:

Method:

Other:

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from soil using and agqueous medium containing terephthdic acid
asthe sole energy and carbon source.

Reference: Koiwa, Igatashi. (1979): Toyo Soda Kenkyu Hokoku 23, 35-39; cited in:

Chem. Abstr. 90, 182922r (1979)
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Type: Aerobic

Inoculum: Arthrobacter terregens (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from an industrial sewage pond with terephthdic acid in the
isolaion medium. Grown in medium containing an aqueous medium of
terephthdic acid as the sole energy and carbon source.

Reference: Karegoudar, Pujar. (1984): J. Karnatak Univ. Sdi. 29, 69-73; cited in:
Chem. Abstr. 104, 39094z (1986)

Type: Aerobic

Inoculum: Arthrobacter terregens (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from mold. Grown in an agueous medium containing terephthalic
acid asthe sole energy and carbon source.

Reference: Karegoudar, Pujar. (1984): Proc. Indian Aced. Sci. (Chem. Sci.) 93, 1155
1158

Type: Aerobic

Inoculum: Becilluscirroflagdlosus (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from an industria sewage pond with terephthdic acid in the
isolation media. Grown in an aqueous media of terephthdic acid asthe
sole energy and carbon source.

Reference: Karegoudar, Pujar. (1984): J. Karnatak Univ. Sdi. 29, 69-73; cited in:
Chem. Abstr. 104, 39094z (1986)

Type: Aerobic

Inoculum: Nocardiaresticta (Bacteria)

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from an industrid sewage pond with terephthdic acid in the
isolation media. Grown in an agueous media of terephthdic acid asthe
sole energy and carbon source.

Reference: Karegoudar, Pujar. (1984): J. Karnatak Univ. Sai. 29, 69-73; cited in:
Chem. Abstr. 104, 39094z (1986)

Type: Aerobic

Inoculum: Nocardia resticta

Concentration: Related to test substance

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown
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Test Substance: No Data

Remark: Isolated from mold. Grown in agueous mediacontaining terephthaic acid
asthe sole energy and carbon source. Concentration: 500 to 2000 mg/l.

Reference: Karegoudar, Pujar. (1984): Proc. Indian Acad. Sci. (Chem. Sai.) 93, 1155-
1158

Type: Aerobic

Inoculum: Pseudomonas dcdigenes

Degradation:

Method:

Other: Unknown

Year:

GLP Unknown

Test Substance: No Data

Remark: Isolated from and industria sewage pond with isolation media containing
only terephthdic acid. Grown in aqueous media containing terephthaic
acid asthe sole energy and carbon source.

Reference: Karegoudar, Pujar. (1984): J. Karnatak Univ. Sai. 29, 69-73; cited in:
Chem. Abstr. 104, 39094z (1986)

Type: Aerobic

Inoculum: Pseudomonas acaligenes

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from mold. Grown in media containing terephthaic acid asthe
sole energy and carbon source. Concentration: 500 to 2000 mg/l.

Reference: Karegoudar, Pujar. (1984): Proc. Indian Acad. Sai. (Chem. Sai.) 93, 1155-
1158

Type: Aerobic

Inoculum: Pseudomonas sp.

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated from soil. Aerobic degradation in agueous media. Grown in
media containing terephthalic acid as the sole energy and carbon source.

Reference: Elmors, Hopper. (1981): Biochem. Soc. Trans. 9, 431

Type: Aerobic

Inoculum: Pseudomonas testosteroni

Degradation:

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Remark: Isolated with o-phthal ate as the sole carbon source. Grown aerobicdly in
mediain which terephthalic acid is the sole energy and carbon source.

Reference: Keyser, Pujar, Eaton, Ribbons (1976): Environ. Health Perspect. 18, 159-
166

Type: Aercbic

Inoculum:

Other Bacteria: Acinetobacter sp.

Concentration:

200 mg/l related to Test substance

42
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Degradation: ca 100%

Method:

Other: Unknown

Year:

GLP: Unknown

Test Substance: No Data

Reference: Ling, Xiong, Qian (1986): Huanjing Huaxue 5(4), 7-13; cited in: Chem.
Absir. 106, 37903e (1987)

Type: Aerobic

Inoculum: Other bacteria: Mycobacter lacticolum

Degradation:

Method:

Other: Unknown

Year:

GLP Unknown

Test Substance: No Data

Remark: Isolated from activated dudge from an industrid site. Aerobicaly
degrades in aqueous media containing terephthaic acid.

Reference: Naumova, Usmanova, Lisin, Shchurov (1984): Biol. Nauki (Moscow) 2,
96-100; cited in: Chem. Abgtr. 100, 1613615 (1984)

Type: Aerobic

Inoculum: Pseudomonas sp.

Concentration: 200 mg/l related to test substance

Degradation:

Method: Other: unknown

Year:

GLP: Unknown

Test substance: No Data

Remark: 100% degradation by 14 hoursin aqueous media. 1solated from activated
dudge from an indudtria site. Aerobic degradation.

Reference: Ling, Xiong, Qian (1986): Huanjing Huaxue 5(4), 7-13; cited in: Chem.
Abstr. 106, 37903e (1987)

Type Aneerobic

Inoculum: Other

Degradation:

Result: Other

Method: Warburg respirometer

Year: 1981

GLP: Unknown

Test substance:

Remark: Mixed culture of bacteriaisolated from freshwater sediment. Dose of 10
umol at atemperature of 30 degrees C and apH of 7.5. Rapid degradation.

Reference: Aftring RP, Chalker BE, Taylor BF. (1981) Degradation of phthalic acids
by dentrifying mixed cultures of bacteria. Appl Environ Microbiol 41,
1177-83

Type:

Inoculum: Activated dudge, nor-adapted

Degradation: 0 % after 14 days

Method: Other: ORIGINAL-M | T I-Test, Biodegradability and Bioaccumulation Test
of Chemica Subgtances (C-5/98/JAP) 1978

Year:

GLP: Unknown

Test substance: No Data

Reference: Gerike, Fischer. (1979): Ecotoxicol. Environ. Safety 3, 159
173
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36 BOD-5, COD or BOD-5/COD
Type: Aerobic
Inoculum: Activated dudge, adapted
Concentration: 1000 mg/l related to COD (Chemical Oxygen Demand)
Degradation: 96 % after 0.6 day
Result: Other
Method: Other
Year: 1984
GLP
Test Substance:
Remark:
Method: Warburg Respirometer pH:7.0-7.2
Temperature: 30° C; Activated dudge acclimated using 1000 mg/l COD of
Terephthalate in a SOAS unit for 24 days.
Reference: Lund FA, Rodriguez DS. (1984) Acclimation of activated dudge to mono-
substituted derivations of phenol and benzoic acids. J Gen Appl Microbiol
30, 53-61
Type: Aerobic
Inoculum: Activated dudge, adapted
Concentration: 1000 mg/l related to COD  (Chemica Oxygen Demand)
Degradation: > 95 % after 2 days
Method:
Other: CSB-measurement, pH 7.0 - 7.2
Year:
GLP: Unknown
Test Substance: No Data
Remark: Adapted for 24 hours. Aerobic degradationin aqueous medium.
Reference: Lund, Rodriguez. (1984): J. Gen. Appl. Microbioal. 30, 53-61
37 BIOACCUMULATION
Species:
Exposure period:
Concentration:
BCF:
Elimination:
Method: Other
Year: 1988
GLP: Unknown
Test substance:
Remark: Result: BCF=3.2 (calculated from EPIWIN)
Reference: Syracuse Research Corporation
38 ADDITIONAL REMARKS
None
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40 ECOTOXICITY
41 ACUTE AND PROLONGED TOXICITY TO FISH

Type
Specied/Strain
Exposure period
Unit

Analytical monitoring

LCO
LC50
NOEC
Method

Year

GLP

Tes substance
Remark

Result

Test condition

Remark

Réliability
Reference

Type:

Species:
Exposure period:
Unit:

Analytical monitoring:

LCq

LC -

LC 100

Method:

Year:

GLP:

Test substance:

datic

Golden orfe (Leuciscus idus meanctus)
96 hours

mg/l

yes

> 1000 (homind)

> 1000

3 1000 (nomina)

OECD Guideline 203 "Fish, Acute Toxicity Test"

1991

yes

asprescribed by 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was
99.9%.

Dissolved oxygen, temperature, conductivity, akdinity, and hardness did
not vary between groups. The pH of the water decreased dightly asa
function of time and increasing concentration of test materid (i.e. the pH
of the vessdl containing 1000 mg/l a 96 hourswas 7). All test condition
values were within acceptable limits. No mortalities or behaviord changes
were noted at any concentration during the study.

Fish were hdd for 21 daysin 376 liter glass vessds containing 327 liters of
recongtituted water (19 °C, 85-95% oxygen). Fish density was 0.51 g/liter.
They were fed five times aweek with 50% Tetra Specia Mix and 50%
IBL Novo food tablets prior to study. The study was conducted in 16 liter
stainless steel vessals that contained 10 liters of test solution. Test solution
was not renewed. At thetime of the test, fish were an average of 4.86 +
047 cminlengthand weighed 1.028 + 0.246 g. Tenfishwereplacedin
each vesH (for aloading rate of 1.028 g/l). Fish were not fed during the
test. Thetest article was diluted with reconstituted purified water to yield
nominda concentrations of 130, 220, 350, 600 and 1000 ppm. The actud
concentration of the highest exposure level was 999.3 ppm at time 0, and
922.2 ppm at 96 hours. Fish were maintained at 22.0 + 0.07 °C, apH of
7.57 + 0.26, conductivity of 1026.9 + 367.74 microS/cm, akalinity of
41,68+ 1.14 mg/l CaCO;, hardness of 193.86 + 75.0 mg/l CaCO;, and a
light/dark photoperiod of 16/8 hours. The dissolved oxygen content was
8.33 £ 0.22 mg/l and was maintained through aeration. Parameterswere
determined at time 0 and every 24 hourstheresfter.

Under the test conditions it was believed that some of the terephthalic acid
was converted to asdt form. Fish loading was dightly abovethe 1.0 ¢/l
recommended leve, but was not believed to impact the results.

(2) rediable without restriction

Amoco Corporation (1993) A Study of the Acute Toxicity to Fish
(Leuciscusidus meanotus) of Terephthalic Acid. Conducted by Battelle
Europe; Study # BE-EA-128-91-01-F3A-3; Reference no. 21

Semidtatic

Sdmo gardneri

96 hours

mgl

Unknown

500

798- 1640

1500

OECD Guideline 203 "Fish, Acute Toxicity Test"
1991

Yes

Asprescribedby 1.1 - 1.4

UNEP PUBLICATIONS
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Remark: Mean vdue 1157 mg/l
Reference: IClI Internal Report BLS 1200/B 1991
Type: Saic
Species: Brachydaniorerio
Exposure period: 96 hours
Unit mg/l
Analytical monitoring: Unknown
LCg >500
Method: OECD Guideline 203 "Fish, Acute Toxicity Test"
Year: 1989
GLP: Yes
Test substance: Asprescribedby 1.1 - 1.4
Remark: Nomind concentration. Examined at a concentration of 500 mg/l inthe
presence of Tween 80 (0.095 mi/l). The pH vaue was 8.0 at the beginning
of the study and 5.0 at the end of the study. At 72 hours, some of the test
meateria had settled to the bottom. The detection limit was 19 mg/l.
Reference: Hoechst AG (1989): Unveroeffentlichte Untersuchung (89.0573)
42 ACUTE TOXICITY TO AQUATIC INVERTEBRATES (e.g. Daphnia)

Type:
Species/Strain:
Exposure period:
Unit:

Analytical monitoring:
NOEC:

ECO:

EC50:

Method:

Year:

GLP.

