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OECD SIDS TRIMELLITIC ANHYDRIDE AND TRIMELLITIC ACID
SIDSINITIAL ASSESSMENT PROFILE

CAS No. 552-30-7
528-44-9
Chemical Name Trimellitic Anhydride (TMA)

Trimellitic Acid (TMLA)

6]
TMA: CoH4Os o °
OH 0
Structural Formula
(]
TMLA: CoHeOs . o
OH (6]

SUMMARY CONCLUSIONS OF THE SIAR

Category/Analogue Rationale

Trimellitic anhydride (TMA) and trimellitic acid (TMLA) are consdered to be structurd analogues. In addition, in
aqueous environments TMA is readily converted to TMLA. TMA rapidly forms TMLA under the onditions used
to test its toxicity, the toxicities of TMA and TMLA are qualitatively believed to be the similar for systemic toxicity
with these two chemicals being presented as andogues. The only difference being sendtization and potentidly local
effectsreactions at the initid point of contact (skin, eye, and respiratory irritetion). The sendtization potentid of
TMA, may be directly attributed to the formation of haptens following a reaction with proteins. TMLA does not
react with proteins to form haptens, and therefore does not share this mode of action for sensitization.

Human Health

TMA exhibits low acute toxicity by the ord, derma, and inhaation routes. The ord LDsy has been reported to
range from 2,030 to 3,340 mgkg in mde and femde rats, with stomach lesions gppearing as the most consistent
leson upon necropsy. In ras the inhdation LCsy vaue was reported to exceed a concentration of 2,330 mg/ms,
with lung lesions appearing as the most consistent lesion upon necropsy. The LCgy for TMLA was reported to be
>3750 mgm?® with necropsy findings considered within norma limits A derma LD g vaue of 5600 mgkg was
reported for TMA. Because TMA rapidly converted to TMLA in the body, the acute toxicity of TMLA is expected
to be similar to that of TMA. Both chemicds are conddered to have mild skin and severe eye irritation potential.
Studies on TMA suggest that these materials may also be respiratory sensory irritants. TMA but not TMLA should
be consgdered aderma senstizer.

In repeated dose inhdation studies, the principa effects of TMA are on the immune syssem and the lung. In a 13
week inhaation repest dose study, elevated antibody levels and lung foci were observed in rats following exposures
to reaively low concentragions of TMA (0.002 — 0.054 rr1g/m3), however a NOAEL was not identified. Elevated
antibody levels, asthma, dlergic rhinitiss and a lae respiratory systemic syndrome (LRSS) are associated with
occupational exposures to TMA in some workers.  The toxicity of TMA following repested oral exposures is low,
based on NOAELs of approximately 500 mg/kgday identified for both rats and dogs In a 13 week inhdation
study, immunologica and pulmonary effects were not associated with repested exposures to TMLA; the NOAEL
was determined to be 300 mg/m3 (the highest dose tested). In vivo genotoxicity data are not available however, three
in vitro assays with TMA were negative. Although a reproductive toxicity test has not been conducted for TMA,
histopathologicad changes to reproductive tissues have not been obsarved in rats following subchronic  exposures,
and it has been found to be neither teratogenic nor fetotoxic in developmental toxicity studies.
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Environment

TMA has a melting point of 165°C, a boiling point of 390°C, a vapor pressure of 7.6 x 10° Pa @ 25°C, and
assuming no hydrolyss a log Kqy of 1.95 and a water solubility of 1,036 mg/L. TMLA has a mdting point of
219°C, an unknown bailing point, a vapor pressure of 38 x 10° Pa @ 25°C, a log Kq, of 095 and a water solubility
of 21,000 mg/L. The hdf-life of TMA and TMLA in air is estimated to be 13.4 and 6.6 days, respectively, due to
direct reactions with photochemicaly generated hydroxyl radicds. In the presence of water, TMA rapidly
hydrolyzes (within 10 minutes) to form TMLA. Based on both chemicas physica chemicd properties, TMA and
TMLA are likdy to partition to the water compartments in the environment. Acute toxicity testing in fish,
invertebrates, and dgee indicate a very low order of toxicity with measured NoObserved-Effect-Concentrations
(NOECs) of 896, 792 and 739 mg/L, respectively. TMA and TMLA ae readily biodegraded under aerobic
conditions in sewage dudge, and are expected to biodegrade in soil and water as wel. TMA and TMLA are not
expected to bicaccumulate in food webs based on a BCF of 3.2.