Test Substance:
Remark:

Result:

Test condition:

datic

Water flea(Daphniamagna)

48 hours

mg/l

Yes

600 (nomina

600 (nomind

>1000 (nomind)

OECD Guideline 202, Part 1 "Daphniasp., Acute Immobilization Test"
1991

Yes

asprescribed by 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was
99.9%.

Water quaity parameters of pH, oxygen concentration, temperature and
akalinity remained within acceptable limits throughout the study and did
not differ sgnificantly with time or increasing concentration of test
materia. Conductivity of the saline control group (1660 at time 0) was
higher than most other groups. Conductivity increased with increasing
concentration of test materid (from 570 to 1230 microS/cm at time O for
1000 ppm). Lethality was 1/20 (5%) in the sdlinity control group and 1/20
in Dahpnia exposed to 1000 ppm.

Adult Daphnia (gpprox. 20/vessel) were kept in 3.5 liter vessals containing
2 liters of Elendt M 7 medium (22 °C) and were fed with agae. Daphnia
were placed in recongtituted water 24 hours prior to test. New -born
Daphids were collected and held for 6 hours. The study was conducted in
quadruplicate using 5 new-born Daphnia (6-20 hours )/concentration in
each 300 ml test vessdl. Thetet article was diluted with purified
recongtituted water to yield nomina concentrations of 0, 80, 130, 220, 350,
600 and 1000 ppmin atotal volume of 200 ml. The actua concentration
of the highest exposure level was 951.5 ppm at time 0, and 982 ppm at 48
hours. A group of Daphnids was aso exposed to water thet contained 1.57
g NaOH that was pH adjusted by adding HCI (sdinity control). Vessds
were not aerated. Daphniawere maintained at 22.07 + 0.11 °C, apH of
7.79 £ 0.06, disolved oxygen content of 8.31 + 0.15 mg/l, conductivity of
929.38 + 369.64 microS/cm, dkainity of 42.91 + 1.55 mg/l CaCOs,
hardness of 232.64 + 12.61 mg/l CaCO3, and alight/dark photoperiod of
16/8 hours. The number of immobilized fleas was noted &t 0, 24 and 48
hours.

46
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Remark: Under the test condiitionsit was believed that some of the terephthalic acid
was converted to asdlt. Immobilization at the highest dose was only noted
in1of the20 fleas.
Reliability: (1) reliable without restriction
Reference: Amoco Corporation (1993) A Study of the Acuteimmobilisation to
Daphnia of Terephthalic Acid. Conducted by Battelle Europe; Study # BE-
EA-128-91-02DAK-3;
43 TOXICITY TO AQUATIC PLANTS

44

Type:

Species:

Endpoint:
Exposure period:
Unit:

Analytical monitoring:
Toxic Limit Conc:
NOEC:

ECH0:

Method:

Year:

GLP:

Test substance:
Remark:

Result:

Test condition:

Remark:

Reliability:

Reference:

Saic

Algee (Scenedesmus subspicatus)

growthinhibition

96 hours

mg/l

Yes

no toxicity was observed

>1000 (nomindl)

>1000 (nomindl)

OECD Guiddine 201, "Alga, Growth Inhibition Test"

1991-1992

Yes

asprescribed by 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was
99.9%.

The pH and temperature of flasks containing test materia remained within
acceptable limits throughout the study and did not vary with time or
concentration of test materid. The pH of the control medium increesed
from 8.2 t0 10.2. Therewas no effect of test materia on dga growth. The
test was congidered vaid, as the concentration of control dgee increased

by afactor of 93.3 within 3 days (at least afactor of 16 isrequired).

The study was conducted in quadruplicateusing 1¢* cellsml per test
concentration. A total of 100 ml of test solution wasused. The age of the
stock and pre-cultureswere 13 and 4 days, respectively. Test vessels
congsted of 300 ml Erlenmeyer flasks containing 100 ml of test solution
and were capped with a cotton plug. Flaskswere shaken at arate of 80
oscillations'minute. Room temperature was 23 + 1 °C, pH ranged from
8.1- 10.2, and alight/dark photoperiod of 24/0 hourswas used. The
quantum flux density was 120uE/sec-m™2 Nominal test concentrations
were 62.5, 125, 250, 500 and 1000 ppm. The actua concentration of the
highest exposure level was 927.05 ppm at time 0 and 408.85 ppm at 96
hours. Lower concentrations were within 70-105% nomina levelsa time
0, but less than 10 ppm after 96 hours. Growth inhibition was determined
daily by counting the number of cells per volume of test solution (cell
concentretion).

Under the test conditionsit was believed that some of the terephthalic acid
was converted to asdt. The decrease in concentration was believed to be
due to adsorption of the material by the dgee. Cellsin al replicatestreated
with 125 —1000 ppm were noted to have appeared paler than controls or
those treated with 62.5 ppm between 48-72 hours.

(2) relidble with retrictions; Reliability was decreasad due to difference
between nominal and measured vaues at time 0 and 96 hours.

Amoco Corporation (1993) A Study of the Toxicity to Algee
(Scenedesmus subspicatus) of Terephthalic Acid. Conducted by Battelle
Europe; Study # BE-EA -128-91-(2-AL G-3; Reference

TOXICITY TO MICROORGANISMS (e.g. Bacteria)

Type:
Species:
Exposure period:

Aquatic
Activated dudge of a predominantly domestic sewage
16 days
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Unit: mg/l
Analytical monitoring: Yes
ECy: 1392.8
Method: OECD Guiddine 209 "Activated Sludge, Respiration Inhibition Test"
Year: 1991
GLP. Yes
Test substance: Asprescribedby 1.1 - 1.4
Remark: Therespiration rate of activated dudge was not inhibited at saturated
concentrations during the range finding test.
Reference: Amoco Chemicals Co. (1992) Datacited in aletter with enclosures from
Amoco Chemicals Co. to ICl Chemicas & Polymers Limited. Dated
January 29, 1993.
Type
Species: Other protozoa: Fasciola hepetica
Exposure period: 2 hours
Unit: mg/l
Analytical monitoring: Unknown
ECqu 830
Method: Other: unknown
Year:
GLP: Unknown
Test substance: No Data
Remark: Parameters tested were mobility and changein color.
Reference: Kurelec, Povse, Rijavec, Japelj, Globokar, Zupet (1972): Vet. Arh. 42 (1-
2),511
Type:
Species: Other protozoa: Tetrahymena pyriformis
Exposure period: 24 hours
Unit: mg/l
Analytical monitoring: Unknown
Ea): 800
Method: Other: motility inhibition
Year:
GLP: Unknown
Test substance: No Data
Reference: Y oshioka, Ose, Sato (1985): Sci. Totd Environ. 43, 149-157
Type:
Species: Other: nematode: Caenorhabditis elegans
Exposure period: Unknown
Unit: ug/ml
Analytical monitoring: Unknown
ECO: 1
Method: Other: unknown
Year: 1986
GLP. Unknown
Test substance: No Data
Remark: Terephthalic acid does not affect the early embryogenesis of the soil
nematode Caenorhabditis elegans, but causes severe disturbancein the
growth and reproduction of larva and adult C. elegans. One ug/ml arrests
the growth of L1 larvae at the L1-L.2 stage. However, embryoscan
develop normally to hatching even in the presence of TPA.
Reference: Tabuse, Y., Miwa, J. (1986) Dev. Growth Differ. 28(4): 410
[BIOSIS/87/05608]
45 CHRONIC TOXICITY TO AQUATIC ORGANISM S
451 CHRONIC TOXICITY TO FISH
Not Available
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46

452 CHRONICTOXICITY TO AQUATIC INVERTEBRATES (e.g. Daphnia)

TERRESTRIAL ORGANISMS

461 TOXICITY TO SOIL DWELLING ORGANISMS

462 TOXICITY TOTERRESTRIAL PLANTS

Species:
Endpoint:
Expos Period:
Unit:

ECqo

Method:
Year:

GLP:

Test substance:
Remark:
Reference:

Species:
Endpoint:
Expos period:
Unit:

Test substance:
Remark:
Reference:

Not Available

Not Available

Avenasativa (Monocotyledon)
Other: seedling root éongation

1day
mg/l

100
Unknown

Unknown
No data

Nomina concentration.

Isogal, Komoda, Okamoto (1972): Sci. Pap. Coall. Gen. Educ., Univ. Tokyo

22(2), 129135

Oryzasativa (Monocotyledon)
Other: seedling root elongation

5days
mg/l

>10

100
Unknown

Unknown
No data

Nomina concentration

Isogai, Komoda, Okamoto (1972): Sci. Pap. Call. Gen. Educ., Univ. Tokyo

22(2), 129135

46.3 TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL ORGANISMS

Species:
Endpoint:
Expos period:
Unit:

LCg

Method:
Year:

GLP:

Test substance:
Remark:
Reference:

Species:
Endpoint:
Expos period:
Unit:

Method:

Year:

GLP

Test substance:
Remark:

Drosophila melanogaster

mortdity
3days
mgkg bw
166
Unknown

Unknown
No data
Larvaand pupa

Goncharova, Kuzhir, Levina (1984): Vests Akad. Navuk BSSR, Ser.

Biyal. Navuk, 47-50
White Leghormn-Chicken

mgkg/day

Unknown

Unknown
No data

No information on egg laying and Eirquaitaet.
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Reference: Pepper, Singer, Summers, McConachie (1967): Poult. Sci. 46(2), 411-417
4.7 BIOLOGICAL EFFECTSMONITORING
Not Available
48 BIOTRANSFORMATION AND KINETICSEXCLUDING MAMMALS
Not Available
49 ADDITIONAL REMARKS
None
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OECD SIDS TEREPHTALIC ACID (TPA)
50 TOXICITY
51 ACUTE TOXICITY

511 ACUTEORAL TOXICITY

Type:
Species:
Strain:
%X.

Nurﬁber of animals:

Vehicle:
Value:
Method:

Year:

GLP

Test substance:
Remark:

Result:

Test condition:

Reliability:
Reference:

Type:

Species:
Value:
Method:

Year:

GLP:

Test substance:
Remark:
Reference:

Type:

Species
Value:
Method:

Year:

GLP:

Test substance:
Reference;

Type
Species
Value:
Method:
Year:

LD50

rat

Sprague Dawley
mde and femde
5lsex

water

> 5,000mgkg bw
other: limit

1990

yes

asprescribed by 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was not

noted but typicaly exceeds 99%.

No desthswere noted in either sex. Clinical Sgns conssted of diarrhea (M
5/5; F 5/5), redness around nose (M 3/5; F 2/5), and discolored inguinal fur
(M 4/5; F 1/5). Signsdiminished in most animals by 48 hoursand al were
normal at study termination. Mean body weghtsincreased duringthe
study. No alterationswere noted during gross necropsy.

A single dose of 5000 mg/kg test materid (diluted with water to form a
50% wiv suspension) was administered by ord gavage a arate of 10
mi/kg. At initiation of dosing ratswere approximately 9 weeks of age and
weighed an average of 310 g (M) and 183 g (F). Body weightswere
assessed at dosing, and on Days 7 and 14. Animals were observed daily
for 14 days a which time they were killed and necropsied.

(1) reliable without restriction

Amoco Corporation (1990) Acute Ord Toxicity Study of Terephthalic
Acidin Rats. Conducted by |1 T Research Ingtitute. 11 TRI Study #1557

LD g
Rat

> 15380 mg/kg

Other

1975

No

Asprescribedby 1.1 - 1.4

Amoco Corporation (1975) Acute Oral Toxicity Study With Terephthaic
Acidin Rats. Conducted by Industria Bio Test Laboratories, Inc. IBT
Study #601-06339

LD g
Rat

1960 mg/kg

1966

Unknown

Asprescribedby 1.1 - 1.4

Caujolleet d. (1991) Comptes Rendus 160, 1079-1100 1966

LD g5
Rat

18300 mgkg

1972
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GLP: Unknown

Test substance: Asprescribedby 1.1 - 1.4

Reference: Marhold. (1972) Sornik VVydedku Toxicologickeho Vysentreni Latek a
Pripavku 1971: 52

Type: LD g

Species: Rat

Value: >5000 mg/kg

Method:

Year: 1966

GLP: Unknown

Test substance: Asprescribedby 1.1 - 1.4

Reference: Massman. (1966) Inst Fuer Arbeitsmedizin der Uni Tuebingen, 1966

Type LD g

Species: Mouse

Value: >5000 mg/kg

Method:

Year: 1968

GLP: Unknown

Test substance: Asprescribedby 1.1 - 1.4

Remark:

Reference: Hoshi A, Yana R, Kuretani K. (1968) Toxicity of terephthalic acid Chem
Pharm Bull 16 1655-1660

Type: LDg

Species: Mouse

Value: 6400 mglkg

Method:

Year: Unknown

GLP Unknown

Test substance: Asprecribedby 1.1 - 1.4

Reference: Moffitt AE, Clary JJ, Lewis TR, Blanck MD, Perone VB. (1975)
Absorption, distribution, and excretion of terephthalic acid and dimethyl
terephthalate. Amer Ind Hyg Assoc J 36, 633-641

Type: LDg

Species: Mouse

Value: 1470 mg/kg

Method:

Year: 1966

GLP: Unknown

Test substance: Asprescribedby 1.1 - 1.4

Reference: Moffitt AE, Clary JJ, Lewis TR, Blanck MD, Perone VB. (1975)
Absorption, distribution, and excretion of terephthalic acid and dimethyl
terephthaate. Amer Ind Hyg Assoc J 36, 633-641

Type: LDo

Species: Rat

Value: 2000 mg/kg

Method:

Year: 147

GLP: Unknown

Test substance: Asprescribedby 1.1 - 1.4

Reference: DuPont unpublished study, MR 170-042

Type: Other

Species: Mouse

Value:

Method:

Year: 1965

GLP: Unknown

Test substance: No data
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Remark:

Reference:

At 10 gm/kg (in 5% in starch): distributed movement co-ordination,
damaged gadtrointestingl tract, caused fluid retention, and tissue death in
internd organs. 40% of trested animalsdied within 6-12 days. At5
gmv/kg: pronounced "vascular" disorders, effects on nervous system
function and areduced rate. At 0.5 gmv/kg: only mild trandent effects on
the nervous system - excitation and depression.

Moffitt AE, Clary JJ, Lewis TR, Blanck MD, Perone VB. (1975)
Absorption, distribution, and excretion of terephthdic acid and dimethyl
terephthalate. Amer Ind Hyg Assoc J 36, 633-641

512 ACUTEINHALATIONTOXICITY

Type:
Species:
Strain:
%X.

Number of animals:

Vehicle:
Exposuretime:
Value:
Method:

Year:

GLP

Test substance:
Remark:

Result:

Test condition

Remark:

Reliability:

Reference:

Type:

Species:
Exposuretime:
Value:
Method:

Year:

GLP.

Test substance:
Remarks:

Reference:

LC50

ra

Sprague Dawley

mde and femde

5lsex

NA

2hours

>202 mg/l

other: limit

1987

yes

asprescribed by 1.1-1.4

Terephthalic acid was supplied by the Amoco Corporation. Purity was not
noted but typicaly exceeds 99%.

No deeths were noted in either sex. Clinical signs consisted of: norma (M
1/5; F 3/5); diarrhea (M :3/5); redness around nose (M 4/5; F 1/5); wet
inguind fur (F 1/5); discolored inguind fur (M 3/5; F 2/5); discolored
abdomina fur (F 1/5); and abdomind hair loss (F 1/5). Mean body
weights increased during the study. Alterations noted during gross
necropsy consisted of: normd (M 3/5; F 4/5); dark lungs (M 1/5); and
enlarged mandibular lymph node (M 1/5; F 1/5).

Animalswere exposed to asingle 2.02 mg/l concentration of test materia
as aparticulate aerosol for two hours. A time-weighted average
concentration was determined by gravimetric andysis. Exposure occurred
in68.2 L glass chambers at atemperature of 21°C and relative humidity of
40%. At initiation of exposure rats weighed an average of 198 g (M) and
167 g (F). Body weights were assessed at time of exposure and on Days 7
and 14. Animaswererinsed in warm water after exposure to remove test
materid from skin. Animals were observed daily for 14 days at which
time they were killed and necropsied.

Technicd difficulties prevented sizing of the particulate test materid and
the protocol -desired exposure concentration of 5 mg/l for 4 hours. Thus,
animals underwent only a 2 hour exposure to 2.02 mg/l.

(2) rediable with regtrictions; Rdliability was decreased due to inability to
measure test particle size.

Amoco Chemicals Corporation (1987) Acute Inhalation Toxicity Study of
Purified Terephthalic Acid in Rats. Conducted by 11T Research Indtitute.
IITRI Study #1158;

Other
Rat
4 hour

Other

1987

Yes

Asprescribedby 1.1 - 1

Groups of 10 mae rats were each exposed nose only for asingle four hour
period to aerosols of terephthalic acid at target concentrations of 30, 100 or
1000 mg/m®. No t restment related abnormalities were observed.

ICl Internal Report CTL/R/919 (1987)
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Type: Other

Species: Mouse

Exposuretime: 10 minutes

Value: 1mgl

Method: Other

Year: 1987

GLP: Yes

Test substance: Asprescribedby 1.1 - 1.4

Remark: Groups of 5 male mice were each exposed, nose only, for asingle 10
minute period to aerosols of terephthalic acid a target concentrations of
1000 mg/m®. Their respiratory rate was messured using optical
plethysmography, before, during and after exposure. A mean rate of
depression of 19% was measured indicating that terephthalic acid hasa
low irritant potential .

Reference: ICl Interna Report CTL/R/919 (1987)

513 ACUTE DERMAL TOXICITY

Type:
Species:
Strain:
%X.

Number of animals:

Vehicle:
Value;
Method:

Year:

GLP

Test substance:
Remark:

Result:

Test condition:

Reliability:
Reference

LDy

Rabbit

New Zedland

mde and femde

5lsex

None

> 2000 mg/kg bw

other; limit dose

1990

Yes

as precribed by 1.1-1.4

Terephthdic acid was supplied by the Amoco Corporation. Purity was not
noted but typically exceeds 99%.

No desths were noted in either sex. The only clinical Sgns noted consisted
o an erythemaat the gpplication siteimmediately after unwrapping in 2/5
malesand 4/5 females. All animads appeared norma by Day 4. Mean
body weightsincreased during the sudy. No dterations were noted during
gross necropsy.

At initiation of exposure rabbits were about 3 months of age and weighed
an average of 259 kg (M) and 245 kg (F). Prior to goplication, the backs
were shaved and moistened with water. A single dose of 2000 mg/kg test
materia (aneat powder) was applied on theback and covered with an
occlusive wrap. Body weights were assessed at dosing, and on Days 7 and
14. Animalswere observed daily for 14 days at which time they were
killed and necropsied.

(2) reliable without restriction

Amoco Chemicals Co. (1990) Acute Dermal Toxicity Study of
Terephthdic Acid in Rabbits. Test Study Reference: IITRI SN 1558, TA#
445F;

514 ACUTETOXICITY BY OTHER ROUTES OF EXPOSLRE

Type:
Species:

Route of admin.:

Value:

Method:

Year:

GLP.

Test substance:
Reference:

Type:
Species:

LD g
Rat

i.p.
2250 mg/kg

1966
Unknown

Massman. (1966) Inst Fuer Arbeitsmedizin der Uni Tuebingen, 1966

LD g
Rat
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antimaaria drugs |V terephthdic acid and its dihydroxamic derivaive.
Toxicol Appl Pharmacol 18, 469-486

OECD SIDS TEREPHTALIC ACID (TPA)

Route of admin.: i.p.

Value: 1210 mg/kg

Method:

Year: 1966

GLP: Unknown

Test substance: No data

Reference: Caujolleet d. (1991) Comptes Rendus 160, 1079-1100 1966

Type: LD g

Species: Mouse

Route of admin.: i.p.

Value: 830 mg/kg

Method:

Year: 1966

GLP: Unknown

Test substance: No data

Reference: Caujolleet d. (1991) Comptes Rendus 160, 1079-1100 1966

Type LDx

Species: Mouse

Route of admin.: i.p.

Value: 1430 mg/kg

Method:

Year: 1968

GLP: Unknown

Test substance: No data

Reference: Hoshi A, Yana R, Kuretani K. (1968) Toxicity of terephthalic acid Chem
Pharm Bull 16 1655-1660

Type LD g

Species: Mouse

Route of admin.: i.p.

Value: 1900 mg/kg

Method:

Year:

GLP: Unknown

Test substance: No data

Reference: Grigas EO, Ruiz R, Ariado DM. (1971) Cardiopulmonary effects of
antimaaria drugs |V terephthaic acid and its dihydroxamic derivative.
Toxicol Appl Pharmacol 18,
469486

Type: LDx

Species: Mouse

Route of admin.: (A2

Value: 770mg/kg

Method:

Year: 1966

GLP: Unknown

Test substance: No data

Reference: Caujolleet d. (1991) Comptes Rendus 160, 1079-1100 1966

Type: LD 100

Species: Dog

Route of admin.: (A2

Value: 767 mg/kg

Method:

Year: 1971

GLP: Unknown

Test substance: No data

Reference: GrigasEO, Ruiz R, Ariado DM. (1971) Cardiopulmonary effects of
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Type LDy

Species: Mice, ras, rabbits, cats, dogs

Route of admin: AV

Value: 100- 700 mg/kg

Method: Unknown

Year: 1971

GLP: Unknown

Test substance: No data

Remark: The pharmacologica festures of terephthalic acid were examined in mice,
rats, rabhits, cats, and dogs. The injection of sublethal amounts of
terephthalic acid progressively stimulated respiration, increased pulmonary
resistance, and decreased pulmonary compliance. Dogswere given 100 to
700 mg/kg of terephthalic acid intravenoudy. After 100 mg/kg, the
respiratory minute volume was devated; after 500 mg/kg, pulmonary
compliance was decreased; and after 600 mg/kg, adecreased in aortic
blood pressure occurred. Degth of the dogs was preceded by respiratory
arrest and an abrupt decrease in aortic blood pressure.

Reference: Grigas EO, Ruiz R, Ariado DM. (1971) Cardiopulmonary effects of
antimaaria drugs |V terephthdic acid and its dihydroxamic derivative.
Toxicol Appl Pharmacol 18,
469-486.

52 CORROSIVENESSAND IRRITATION

521  SKINIRRITATION

Species.
Result:

EC classificat.:
Method:

Year:

GLP:

Test substance:
Remark:
Reference:

Species:
Result:

EC classificat.:
Method:

Year:

GLP:

Tes substance:
Reference:

522 EYE IRRITATION

Species:
Result:

EC classificat.:
Method:

Year:

GLP:

Test substance:
Remark:
Reference:

Rabbit
Notirritating
Notirritating

1990

Yes

Asprescribedby 1.1 - 1.4

No irritancy or corrasivity was observed.