Exposure

Approximately 100,000 metric tonnes’lyear TMA are produced worldwide, the mgjority of which (65,000 metric
tonneslyear) are produced in the U.S. Most of the TMA produced (65%) is used in the synthesis of plasticizers for
PVC resns, while smaler amounts (30%) are used as a reactant in wire and cable insulation enamels and polyester
resins for powder coatings. When TMA is processed into the above materias, it is fully consumed and therefore, is
not readily available for releases to the environment. All TMLA produced is used to make TMA. Occupationa
exposures to TMA and TMLA are likdy to occur by the inhaation and dermal routes in settings where TMA is
produced or used. Historicd monitoring data have reveded meen concentraions ranging from 0.00051 to 0.77
mgm®. Because TMA is rapidly hydrolyzed to form TMLA in the presence of water, consumer and environmental
exposures to TMA are not anticipated. Data regarding these pdentid exposures to TMLA are largely lacking, but
exposures are expected to be low outside of the workplace.

RECOMMENDATION

The chemical is currently of low priority for further work.

RATIONALE FOR THE RECOMMENDATION AND
NATURE OF FURTHER WORK RECOMMENDED

Although a reproductive toxicity study and an in vivo genotoxicity are not available for TMA or TMLA, sufficient
data are available to address these endpoints. Therefore, no additional studies are recommended to meet the SIDS
data set.
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Full SIDS Summary

CASNo.: 552-30-7 | SPECIES | PROTOCOL [ RESULTS
PHYSICAL CHEMISTRY
21 Mélting Point 165°C
161-168°C
22 Boailing Point 39rC
240245 C @ 19x 10°Pa
23 | Density 154
24 | Vapor Pressure EPIWIN Suite, 76x10™Pa
1997 13x10°Pa
14x10°Pa
25 Partition Coefficient After hydrolysisto TMLA
KOWWIN v1.66 | 0.95
No hydrolysis
KOWWIN v1.66 | 1.95
CLOGP 161
ALOGP 0.80
XLOGP 114
26 Water Solubility After hydrolysisto TMLA
Measured 21,000 mg/L
Assuming no Hydrolysis occurs
WSKOW V140 1,036 mg/L
WSKOW v14 1,211 mg/L
Int Act 860 mg/L
Ana ALOGSP 2,777mg/lL
Hydrolysis Messured Hydrolysis complete within 10 minutes.
ENVIRONMENTAL FATE AND PATHWAYS
3.1.1 | Photodegradation Egtimate Half-life: 13.4 days
AOPWIN
32 | Monitoring Data Occupational 0.00051 —0.77 mg/m’
33 Environmenta fate & Esimaev 2.2 Assumes hydrolysisto TMLA
distribution Leve | Air —768x 10 7%
Water — 99.2%
Soil —0.78%
Sediment — 0.02%
Leve II Air —7.68x 10%
Water — 99.2%
Soil —0.78%
Sediment— 0.02%
Level Il Air —346 x 10%
Water — 50.6%
Soil —49.3%
Sediment— 0.02%
35 Biodegradation Modified Sturm >60% within 7 days
(OECD 301B) 89-101% within 28 days
37 Bioaccumulation Cdculated BCF=32
BCFWIN v2.14
ECOTOXICOLOGICAL DATA
41 Acute Fish Leuciscusidus OECD 203 96-hour NOEC > 896 mg/L
melanotus
42 Acute Daphnid Daphnia OECD 202 48-hour EC¢>792mg/L
magna
43 Acute Aquatic Plant Scenedesmus OECD 201 96-hour NOEC > 739 mg/L
subspicatus
44 Toxicity to Bacteria Activated OECD 209 ECs - >100, <500 mg/L
dudge
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CASNo.: 552-30-7 | SPECIES | PROTOCOL | RESULTS

TOXICOLOGICAL DATA

5.1.1 | Acute Ord Ra LDsp = 2,730 mg/kg

5.1.2 | AcuteInhdation Rat L Cso > 2,330 mg/m”
Mouse LOEL =215 mg/m®

513 | Acute Dermd Rabbit LD50 > 2000 mg/kg
Rat LD50 = 5600 mgkg

5.2.1 | Skinlrritation Rabhit PDIS=1.7/8

52.2 | Eyelrritation Rabbit Draize score — 110/110

53 Sengtization GuineaPig Dermal Positive (in acetone)
GuineaPig Dermal Negative (applied negt)
Mouse Dermal Positive (in acetone/dlive oil)
Mouse Dermd Pogtive (in acetonelodlive ail)
Mouse Dermd Pogtive (in acetone/olive ail)
Ra Dermal Positive (in acetonglolive ail)

54 Repeated Dose Rat 13-week inhalation study with 0, 3, and 38 week

recovery: Slight increasein lung weight and volume,
dight pulmonary pneumonia. Pulmonary physiology
parameters unaffected Antibody levelsdevated ina
dose-dependent manner. Minimad effectsinthe 3
and 38 week recovery group.

LOEL = 0,002 mg/m*

Rat 2-week inhdation study with 0-12 day recovery:
NOAEL >0.3 mg/m®
Rat 6.5-week inhdation study: Increased lung weight,

and volume, externd hemorrhagic foci,

inflammatory cdl infiltration, and bronchoalveolar
pneumonia. Effects were more severethan in the 13-
week study Antibody levelsand lung foci were
devated in adose-dependent manner. LOEL = 0.002
mg/m’

Ra 2-week inhaaion study: Increased hemorrhagic foci
of the lung, incressed lung weight, and TMA
specific antibodies were observed. Effects greater in
males than females. Estrogen reduced foci in both
males and femaes. Testosterone had no effect.
LOEL =05mg/m®

Rat 2,6, or 10 day inhaation study: No effect after 2
days, minimal lung injury after 6 days marked after
10 days.

LOEL =0.1mgm®

Mouse 5-day inhalation study, 14-day recovery: Decreased
time of ingpiration and expiration, increased length
of apneic periods.

LOEL 001 mgm?®

Rat 1-2-week inhalation study, 0-12 day recovery:
Antibody response eevated in a dose-dependent
manner & ten and 22 days but not &t five days. Lung
foci completely resolved after 12 days of recovery,
but resppeared following a single chdlenge
exposure.

LOEL =0.01 mg/m®

Ra Respiratory Animals exposed on day 1,5, and 10, challenged on
Sendtization day 22 or 29 inhdation study: Elevated antibodies
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correlated to the number of lung foci, lung weight
and lung displacement volume.
LOEL =0.33 mg/m®

Rat 1-10 dayinhalation study: Lung injury and antibody
levelsincreased on day 7-10.

LOELO5 mgm®

Rat 2,6, or 10 day inhdation study: Increase antibody
levels.

LOEL 0.1 mgm®

Rat 13-week ora feeding study: No effect on
gppearance, behavior, pathology, or urine vaues.
Dose dependent increase in leukocyte count.

LOEL = 1000 ppmin thediet or gpproximately 50
mg/kg

Rat 90-day ord feeding study: No effects on gopearance,
behavior, pathology, urine vaues or leukocyte
count.

NOEL = 10,000 ppm in the diet or approximately
500 mgkg.

Dog 13-week ora feeding study: No effects observed on
appearance, behavior, pathology, serum chemistry,
or urinevalues.

NOEL 20,000 ppm in the diet or approximately 500
mg/kg
55 Genetic Toxicity In Vitro
A Bacteria Salmondla OECD 471 Negative with and without metabolic activation.
typhimurium
Salmandla OECD 471 Negative with and without metabolic activation
typhimurium
B Non-Bacterid Chinese OECD 476 Negative with and without metabolic activation

Hamster (HGPRT

Ovary Cdls mutation assay)

Chinese OECD 473 Negative with and without metabolic activation

Hamster (chromosome

Ovary Cdls aberration)

5.6 Genetic Toxicity In vivo

5.7 Carcinogenicity

58 Reproductive Toxicity Repeat dose No effect on reproductive organsin two rat and one
dog sub-chronic feeding studies.
NOEL gpproximately 500 mg/kg
No effect of reproductive organsin sub-chronic rat
inhaation study
NOEL 0.054 mg/m®