Amoco Corporation (1990) Abbreviated Acute Dermd Irritancy /
Corrosivity Study of Terephthalic Acid in Rabbits. Conducted by 11T
Research Indtitute. [ TRI Study #1556.

Rebhit
Slightly irritating
Notirritating

1975

No

No data

Amoco Corporation (1975) Primary Skin Irritation Test with Terephthalic
Acidin Rabhits. IBT Study #601-06339.

Rabbit

Notirritating

Notirritating

Other

1990

Yes

Asprescribedby 1.1 - 1.4

Virtualy no irritation was observed.

Amoco Corporation (1990) Abbreviated Primary Eye Irritation Study of
Terephthalic Acid in Rabbits. Conducted by 11T Research Indtitute. I TRI
Study #1555.
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Species: Rabhit

Result: Slightly irritating

EC classificat.: Notirritating

Method: Other

Year: 1975

GLP: No

Test substance: No data

Reference: Amoco Corporation (1975) Eye Irritation Test with Terephthalic Acid in
Rabbits. IBT Study #601-06339.

Species: Rabbit

Result: Slightly irritating

EC classificat.:

Method:

Year: Unknown

GLP: Unknown

Test substance: No data

Reference: Moffitt AE, Clary JJ, Lewis TR, Blanck MD, Perone VB. (1975)
Absorption, distribution, and excretion of terephthalic acid and dimethyl
terephthdate. Amer Ind Hyg Assoc J 36, 633-641

Species: Rabbit

Result: Slightly irritating

EC classificat.:

Method:

Year: 1986

GLP: Unknown

Test substance: No data

Reference: Prehled Prumydove Toxikol Org Latky 317, 1986, Cited in RTECS.

53 SENSITIZATION

54

Type:

Species:
Result:
Classification:
Method:

Year:

GLP:

Test substance:
Remark:
Reference:

REPEATED DOSE TOXICITY

Species:

Sex:

Strain:

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

Control group:
NOAEL.:
LOAEL:
Method:

Year:

Guineapig

Not sensitizing

Unknown
Unknown
No data

Moffitt AE, Clary JJ, Lewis TR, Blanck MD, Perone VB. (1975)
Absorption, distribution, and excretion of terephthalic acid and dimethyl
terephthdate. Amer Ind Hyg Assoc J 36, 633-641

Rat

madeand femde

other: Albino

oral feed

15 weeks

daily in diet

None

0.05, 0.16, 0.50, 1.6, and 5.0%

yes, concurrent no treatment

1.6% (gpproximately 1220 mg/kg in maes and 1456 mg/kg in females)
5.0% (approximately 3837 mg/kg in maesand 4523 mg/kg in femdes)
other

1970
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GLP: no (pre-GLP)

Test substance: asprescribed by 1.1-1.4

Remark: Terephthalic acid was supplied by the Amoco Chemicals Corporation.
Purity was not noted but typicaly exceeds 99%.

Result: Survival: 4 animas (one mae at 0.5% (Day 56) and three femaesin the
highest dose (Days 54, 87, and 90) died of unknown etiology.
Clinicd sgns: Hematuria was noted on a sporadic basisin the latter two

thirds of the study in malestreated with 5.0%.
Growth Body weights from both sexes treated with 5.0% were mildly
depressed.
Food Intake: No effects were noted.
Hematology : No effects were noted.
Clinical Chemigry : No effectswere noted.
Urinalysis: The only noteworthy finding was evidence of occult blood.
Positive values were sporadicaly observed in maes of al dose groups
(except the lowest level) and in femdes a dl treatment levels (number of
anima s affected was not listed). Occult blood was noted primarily at the 3
month examination time point except in the high dose animals of both
sexes which showed evidence a 30, 60, and 90 days. It was usudly noted
as“amal”.
Gross Pathology : Findings of interest were limited to the urinary bladder.
Calculi were noted in males treated with 5% (3/3 at 30 days, 2/3 at 60 days,
2/3 a 90 days, and 9/17 at 105 days).
Organ Weights No differences were noted that were deemed attributable
to exposureto test material.
Microscopic Pathology : Proliferative changes (hyperplasia) were noted in
the urinary bladder and occasiondly the kidney pelvis epithdium of dl test
groups and controls. These changes were significantly increased in both
their incidence and severity in high dose (5%) maes. Thisobservation w as
deemed inconclusvein high dose femaes.

Remark: The hyperplastic change noted in the bladder is believed to be secondary to
the chronic irritation induced by the presence of calculi. The bladder
cdculi and subsequent inflammation and hyperplasia seem to be threshold
effectsin that only animalsin the high dose group (5%) displayed this
pattern of pathology.

Test condition: Animals (66-79 gram range) were divided into 7 groups of 60 each
(30/sex) that corresponded to 2 control groups and 5 test groups (0.05,
0.16, 0.50, 1.6 and 5.0% test materid in diet). Food and water were
supplied ad libitum. Parameters assessed included: surviva, clinica
observations, growth, food consumption, hematology, serum clinica
chemigtries, urinalysis, gross pathology, and weights and histology of afull
range of organs. Sacrifices were completed on 6 rats (3/sex) on Days 30,
60, and 90. All remaining animalswere terminated on Day 105. Data
were anadyzed using andysis of variance and Duncan multiple range tests.

Remark: The NOAEL ligted isfor the critica effect (bladder caculi and subsequent
hyperplasia). Doses of 0.05%, 0.16%, 0.5%, 1.6% and 5% corresponded to
goproximately 37.9, 122, 393, 1220 and 3837 mg/kg in maes and 46, 147,
447, 1456 and 4523 mg/kg in females, respectively (based on average body
weight and food intake).

Rdliability: (2) reliable with restrictions; Reliability was decreased dueto
age of study and lack of test article purity.

Reference: Amoco Corporation (1970). Fifteen Week Ord Toxicity of Terephthalic
Acid — Albino Rats. Conducted by Toxicologicd Evauations. LSL
Study#1358

Species: Rat

Sex: Made

Strain:

Route of admin.: Inhalaion

Exposure period: 28 days

Frequency of treatment: 6 hours per day, 5 days per week for 4 weeks

Post. obs. period:

Doses: 21.5mg/m?®
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Control Group:
NOAEL :
Method:

Year:

GLP:

Test substance:
Result:

Reference:

Species:

Sex:

Strain:

Route of admin.:
Exposure period:

Frequency of treatment:

Post. obs. period:
Doses:

Control Group:
NOAEL:
Method:

Year:

GLP:

Test substance:
Result:

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:

215mgm?®

Other

1973

No

Asprescribedin1.1- 14

No desths were recorded and no signs of toxicity or gross pathological
changeswere noted. No histopathol ogy was conducted.

Amoco Corporation (1973) Four Week Inhaation Toxicity Assessment of
Terephthdic Acid in Albino Rats. Conducted by Food and Drug Research
Laboratories, Inc. FDRL Study #1610

Rat
Maefemae

Inhdation

28 days

6 hours per day for 4 weeks
3days

0,052, 1.2, 33mgm’

Y es, concurrent no trestment

1987

Yes

Asprescribedin 1.1- 1.4

No desths occurred in the study. No differences were observed in clinical
chemistry, hematology, body or organ weight changes. Histopathological
findings consisted of minimal tracheal epithdid lining degeneration
obsarved in 19/20 high-exposure rats, compared to 1/20in control rats.
There were no differencesin any measured physologica parameters
between control and high-exposure groups. In follow -up work, the
incidence of minima degeneration changesin the epithdid lining of the
tracheawas 5%, 30%, 65%, and 95% &t exposuresof 0, 0.52, 1.2, and 3.3
mglm3, respectively.

(1) Amoco Corporation (1973) 4-Week Inhalation Toxicity Study of
Terephthaic Acid (TA) In Rats. Conducted by 1T Research Ingtitute.
IITRI Study #1104

(2) Jernigan JD, Leach CL, Hatoum NS, TdsmaDM, Garvin

PJ. (1988) Four-week inhdation study of terephthdic acid.

Toxicologist 8(1), 1005

Rat

Mde

Sprague Dawley
Inhdation

6 months

6 hr/day, 5 days/week

10 r'ng/m3
Y es, concurrent o trestment

1982

Unknown

Asprescribedin1.1- 14

10 mg/m® - "respirable’ dust conc. = 5 mg/m®. No effects on body
weights, organ (lung, liver, kidney, spleen) weights, clinica chemistry or
tissue structure.

(1) Heck HD, Tyl RW (1985) The induction of bladder stones by
terephthalic acid, dimethyl terephthd ate, and melamine 2,4,6-triamino-s-
triazine) and itsrelevance to risk assessment.  Regul Toxicol Pharmacol
5(3), 294-313
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(2) LewisTR, Lynch DW, Schules RL. (1982) Absence of urinary bladder
and kidney toxicity in rats and guinea pigs exposed to inhaded terephthdic
acid and dimethy! terephthalate Toxicologist 2 25

Species: Guineapig

Sex: Mde

Strain: Hartley

Route of admin.: Inhaaion

Exposure period: 6 months

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

Post. obs. period:

Doses: 10 mg/m®

Control Group: Y es, concurrent no trestment

Method:

Year: 1982

GLP: Unknown

Test substance: No data

Remark: 10 mg/m® - "respirable’ dust conc. = 5 mg/m®. No effectson
body weights, organ (lung, liver, kidney, soleen) weights,
clinica chemistry or tissue structure.

Reference: (2) Heck HD, Tyl RW (1985) Theinduction of bladder stones
by terephthdic acid, dimethyl terephthalate, and melamine
2,4,6-triamino-s-triazine) and its relevance to risk assessment.

Regul Toxicol Pharmacol 5(3), 294-313

(2) Lewis TR, Lynch DW, SchulesRL. (1982) Absence of
urinary bladder and kidney toxicity in rats and guinea pigs
exposed to inhaed terephthdic acid and dimethyl
terephthaate Toxicologist 2 25

Species: Rat

Sex: Unknown

Strain:

Route of admin.: Inhalaion

Exposure period:

Frequency of treatment:

Post. obs. period:

Doses:

Control Group: Unknown

Method:

Year: 1984

GLP; Unknown

Test substance: No data

Remark: "Chronic" exposureto 0.08 mg/m3tere|ohthd ic acid decreased the intengity
of noradrendine uptake. At0.4 mglms, the uptake was decreased by 25%.
At 1 mg/m®, the uptake decrease was 62%. Exposureto 0.08 and 0.4
mg/m® caused some increase in monoamine oxidase of the cerebral
hemisphere, and a 1 mg/m?>incressed enzyme was 26%. Catecholamine
o-methyltransferase activity aso increased in the cerebra hemisphere at
0.4 mg/m®, being higher a 1 mg/m®. Reported to presumably affect the
catecholamine inactivation mechanism of the CNS.