59 Developmenta Rat, Guinea Developmenta No fetotoxicity or developmentd toxicity at

Toxicity/Terotogenicity Pig concentrations up to 0.5 mg/m”>. No maternal

toxicity other than anincrease in hemorrhagic lung
foci.
NOEL: for developmental and terotogenic effects
05 mgm®

510 | Toxicokinetics Rat Tmax =<3 houurs. Elimination rate congtanst ranged

from 0.0015-0.214, biologicd hdf-life ranged from
3-46 days.
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Full SIDS Summary

CASNo.: 528-44-9 | SPECIES | PROTOCOL [ RESULTS
PHYSICAL CHEMISTRY
21 Melting Point Egimate 21°C
MPBPWIN v1.4
22 Bailing Point Convertsto anhydride prior to bailing
23 Density
24 | Vapor Pressure EPIWIN 38x10°Pa
MPBPWIN v1.4
25 Partition Coefficient KOWWIN 0.95
v1.66
CLOGP 057
Int Anda Prog 081
ALOGP 0.78
XLOGP 0.87
26 Water Solubility 21,000mg/L @25°C
ENVIRONMENTAL FATE AND PATHWAYS
3.1.1 | Photodegradation Egtimate Half-life: 6.55 days
AOPWIN
32 Monitoring Data
33 Environmenta fate & Egimaev2.2
distribution Leve | Air —768x 107%
Water — 99.2%
Soil —0.78%
Sediment— 0.02%
Leve Il Air —768x 107%
Water — 99.2%
Soil —0.78%
Sediment— 0.02%
Level Il Air —346x 10%
Water — 50.6%
Soil —49.3%
Sediment— 0.02%
35 Biodegradation Modified Sturm >60% within 7 days (test materia
(OECD 301B) TMA)
89-101% within 28 days (Test
material TMA)
36 COD
37 Bioaccumulation
ECOTOXICOLOGICAL DATA
41 Acute Fish Leuciscusidus | OECD 203 96-hour NOEC > 896 mg/L (Test
melanotus material TMA)
42 Acute Daphnid Daphnia OECD 202 48-hour ECo > 792 mg/L (Test
magna material TMA)
43 Acute Aquatic Plant Scenedesmus OECD 201 96-hour NOEC > 739 mg/L (Test
subspicatus material TMA)
44 Toxicity to Bacteria Activated OECD 209 ECs - ECso - >100, <500mg/L (Test
dudge material TMA)
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CASNo.: 528-44-9 | SPECIES | PROTOCOL | RESULTS
TOXICOLOGICAL DATA
511 | AcuteOrd Rat LDso = 2,730 mg/kg Test materia
TMA)
5.1.2 | AcuteInhaation Rat L Cso > 3,750 mg/m’
5.1.3 | Acute Derma Rabhbit LD50 > 2000 mg/kg (Test materia
TMA)
Rat LD50 = 5600 mg/kg (Test materia
TMA)
5.2.1 | Skinlrritation Rabbit PDIS=0.7/8
5.2.2 | Eyelrritdion Rabhit Draize score =59.7/110
53 Sendtization Rat Inhalation Negative
54 Repeated Dose Rat Inhalation 13-week inhdation study, NOEL: 0.3
mgm®
Rat (OECD 407) 4-week ord gavage study: Abnormal
findings were restricted to diarrhea a
the highest dose.
NOEL : 300 mg/kg
55 Genetic Toxicity In vitro
A Bacterid Salmondla OECD 471 Negative with and without metabolic
typhimurium activation. (Test materiad TMA)
Salmonella OECD 471 Negative with and without metabolic
typhimurium activation (Test material TMA)
B Non-Bacterid Chinese OECD 476 Negative with and without metabolic
Hamster activation. (Test materiad TMA)
Ovary Cdls
Chinese OECD 473 Negative with and without metabolic
Hamster activation. (Test materid TMA)
Ovary Cdls

56 Genetic Toxicity In vivo

57 Carcinogenicity

58 Reproductive Toxicity Repesat dose No effect on reproductive organsin
two rat and one dog sub-chronic
feeding studies.