Reference: Davidenko AV, Vasl ev AN, Kucherenko-N-E. (1984) (Functioning of
the systems of neuromediator inactivation in the brain terminas of rats
chronicaly exposal to terephthalic acid and its dimethyl ester). Biol Nauki
1ISS131-4

Species: Rat

Sex: Mdefemade

Strain: Wistar

Route of admin.: Ord feed

Exposure period: 90 days

Frequency of treatment: Continuous
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Pogt. obs period:

Doses: 30%inthediet

Control Group: Y es, concurrent no trestment

Method: Other

Year: 1975

GLP; No

Test substance: Asprescribedby 1.1 - 1.4

Remark: Animals were fed 5% terephthalic acid in the diet for 1 weeks, which was
then reduced to 3% for the remainder of the study. Pathologicd effects
were limited to the kidney and bladder. Terephthalic acid induced bladder
gonesin 11/18 maes and 3/19 femaes. Mild to moderate hyperplasia of
the bladder urothelium was diagnosed in 13/18 malesand 3/19 femdes. A
strong correl ation was found between the presence of uraliths and the
development of bladder hyperplasia: 62% of the TPA males (8/13) and
100% of the TPA femdes (3/3) diagnosed as having trangitiona cell
hyperplasiaaso had bladder stones. It is possible that microscopic caculi
were passed or were logt during sectioning of bladder tissue for
histopathology. This could explain the failure to detect urdlithsin dl of
the hyperplastic bladders.

Reference: Amoco Corporation (1972) Subacute Feeding Studies (13
Week) In Rats with Dimethylterephthalate (DMT), Isophthdic
Acid (1A) and Terephthdic Acid (TA). Conducted by Food
and Drug Research Laboratories. FDRL Study #0411

Species: Weanling rat

Sex: Mdefemae

Strain: Fischer 344

Route of admin.: Ord fead

Exposure period: 2 weeks

Frequency of treatment: Daly

Post. obs. period:

Doses: 05, 15,30, 4.0, or 5.0%

Control Group: Y es, concurrent no trestment

NOAEL:

Method:

Year: 1981

GLP: Unknown

Test substance: Asprescribedin11- 14

Remark: Exposure resulted in a93.3% incidence of bladder calculi in mae pups
receiving 5% dietary terephthalic acid (TPA). Female pups dso developed
stones, but at alower frequency. The doseresponse curvesfor stone
induction were extremely steep: no stones were induced a dietary
concentrations below 1.5%. Histologica examination of the urinary tract
reveded extensive hyperplasia of the trangitional epithelium only inthe
urinary bladdersthat contained caculi. Andyssof calculi indicated a
heterogeneous chemica compaosition. The principal components (by
weight) were: TPA, calcium, phosphate, and protein in the TPA -induced
stones. Concentrations of calcium, TPA, and phosphate, aswell as pH,
were determined in the urine of weanling rats a study termination. TPA
induced urinary acidosis and hypercaciuriain the range of doses used.
Resultsindicate that critical saturating urinary concentrations of TPA and
cacium are necessary for stones to develop following TPA exposure, and
that calculus formation appearsto be aprerequisite for the induction of
TPA-induced bladder hyperplasia

Reference: (1) ChinTY, Tyl RW, Popp JA, Heck HD. (1981) Chemica uradlithiasis.
1. Characterigtics of bladder stoneinduction by terephthdic acid and
dimethyl terephthaate in weanling Fischer-344 rats. Toxicol Appl
Pharmacol 58(2), 307-21
(2) CIIT (1982) A Ninety-Day Study of Terephthalic Acid
(CASNo. 100-21-0) Induced Uralithiasis and Reproduction
Performance in Wistar and CD Rds. CITI Docket 11622

Species: Rat
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Sex: Mdefemade

Strain: Wistar

Route of admin.: Ord feed

Exposure period: 2yr

Frequency of treatment: Daly

Pogt. obs period:

Doses: 20, 142, 1000 mgkg/day

Control Group: Y es, concurrent no trestment

Method:

Year: 1983

GLP: Unknown

Test substance: Asprescribedin 1.1- 1.4

Remark: Terephthaic acid induced bladder stoneswere seen in 13/126 femdesin
the high dose group. At the scheduled 6 and 12 month sacrifices, no
bladder calculi were detected. At the 18 month sacrifice sand like particle
or bladder caculi were only seen in two of the high dosefemdes. The
high-dose corresponds to an gpproximate dietary concentration of 2.0 to
2.8% in adult 344 rats.

Reference: CIIT (1983) Chronic Dietary Administration Of Terephthalic Acid. CIIT
Docket 20124

Species: Rat

Sex: M de

Strain:

Route of admin.: Ord feed

Exposure period: 14 days

Frequency of treatment: Dally

Post. obs. period:

Doses: %

Control Group: Y es, concurrent no trestment

Method:

Year: 1983

GLP: Unknown

Test substance: Asprescribedin 1.1- 1.4

Remark: Terephthdic acid-induced urdlithiassin mae weanling rats was abolished
by therapeutic agents which reduced urinary cacium and terephthaic acid
(TPA) excretion (chlorothiazole), or which enhanced water intake, urinary
magnesum and TPA excretion, and ameliorated TPA -induced aciduria
(dietary bicarbonate).

Reference: Wolkowski-Tyl R, Chin TY (1982) Effects of sdlected therapeutic agents
on urolithiasis induced by terephthalic acid in the mae weanling Fischer
344 rat. Fundam Appl Toxicol 3(6), 552-8

Species: Rat

Sex: Unknown

Strain: Unknown

Route of admin.: Ord feed

Exposure period: 90 days

Freguency of treatment: Daly

Pogt. obs period:

Doses: 0,1,32 or 10%

Control Group: Y es, concurrent no trestment

Method:

Year: 1955

GLP: Unknown

Test substance: Asprescribedin 1.1- 1.4

Remark: Atthe 1 and 3.2% levds, dl rats survived, and there were no effects on
growth or adverse clinica signsof toxicity. Hematology wasnorma. In
the 1% group, there were no adverse histopathological effects. However,
2/12 animadsin the 3% group showed effects on the urinary tract due to
cdceuli. Inthe 10% group, 8/12 animals survived, and there was marked
retardation of growth. Hematuria and urinary calculi were severe.

62 UNEP PUBLICATIONS



OECD SIDS TEREPHTALIC ACID (TPA)
Addition of 5% sodium bicarbonate to the diet of the 10% group modified
but did not completely nullify the effects of terephthalic acid.

Reference: DuPont unpublished study, MR 281-001

Species: Rat

Sex: Femde

Strain:

Route of admin.: i.p.

Exposure period: 102days

Frequency of treatment: Every 7 days

Post. obs. period:

Doses: 0.3-0.6 ml/anima (15% suspension dlive oil)

Control Group: Unknown specified

Method:

Year: 1966

GLP: Unknown

Test substance: No data

Remark: After 6 weeks, reduced body weight. No adverse toxic effect or
pathologica findings observed.

Reference: Massman. (1966) Inst Fuer Arbeitsmedizin der Uni Tuebingen, 1966

Species: Mouse

Sex: Femde

Strain: Swiss

Route of admin.: Ord feed

Exposure period: 7 days

Frequency of treatment: Dally

Post. obs. period:

Doses: 05%

Control Group: Y es, concurrent no trestment

Method:

Year: 1968

GLP: Unknown

Test substance: No data

Remark: No effect on phenolsulfophthaein (PSP) dye excretion from kidney, the
transaminase activity (GOT and GPT) in blood plasma, and the contents of
sugar, protein, free amino acids, and ureaiin blood plasma. The BSP
retention in the liver was not increased, but rather decreased. The
barbiturate d eeping-time was shortened markedly by terephthdic acid
feading.

Reference: Hoshi A, Yana R, Kuretani K. (1968) Toxicity of terephthalic acid Chem
Pharm Bull 16 1655-1660

Species: Rat

Sex: Unknown

Strain: Sprague Dawley

Route of admin.:

Exposure period:

Frequency of treatment: Unknown

Pogt. obsperiod:

Doses: 20 mg/kg/day

Control Group: Unknown

Method:

Year: 1993

GLP: Unknown

Test substance: No data

Remark: Lowered serum cholesteral and triglyceride levels.

Reference: Hall IH, Wong OT, Reynolds DJ, Simlot R, Chang JJ. (1993) Terephthdic
acid in Sprague Dawley rats as a hypolipidemic agent. Arch Pharm
Weinheim 326(1), 513

Species: Chicken

Sex: Unknown
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Strain:

Route of admin.: Ord fed

Exposure period:

Frequency of treatment: Unknown

Post. obs. period:

Doses: 05% in diet

Control Group: Unknown

Method:

Year: 1965

GLP: Unknown

Test substance: No data

Remark: Reduced body weight, inhibited sperm formation, induced testes damage,
and effects on the pituitary and thyroid.

Reference: KonaK, NakgimaE. (1965) Effect of terephthaic acid on the vicera of
chickens|l. Tegtis, thyroid gland and auterior lobe of pittitory. Jap Poultry
Sa 2(3). 205-209

Species: Rat

Sex: Unknown

Strain: Unknown

Route of Admin.: Inhalaion

Exposure period: Dally

Frequency of treatment: 14 t0 20 daily exposures

Post obs period:

Doses: 2-5 mg/m3

Control Group: Unknown

Method: Unknown

Year: 1965

GLP: Unknown

Test substance: No data

Remark: Exposure to amospheres containing 2to 5 mg/m3 produced skin redness.
Skin erosonsinduced by 14 to 20 daily exposures. Mucous membrane
redness and increased in respiration rate was recorded. There were effects
on the vascular, respiratory, and nervous systems.

Reference: Sanina Y P. (1965) Thetoxicity of terephthalic acid Toksikol Nov Prom
Khum Vesh 7 91-101 [Chem Abstr 63, 7549 1965]

Species: Rat

Sex: Unknown

Strain: Unknown

Route of admin.: Subcutaneous

Exposure period: 10 days

Frequency of treatment: Daly

Pogt. obsperiod:

Doses: 2000 mg/kg

Control Group: Unknown

Method:

Year: Unknown

GLP: Unknown

Test substance: Asprescribedin 1.1to 1.4

Remark: Two rats were given 2000 mg/kg terephthdic acid sugpended in 1% gum
acaciadaily for ten days by subcutaneousinjection. This dosage required
three injections per day of approximately 2 ml each. The animdsfailed to
gain weight normally but were hedlthy and active throughout thetest. No
caculi wereformed.

Reference: DuPont unpublished study, MR 281-1

5.5 GENETIC TOXICITY INVITRO

Type:
System of testing:
Concentration:

Amestest
Samonellatyphimurium TA 98, TA 100, TA 1535, and TA 15375
0, 100, 333, 1000, 3333, 10000 ny/plate
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Cytotoxicconc.:

Metabolic activation:

Result:
Method:

Year:

GLP.

Test substance:
Remark:

Test condition:

Remark:

Reliability:

Reference:

Type
System of testing:
Concentration:

Metabalic activation:

Result:
Method:

Year:

GLP:

Test substance:
Remark:
Reference

Type:
System of testing:
Concentration:

Metabolic activation:

Result:
Method:

Year:

GLP:

Test substance:
Reference:

Type:
System of testing:
Concentration:

Metabalic activation:

Result:
Method:
Year:

> 10000 ny/plate

with and without

negativein al strainswith or without activation

other

1982

no data

asprescribed by 1.1-1.4

Test materid was supplied by theEastman Chemica Company. Purity was
98%.

Approximately 10° bacteria/strain were mixed with 0.5 ml of either sodium
phosphate buffer (pH 7.4) or 9 mix, and test materid. The metabolic
activation system consisted of SO supernatant fractions obtained from rat
and hamgter liver previoudy induced with Aroclor 1254. Test materia
was dissolved in DM SO solvent, incubated at 37 °C for 20 minutes, and
mixed with 3 ml of molten top agar containing a trace amount of biotin and
agrowth-limitingamount of higtidine. The mixture was then poured onto
minima agar plates and incubated at 37 °C for 48 hours, after which time
histidine revertant colonieswere counted. All tests were repested at least
once. Positive controls conssted of sodium azide (TA 100, TA 1535), 4-
nitro-o-phenylenediamine (TA 98), 9-aminoacridine TA 1537), and 2-
aminoanthracene (all strainswhen using metabolic activation).

The study was noted to have been conducted at SRI Internationa. It was
noted in the published manuscript “All chemicals were tested, under code,
in apreincubation modification of the Sdmonella plate incorporation assay
by Ameseta. 1975

(2) reliable with restrictions; Reliability was decreased due to the number
of strainstested do not meet present guidelines.

Zeiger E, Haworth S, Mortdmans K, Speck W. (1985). Mutagenicity
testing of di(2-ethylhexyl)phthalate and related chemicalsin Sdmondla
Environmental Mutagen 7, 213-232

Amestest

SalmonellaTA100, TA1535, TA1537, TA1538, TA98
333.3 microgram/plate

With and without

Negetive

other

1979

Unknown

Asprescribedby 1.1 - 1.4

Precipitation at 10 mg/plate prevented retesting a higher doses.
ICl Interna Report CTL/C/1377 (1979)

Amestest
SdmonellaTA98, TA100, TA1535, TA1538

With and without
Negative

1989

Unknown

Asprescribedin 1.1- 1.4

Brooks AL, Seiler FA, Hanson RL, Henderson RF. (1989) In vitro
genotoxicity of dyes present in colored smoke munitions. Environ Mol
Mutagen 13, 304-313

Amestest
SamonellaTA100, TA98, TA97, TA102

With and without
Negetive

1989
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GLP Unknown

Test substance: No data

Reference: MonarcaS, Rizzi R, Pasquini R, Pool BL, DeFusco R, Biscardi D,
Gervasoni M, Fiatti E. (1989) Studies on genotoxic properties of
precursors of polyethylene terephthalate plastics. Mutat Res 216, 314-
315

Type: Amestest

System of testing: SamonelaTA98, TA100, TA1535, TA1537

Concentration: Up to 10 mg/plate

Metabolic activation: With and without

Result: Negdtive

Method:

Year: 1984

GLP: Unknown

Test substance: No data

Reference: Sarrif AM. 1984 Du Pont de Nemours & Co, Persona communication
cited in Heck HD, Tyl RW. (1985) Regul Toxicol Pharmacol 5(3), 294-
313

Type Amestest

System of testing:
Concentration:

M etabolic activation:

Result:

Method:

Year:

GLP:

Test substance:
Reference:

Type
System of testing:
Concentration:

Metabalic activation:

Result:
Method:

Year:

GLP:

Test substance:
Reference;

Type:
System of testing:
Concentration:

Metabalic activation:

Result:
Method:
Year:

GLP.
Test substance:
Reference:

SalmonellaTA98, TA100, TA1535, TA1537

With and without
Negetive

1980

Unknown

No data

Florin |, Rutberg L, Curvall M, Enzell CR (1980) Screening of tobacco
smoke congtituents for mutagenicity using the Ames test. Toxicology 15,
219-232

Cytogenetic assay
Human periphera blood lymphocytes

Unknown
Negative

1989

Unknown

No data

Monarca S, Rizzi R, Pasquini R, Pool BL, DeFusco R, Biscardi D,
Gervasoni M, Piatti E. (1989) Studies on genotoxic properties of
precursors of polyethylene terephthalate plagtics. Mutat Res 216, 314-
315

DNA amplification test

Unknown
Negdive

1989

Unknown

No data

Monarca S, Rizzi R, Pasquini R, Pool BL, DeFusco R, Biscardi D,
Gervasoni M, Piatti E. (1989) Studies on genotoxic properties of
precursors of polyethylene terephthalate plastics. Mutat Res 216, 314-315
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5.6

Type:

System of testing:
Concentration:
Metabalic activation:
Result:

Method:

Year:

GLP.

Test substance:
Reference:

Type

System of testing:
Concentration:
Metaboalic activation:
Result:

Method:

Year:

GLP

Test substance:
Reference:

Type

System of testing:
Concentration:
Metaboalic activation:
Result:

Method:

Year:

GLP:

Test substance:
Remark:
Reference:

GENETIC TOXICITY IN VIVO

Type:

Species:

Strain:

Sex:

Route of admin.:
Exposure period:
Method:

Doses.

Results

Year:

GLP:

Test substance:
Remark:

Result:

Chinese hamgter lung fibroblasts
2000 ug/ml

Without

Negative

1988

Unknown

No data

Ishidate M, HarnoisMC, S&fini T. (1988) A comparative analysis of data
on the clastogenicity of 951 chemical substances tested in mammalia cell
cultures. Mutat Res 195, 151-213

Micronucleusassay
Human periphera blood lymphocytes

Unknown
Negative

1989

Unknown

No data

Monarca S, Rizzi R, Pasquini R, Pool BL, DeFusco R, Biscardi D,
Gervasoni M, Piatti E. (1989) Studies on genotoxic properties of
precursorsof polyethylene terephtha ate plastics. Mutat Res 216, 314-
315

Other
Primary rat hepatocytes

Unknown
Negative

1989

Unknown

No data

Anaysisfor DNA single strand breaks.

Monarca S, Rizzi R, Pasquini R, Pool BL, DeFusco R, Biscardi D,
Gervasoni M, Riatti E. (1989) Studies on genotoxi ¢ properties of
precursors of polyethylene terephthalate plagtics. Mutat Res 216, 314-315

Mammalian Erythrocyte Micronucleus assay

Mouse

ICR

maeand femde

single intrgperitonedl (ip) injection

24 and 48 hours

OECD 474

200, 400, and 800 mg/kg

Negetive

2001

Yes

asprescribed by 1.1-1.4

Terephthalic acid was supplied by the BP Amoco Chemicals Corporation.
Purity was not noted but typically exceeds 99%.

Mortality was observed in 1/15 male mice that had been treated with 800
mg/kg TPA. One mouse from the replacement group was used in place of
theanimal that died. Clinical signs following trestment with either dose
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Test condition:

Remark:

Reliability:
Reference:

Type:
Species:
Sex:
Strain:

Route of admin.:
Exposure period:

Doses.

Method:

Year:

GLP:

Test substance:
Remark:

Reference;

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. Theincidence of micronuclel in animalstreated with 800
mg/kg dso did not differ from the vehicle control at 48 hours (2/20000 vs.
8/20000, respectively). Therewas no difference between malesand
females. TPA was negativein thetest.

Thetest was valid, as the incidence of micronucle in the vehicle control
was not greater than 5/1000 PCE and the number of micronucleated cells
in the pogitive controls (382/20000) was significantly different (p < 0.05)
from the vehicle contral. Reductions (up to 9%) in theratio of
polychromatic erythrocytesto total erythrocytes were observed in some of
the treated groups relative to the vehicle control, suggesting that the test
aticledd not inhibit erythropoiesis. Grester reductionsin thisratio were
observed in animals treated with cyclophosphamide (25-29%).
Animaswere about 6-8 weeks of age at sudy 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 mi/kg body weight and were sacrificed at 24 hours.
Additiona animals (5/sex/group) were trested with vehicle or 800 mg/kg
TPA and sacrificed a& 48 hours. An additiona group of 5 mdesand 5
fema es were dosed with 800 mg/kg TPA as a replacement group in case
of mortality. Bone marrow samples from animals sacrificed at 24 and 48
hours were scored under oil immersion (2000 polychromat ic erythrocytes
(PCE) per animd) for the presence of micronuclel. The number of
micronucleated normocytes per 2000 PCE was aso assessed. The
proportion of PCE to total erythrocytes was also recorded on aper 1000
erythrocyte bass. Statistica significance for the incidence of
micronucleated polychromeatic erythrocyteswas determined using

K astenbaum-Bowman Tables.

Criteriafor avalid test: The mean incidence of micronuclested
polychromatic erythrocytes must not exceed 5/1000 polychromatic
erythrocytes (0.5%) in the negative control vehicle. Theincidenceratein
the positive control group must be significantly increased relative to the
negative control (p<0.05, Kastenbaum-Bowman Tables.

(1) vaid without restriction

Bioreliance. 2001. Mammaian erythrocyte micronucleus test. Study No.
AA41MJ.123.BTL for BP Amoco.

Micronucleusassay
Mouse

i.p.
Sngle (examined & 24, 48 and 72 hrg)
0.09 - 4.30 mmol/kg

1989

Unknown

No data

Positive: Increasein micronucle in bone marrow polychromatic
aythrocytes - pesk a 24 hrs. Datafrom this reference were availablein
abgtract form only. Therefore, insufficient detail existed to determine the
religbility of thisstudy. The solvent used in this study was
dimethylsulfoxide (DMSO). In smilar studi es, use of DMSO asavehicle
resulted in excess mortdity and evated micronucle in the negative

control group. Poor study design and reporting aong with solvent toxicity
make interpretation of this study problematic. More detailed studies
meeting current OECD protocols are available to assess the effect of
terephthaic acid on this endpoint.

Zabrgiko S, Goncharova RI (1989) Clastogenic activity of some phthalates
(ph) inin vivo somatic mouse cells. Mutat Res 216, 283-284
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CARCINOGENICITY

Species:

Sex:

Strain:

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

Control Group:
Method:

Year:

GLP:

Test substance:
Remark:

Reference:

Species:

Sex:

Strain:

Route of admin.:
Exposure period:

Frequency of treatment:

Pogt. obs period:
Doses:

Control Group:

Method:

Year:

GLP:

Test substance:

Remark:

Rat

Maefemde
Fischer 344

Ord feed
Lifetime (2 years)
Daly

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

Y es, concurrent no trestment

Other

1983

Unknown

Asprescribedby 1.1 - 1.4

Terephthalic acid induced bladder stoneswere seenin 13/126

femaesin 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 calculi were only
seen in two of the high dose femaes. Therewere 19/118
femaes with what was described astrangtiona cell adenomas
by one pathology |aboratory and epithdia hyperplasiaby
another. Two of these were detected in high dose fema es after
18 months (2/27), 15 were seen in seenin high dose females at
the end of the study (15/79), and one was seenin a control
female at the end of the study. None were found in the males,
nor a any other doseleve. 1t was believed that ratsfed high
concentrations of terephthalic acid in the diet develop bladder
caculi which appear to cause chronic inflammeation of the
bladder epithelium, bladder hyperplasia and subsequently
bladder tumours. An apparent threshold effect exists because
animals exposed to lower concentrations for ther lifetime do
not form bladder calculi or tumors. The high dosegroupin
this study (1000 mg/kg/day) corresponds to an approximate
dietary concentration of 2.0% to 2.8% in adult Fisher rats.

CIIT (1983) Chronic Dietary Administration Of Terephthdic Acid. CIIT

Docket 20124

Rat
Maefemae
Wigtar

Ord feed

2 years
Daly

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

1974

Unknown

Asprescribedin1.1- 1.4

Reduced body weight gain occurred &t in the 5% dose level (maesand
femades) and in the 2% dose level (males). At 1%, reduced reletive liver
weight in femaes and reduced relative kidney sizein maes and femaes.
At 2%, reduced liver, kidney, and heart weights (femaes only). At 5%,
there wasincreased kidney weight in maes, and increased adrend weights
in maesand femaes; aswell asincreased mortdity, mainly as aresult of
increased incidence of bladder stones (@ 5%: mades, 42/47; femaes,
39/42; at 1%: femdes, 1/48). There wasincreased incidence of bladder
and ureter tumors (at 5%: maes, 21/37; femdes, 21/34; a 2%: males,
1/48; femdes, 2/48; at 1%: mdes, 1/43.). Therewasincreased incidence
of bladder and ureter tumors.
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Reference: Gross J. (1974) The effects of prolonged feeding of terephthdic acid
(TPA) torats. Project FG-1S175. Submitted to US Dept. of Agriculture,
Agriculture Research Service, Washington D.C.

Species: Mouse

Sex: Femde

Strain: C3H

Route of admin.: Ord fead

Exposure period: 12 months

Frequency of treatment: Daly

Post. obs. period:

Doses: )

Control Group: Unknown

Method:

Year: 1973

GLP: Unknown

Test substance: No data

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

Reference: NagasawaH, Fujimoto M. (1973) Experimentia 29, 89. Cited in BIBRA

Toxicity Profile 1995

58 TOXICITY TO REPRODUCTION

Type:
Species:
Sex:
Strain:

Route of administration:

Exposure period:

Frequency of treatment:
Duration of test:

Doses:

Remark:

Contral group:
NOAEL Parental:
NOAEL Reproductive:
NOAEL F1 Offspring:
Method:

Year:

GLP.

Test substance:
Remark:

Result:

other; one-generation

Rat

mde and femde

CD and Wigtar

ord; infeed

paternd: 90 days prior to and throughout mating

maternd: 90 days prior to mating, throughout mating, gestation, and
lactation

offspring: 51 days, from birth through lactation and 30 days post weaning
daly; in feed

gpproximately 160 days

0.03,0.125, 05, 2.0, and 5.0%

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

Wistar(M): 14, 61, 249, 960, 2480

Wistar(F): 19, 78, 307, 1219, 3018

yes; concurrent no trestment

0.5% (CD; Wigtar: 2.0%)

>5.0% (CD and Wistar)

0.5% (CD and Wistar)

other

1982

Yes(seeremark)

as prescribed by 1.1-1.4

No specific test materia supplier or purity of test material was noted. A
manager of quality assurance signed off on the study report. However, the
report did not contain a specific statement per sein regard to the study
being conducted under GLP assurances.

Parentdl Effects: Following 90 days of exposureto TPA, statistically
significant decreasesin food consumption were observed in CD femdes
treated with 2% and 5%, and in both sexes of Wistars treated with 5%.
Body weights were statistically decreased after 13 weeksin both sexes of
CD rats on 2% and 5% TPA diets, and in males exposed to 0.03%. This
effect occurred in Wigtars (both sexes) only at the 5% level. Therewere5
desths (3 CD femdes, 1 Wistar/sex) reported during weeks 4-13in animas
given 5% TPA in the diet.

70
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Test condition:

Remark :

Conclusion:

Reliability:

During the one-generation component of the study 3 CD (1 male at 2.0%,
1/sex at 5.0%) and 4 Wigtar female (2 a 5.0% and 2 at 0.03%) rats died.
There was no effect of treatment on fertility index and litter size.
Offspring Effects Therewere 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 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 dtatidtical differenceswere noted in viability on Days
0,1, or 21 in either gtrain. In CD rats, survivability on Day 21 was
reduced in both sexes of offgpring whose parents had been exposed to 5%
TPA inthediet.

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 gtrains of offspring from dams that ingested 5% TPA in the diet.
Increased postnatal desths on Day 1 and decreased survivability to Day 21
were noted in the 2% and 5% groups. At these dose levels, ssverd large
litters of pupswerelost to dams suffering obvious signs of toxicity.
Severd of these dams did not alow the pupsto nurse or attend to the
litters. These pups were noted not to have milk in their somachs and
presented clinicdly as being very weak. These damswere consuming
dietary levels of TPA known to cause reduced feed consumption, diarrhea
and gastric trichobezoars (hairbals) and induce the formation of rend and
bladder caculi. Unscheduled deaths during the postweaning period (Day
21-51) were confined to the 5% TPA group (18 Wigtar and 16 CD) and
were associated with avery high incidence of rend and bladder caculi.
Rend and bladder caculi were noted in dl animas exposed to 5% that
were necropsied at Day 21. Day 51 necropsy findings also reported avery
high incidence of rend and bladder cdlculi and the histological sequelae of
the presence of the calculi.

This study contrasted the toxicity of TPA in two different strains of rats.
Experimenta conditions were identica for both. Rats 15-17 weeksof 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 0 (delivery) the number and
viability of offspring were evauated and grosdy examined. Offspring
were recounted, sexed, and weighed on Day 1. These measurementswere
repeated 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 dietsfor 30 more days (Day 51) prior to sacrifice. There were only 9
parsof CD dtrain rats a the 5% diet level. Remaining animaswee
necropsied within afew days post weaning. At termination offspring were
grosdy examined and necropsied. Parental and F1 generation animals

were observed 2x/day for clinica signs. Body weight gain and standard
reproductive indices were assessed and dtatisticaly compared using
ANOVA and Dunnett’ s-t-test using SAS statistical programs. Parameters
evauated conssted of: fertility index, number of offspring born per dam;
number and proportion of each sex born; number (Day 0, 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.

Other studies have demonstrated an increesed incidence of rend and
bladder calculi formation in weanling animas when compared to adults
consuming the same dietary level of TPA. This gpparent increased
sengtivity can be explained by the large amount of feed consumed in
relation to body weight for young animals experiencing their initid growth
spurt. Weanling animals are not more sensitive to TPA when the results
are expressed on amg/kg bass

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

(1) rediable without restriction
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Reference: CIIT (1982) A Ninety-Day Study of Terephthalic Acid (CASNo. 100-21-
0) Induced Uralithiasis and Reproduction Performance in Wistar and CD
Rats. CITI Docket 11622

Type: Other

Species: Mouse

Sex: Mdeffemde

Strain: C3H

Route of admin.: Ord feaed

Expoaure Period:

Frequency of treatment:

Duration of test:

Doses:

Control Group: Unknown

Method:

Year: 1973

GLP: Unknown

Test substance: No data

Remark: Reproduction indices (interva between mating and birth of the pups, litter
size, pup weights, growth rate) were normal in group of 31 femaesthat
were maintained throughout life on diet containing 0.5% (750 mg/kg/day)
terephthdic acid, and dlowed to produce six litters. Femaes were mated
first after approximately 50 days trestment.

Reference: NagasawaH, Fujimoto M. (1973) Experimentia 29, 89. Cited in BIBRA

Toxicity Profile 1995

59 DEVELOPMENTAL TOXICITY/TERATOGENICITY

Species: Rat

Sex: Femde

Strain: Sorague Dawley

Route of admin.: Inhalation

Exposure period: days 6-15 of gedtation

Frequency of treatment: 6 hourg/day for 10 consecutivedays

Duration of test: 20 days

Doses: 1.0,5.0, and 100 mg/m?®

Control group: yes, filtered room air

NOAEL Maternal: >100 mg/m®

NOAEL Fetal: >100 mg/m®

Method: Other

Year: 1989

GLP: Yes

Test substance: asprescribed by 1.1-1.4

Remark: Test material was supplied by the Amoco Corporation. Purity was not
noted but typicaly exceeds 99%. Respirable time-weighted average
concentrations were 0.90, 4.73, and 104 mg/m®

Result: Maternd Effects: No mortdities occurred in any group. The incidences of
clinical sgnsobserved in rats exposed to TPA were Smilar to controls.
No gatidicaly sgnificant differences were noted in mean dam body
weight or weight gain, uterine weight, or implant number.
Fetal Effects: No gatisticaly significant differences were noted in mean
litter weights, pup viability, or number of fetal malformations. Externa
soft tissue examinations did not indicate any differences from control.
However, interna examinations showed adight increase in the incidence
of rib anomalies in the middle dose (5.0 mg/m?®) group. Thiswas only
significant when dl the various types of rib anomalies were added
together.

Remark: Ribanomalies were not deemed to be an indicator of teratogenesis because
they were common variations, were not elevated in a dosereaed manner,
and occurred at arate that was within the range of the laboratories own
historical contrals. Furthermore, no other sgnsof embryotoxicity were
associaed with this change.
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OECD SIDS
Test condition:
Reliability:
Reference:
5.10 ADDITIONAL REMARKS

Type
Remark:

Reference:

Type
Remark:

Femderasweighing 117-150 g were quarantined and housed 2/cage with
1mae. Confirmation of mating was viaevidence of spermin avagind
smear (Day 0), after which femaleswere housal singly. The study
conssted of 26-27 timed-pregnant dams per doselevel. Exposureswere
by whole body inhaation conducted in 2 m?® chamberswith an airflow rate
of 305-420 I/min. Test article was ground to respirable-sized particles
using a Retsch Ultra-Centrifuga Mill. Chambers were sampled
2xlexposure period and TPA levels were determined by
spectrophotometric analyss. Particle size was determined using a cascade
impactor. Temperature, humidity and airflow were measured hourly.
Animals were observed twice daily and given detailed physica exams
daily on days 0 and 6-20. Damswereweighed on DaysO0, 5
(randomization into groups), 6 (exposureinitiation), 11, 16, and 20 (study
termination). Standard “guidding’ postmortem procedures were carried
out on the females and their fetuses. Data were andyzed in an appropriate
gatistical manner using log transformations, multivariate ANOVA, single

factor ANOV A and Dunnett’ s“t”-test depending on the nature and type of

end-point assessed. The dam was considered to be arandom factor and the
pup anested factor within the dam.
reliable without restriction
Amoco Corporation (1989) A Segment Il Inhdation Teratology Study of
Terephthalic Acid in Rats. Conducted by 11T Research Institute. 11 TRI
Study #1448; Referenceno. 99
And
Ryan BM, Hatoum NS, Jernigan JD. (1990) A segment |1 inhalation
teratology study of terephthalic acid in rats. Toxicologist 10, 40; Reference
no. 100

Pharmacokinetic study.
Sprague-Dawley rats were exposed by inhaation to a particul ate agrosol of
10 mg/m?® terephthalic acid. Exposure was 6 hours per day for 25
consecutive days, followed by a 28-day post-exposurerecovery 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 exp osure period, the blood concentration of terephthalic acid was less
than 1 ug/ml. However, the presence of trace levels of terephthalic acid was
detected in the blood throughout the post-exposure recovery period.
Amoco Corporation (1989) Time Course Analysis of Terephthalic Acid
Concentration in Blood and Urine of Rats Following Inhdation Exposures.
Study IITRI Study #1448A

Adsorption
Hoshi and Kuretani (1967) characterized the gastroirtestinal absorption of
[14C -carboxyl]-terephthalic acid in femae Widter ret given asingle gavage
dose of 85 mg/kg. The compound was administered to groups of fiverats
asasuspension in a0.5% sodium carboxymethylcellulose. The esophagus,
stomach, smdll intestine, cecum and large intestine of rats were assayed for
radioactivity 2, 4, 6, 8, 24 and 48 hours after adminigtration. Urine and
feces were collected from treated rats after 8, 24 and 48 hours, and assayed
for radioactivity. Expired air and feces collected for 24 hours accounted for
<0.04 and 3.3% of thetotal radioactivity administrated, respectively. The
dose was absorbed rapidly, asit was excreted in the urine amost
quantitatively by 24 hours. CO, asthe cleavage product was not found in
the expired air. After examining the various gastrointestina segments, the
authors calculated that 70 and 26% of the administered dose was absorbed
from the upper (i.e. stomach and small intesting) and lower (i.e., cecum and
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large intesting) portions, respectively. No metaboliteswere detected inthe
urine,

Reference: Hoshi A, Kuretani K. (1967) Metabolism of terephthdic acid I11.
Absorption of terephthalic acid from the gastrointestingl tract and detection
of itsmetabolites. Chem Pharm Bull 15, 1979-1984

Type: Didtribution

Remark: Hoshi and Kuretani (1968) studied the distribution of [14C -carboxyl]-
terephthalic acid in the female Widtar rat. Groups of five animalswere
given asngle gavage dose of 85 mg terephthaic acid suspended in 0.5%
sodium carboxymethylcdlulose. Animaswerekilled and their blood and
tissues assayed for radioactivity 2, 4, 6, 8, 24 and 48 hours after
administration. Samples of plasma, kidney, liver, brain, skin, lung,
pancress, g leen, fat, heart, muscle, bone, erythrocytes, uterus, ovary and
endocrine glands contained terephthdic acid up to 6 hours after
adminigtration, with the kidney having the highest concentrations,
followed by the liver and plasma. No radioactivity was obsaved in any of
the above tissues 48 hours after administration. The biologicd hdfife of
terephthalic acid in these tissues was 1.2-3.3 hours, and eimination
followed firgt-order kinetics. Similar resultswere observed in rats and fed
adiet containing 0.5% [14C-carboxyl]-terephthaic acid for 1 or 3 days,
and killed immediately or 1 day after exposure. These results showed that
terephthalic acid was widely distributed in various body tissues, but did not
accumulatein any of them.

Reference: Hoshi A, Kuretani K. (1968) Distribution of terphthalic acid in tissues.
Chem Pharm Bull 16, 131-135

Type: Didribution

Remark: Adult mae rats were administered single (0-80 mg/kg 14C-terephthalic
acid) or multiple (5 doses totdling 0-80 mgkg 14C-terephthalic acid over
10 days) ord doses. It wasfound that more than 80% of asingle dose of
14C-terephthalic acid was excreted in the urine and feces within 48 hours
of administration. After repeated dosing, more than 89% of the total
administered was recovered in the urine and feces within 24 hours of the
last dose. Negligibletissue absorption and accumulation in organs were
recorded. Forty-eight hours after asingleintratracheal dose (0-10 mg/kg),
ratsexcreted 49-73% of the total administered; 45-66.6% was recovered in
the urine and 3.4-6.4% in the feces. After repested intratrachesal exposures
(5 dossstotaling 0-10 mg/kg), less than one percent of the total dose was
found in the lungs and trached lymph nodes, 24 hours &fter the last
treatment. Insignificant amounts of terephthdic acid were detected in the
other organs assayed.
Dermd and ocular application of terephthdic acid reveded negligible
excretion and absorption following single, multiple, or long term exposure.
Thedirect ingtillation of upto 10 mg radio labelled terephthdic acid (asa
1% solution in emulsified ditilled water) into the lungs of rats, five times
in 10 days produced no evidence of accumulation. Lessthan 1% of the
administered dose was present in thelungs and windpipe lymph nodes 24
hr after thefind indtillation. Negligible radioactivity (< 0.1% of dose) was
detected in the other organs assayed.

Reference: Hoshi A, Yana R, Kuretani K. (1968) Toxicity of terephthdic acid Chem
Pharm Bull 16 1665-1660

Type: Excretion

Remark: Hoshi and Kuretani (1965) studied the excretion of terephthdic acid when
given to rats by gavage, intrgperitoned injection and dietary inclusion.
when agavage dose of 200 mg terephthdic acid per kg sugpended in 0.5%
agqueous sodium carboxymethylcellulose was given to rats, terephthalic
acid was found 24 hours after administration in the urine and feces, and
accounted for about 55 and 30% of the dose, respectively. When asimilar
dose was given by intraperitoneal injection, most of the dose was
recovered quantitatively in the urine after 24 hours. When fed 300 mg
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terephthdic acid/kg/day, rats excreted 78-85% of the dosein urine and the
rest in feces by 24 hours after feeding.

Hoshi A, Kuretani K. (1965) Metabolism of terphthaic acid |. Excretion
of terephthdic acid in urine. Y akugaku Zasshi 85, 905908

Excretion

By use of the Sperber in vivo chicken preparation method, infusion of
radiolabeled terephthalic acid ([14C] TPA) into the rena portal circulation
revealed afirg-pass excretion of the unchanged compound into the urine.
Thismodel was utilized further to characterize the excretory transport of
[14C]TPA and provide information on the structurd specificity inthe
secretion of dicarboxylic acids. At aninfusion rate of 0.4 nmol/min 60%

of the [14C] TPA which reached the kidney was directly excreted. An
infusion rate of 3 or 6 nmol/min resulted in complete remova of

[14C] TPA by the kidney. Theseresultsindicate that TPA is both actively
secreted and regbsorbed when infused at 0.4 nmol/min and thet active
resbsorption is saturated with the infusion of TPA &t higher concentrations.
The secretory process was saturated with the infusion of TPA at 40
nmol/min. The excretory trangport of TPA wasinhibited by the infusion
of probenecid, sdicylate, and m-hydroxybenzoic acid, indicating thet these
organic acids share the same organic anion excretory transport process. m-
Hydroxybenzoic acid did not dter the Smultaneoudy meeasured excretory
transport of p-aminohippuric acid (PAH), suggesting that there are
different systemsinvolved in the secretion of TPA and PAH. The
structura specificity for rend secretion of dicarboxylic acids was revesled
by the use of o-phthdic acid and m-phthalic acid as possible inhibitors of
TPA secretion. m-Phthaate, but not o-phthalate, inhibited TPA excretory
transport, indicating that there is some specificity in the rena secretion of
carboxy-substituted benzoic acids. TPA was actively accumulated by rat
and human cedaver rend cortical dices.

Tremaine LM, Quebbemann AJ. (1985) The rend handling of terephthaic
acid. Toxicol Appl Pharmacol 77(1), 16574

Metabolism

Theinduction of calcium terephthaate (CaTPA) calculi in the urinary tract
of ratsingesting terephthalic acid (TPA) or dimethylterephthdaeisa
result of supersaturation with respect to the stone components. The
solubility product of CaTPA was determined in water at 37 degrees C, and
it valuein urine of exposed weanling Fischer-344 rats was caculated

based on the e ectrolyte concentrations of freshly -collected, microliter

urine samples. The vaue of the solubility product in urineis equal to the
minimum concentration product of free Caand TPA at which
crystalization can occur; hence, the urinary solubility product isa
parameter that is useful for risk assessment. Estimates of the TPA
concentrations required to induce crystals or stonesin norma human urine
are presented.

Heck Hd' A (1981) Chemical urdlithiasis 2. Thermodynamic aspects of
bladder stoneinduction by terephthalic acid and dimethyl terephthalate in
weanling Fischer-344 rats. Fundam Appl Toxicol 1(4), 299-308

Toxicokinetics

The pharmacokinetics of [14C]terephthalic acid ([14C] TPA)were
determined in Fischer-344 rats after intravenous and oral administration.
After iv injection, the plasma concentration-time data were fitted usng a
three-compartment pharmacokinetic model. The average termind haf-life
inthreeratswas 1.2 +/- 0.4 hr, and the average volume of digtribution of
thetermina phase was 1.3 +- 0.3 liters’kg. Following administration by
gavage, alonger termind hdf-life was obtained, indicating that dissolution
of [14C] TPA or absorption from the gut may be partialy rate-limiting.
Recovery of [14C]TPA in the urine following abolusiv dose was 101 +-
8%, indicating essentially complete urinary excretion of the compound.
No evidence of metabolism of [14C] TPA was obtained by analysis of
urine by high-performance liquid chromatography. [14C]TPA was
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transported to the fetus after administration of the compound to pregnant
rats, however, the concentrationsin fetal tissueswere low relative to the
corresponding maternd tissues. Neonata rats exposed to 5% TPA inthe
diet of their dams did not develop caculi until the onset of sdif-feeding.
These resultsdemonstrate that TPA israpidly excreted into urine after
adminigtration torats, and that excretory mechanismsin the dam provide
an effective mechaniam of defense againgt TPA-induced urolithiasisin
neonatd rats.

Wolkowski-Tyl R, Chin TY, Heck Hd' A (1982) Chemical urolithiasis. 3.
Pharmacokinetics and trangplacentd trangport of terephthalic acid in
Fischer-344 rats. Drug Metab Dispos 10, 486-490

Toxicokinetics

Changes of terephthaic acid (TPA) concentration in blood plasmawas
detected in the rabbit and therat. TPA, when injected i.p., was rapidly
absorbed into the plasma and then excreted. The TPA concentration in
plasmareached amaximum level within 1 hour after injection, decreased
gradudly, and was not found after 24 hrs. The half-life of TPA in plasma
was 1.8 hrs. When aTPA suspension was orally administered in doses of
200 and 100 mg/kg, the TPA concentration in plasmareached amaximum
level within 8-10 hrs., and decreased dowly. Inthiscase, the TPA
concentration in plasmawas very low, being only 11.7 ug/ml, at the 8th
hour after the adminigtration of 200 mg/kg. The hdf-life of TPA in plasma
dfter its oral administration was 27 hours In therat, the haf-ife of TPA in
plasmawas 1 hour, and 3.4 hours, in cases of intraperitoneal and ora
administrations respectively.

Hoshi A, Yanai R, Kuretani K. (1968) Metabolism of terephthalic acid 11.
Plasma concentration of terephthdic acid and its biologicd hdf-life.

Y akugaku Z asshi 86 963-967 [Chem Abstr 66 9665 1967]

Toxicokinetics

Materna and fetal tissue distributionsiin rats of [14C]terephthdic acid
were determined by serid killings of pregnant animals (gestation 20) at
0.75, 25, 4, 7, 10, and 12 hours after asingle ord dose of
[14C]terephthalic acid, and by whole body autoradiography a 3 and 5.5
hours. Placenta trangport of terephthdic acid to and dimination from the
fetusis dow reative to dimination from the dam. Accumulation of
radioactivity was noted in both fetal and materna liver, kidney, and
bladder.

Wolkowski-Tyl R, Chin TY, Heck Hd' A (1982) Chemicd uralithiasis. 3.
Pharmacokinetics and transplacenta trangport of terephthdic acid in
Fischer-344 rats. Drug Metab Dispos 10, 486-490

Toxicokinetics

Between 20 and 40% of the terephthdic acid fed to rats is absorbed and
excreted by the kidney. Only 6% of the acid is not excreted in the urine,
but appeared in the feces. The remainder is probably destroyed in the gut
rather than absorbed and either metabolized or stored in the tissues.
DuPont. Unpublished study, MR 468-1

Risk Assessment

Based on urinary solubility of terephthalic acid, normal human

urine would become saturated with calcium -terephthdate at a

terephthalic concentration of approximately 8to 16 mM.

Asauming that the average volume of urineexcreted by  humansis 1.5
liters/day, the amount of terephthalic acid that would have to be absorbed to
produce theminimum saturating

concentration of terephthdic acid is 2400 mg/day.

Heck, H. d’A., and Tyl, RW. (1985) Theinduction of bladder

stones by terephthalic acid, dimethyl terepthalate, and

melamine (2,4,6-triamino-striazine and its relevance to risk

assessment. Regul. Toxicol. Pharmacal. 5, 294-313.
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511 EXPERIENCE WITH HUMAN EXPOSURE

Remark: A 10 ml gpplication of an oily paste containing 80%
terephthalic acid to equa sites on the hand was not irritating.
Also, a24 hour application did not produce any signs of
irritation or redness,
Reference: Massman. (1966) Inst Fuer Arbeitsmedizin der Uni Tuebingen, 1966
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