NOEL approximately 500 mg/kg
No effect of reproductive organsin
sub-chronic ret inhdation study
NOEL 0.054 mg/m®. (Test material

TMA)
59 Developmenta No fetotoxicity or developmental
Toxicity/Teratogenicity toxi cilgl at concentrations up to 0.5

mg/m”. No maternd toxicity other
than an increasein hemorrhagic lung
foci.

NOEL : for developmentd and
terotogenic effects 0.5 mg/m . (Test
material TMA)

5.10 | Toxicokinetics Ra Tmax =<3 hours. Eliminaion rate
congtant ranged from 0.0015-0.214,
biologicd hdf-life ranged from 3-46
days. (Test materia TMA)
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OECD SIDS TRIMELLITIC ANHYDRIDE AND TRIMELLITIC ACID
SIDS Initial Assessment Report

Analog Justification

Because TMA and TMLA are dructurally similar, and because TMA is readily converted to TMLA in
agueous environments, information on these two chemicas is presented together in a sngle SIAP and
SIAR. Studies on dability of TMA in water suggest complete hydrolyss occurs in less than ten minutes.
Since TMA rapidly forms TMLA under the conditions used to test its toxicity, the toxicities of TMA and
TMLA ae bdieved to be the same with a few exceptions. Specificdly, the dergic symptoms (both
respiratory and derma sengtization) of TMA are directly attributable to the reaction of TMA with free
amines within proteins to form haptens, which when present a sufficiently high leves in tissues can
produce sengtization. TMLA does not react with proteins to form haptens, and therefore does not share
this mode of action for sendtization. In addition to the immunologicd differences, there may be some
dight quantitative differences in reactions a the Ste of contact. While both materids cause dight
irritation of the skin and are severe eye irritants, there gppears to be a difference in the magnitude of
response. This difference in the magnitude of irritation may be dtributable to the heat of hydrolyss of
the anhydride With the exception of the immunologicad and dte of contact effects, dl other endpoints
are expected to be the same.

1.0 IDENTITY

In the presence of water, trimdlitic anhydride (TMA: CASRN 552-30-7) is readily and completdy
converted to trimdlitic acid (TMLA: CASRN 528-44-9). The chemica properties of TMA and
TMLA are summarized in the table below.

Property Value
Chemica Formula TMA: CgH,Os
TMLA: CoHeOs
0 o
o o OH
TMA  OH °  TMLA OH °
Molecular Weight TMA: 192.12
TMLA: 210.14
Purity TMA: 98%
TMLA: >98%
Impurities TMA: TMLA
TMLA: --
Physical form: TMA: Solid whiteflake
TMLA: Solid white crysta
Mélting Point TMA: 165°C
TMLA: 219°C
Bailing Point TMA: 390°C
TMLA: --
Density TMA: 154g/mL at 20°C
TMLA: --
Vapor Pressure TMA: 7.6x10°Paat 25°C
TMLA: 3.8x10° Paa 25 °C
Partition Coefficient (Log Kow)* TMA: 1.95 (assumes no hydrolysis or reaction with the a cohol)
TMLA: 0.95 (nortionized form)
Water Solubility* TMA: 1,036 mg/L (assumes no hydrolysis)
TMLA: 21,000 mg/L
Hydrolysis Rate TMA: Complete hydrolyse within 10 minutes.
Odor Threshold --
Synonyms TMA: 1,2,4-benzenetricarboxylic acid, cyclic 1,2-
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anhydride

anhydrotrimellitic acid

trimellitic acid anhydride
1,2,4-benzenetricarboxylic acid anhydride
1,3-dioxo-5-phtha ancarboxylic acid
4-carboxyphthaic anhydride

TMLA: 1,2,4-benzenetricarboxylic acid

*The water solubility and partition coefficient for trimelitic anhydride are listed above for completeness.
However, the most environmentally relevant value must reflect hydrolysis of the anhydride to the acid.

UNEP PUBLICATIONS n



OECD SIDS TRIMELLITIC ANHYDRIDE AND TRIMELLITIC ACID
2.0 GENERAL INFORMATION ON EXPOSURE

Manufacturing and Processing

Inthe U.S. trimellitic anhydride (TMA) is produced in a batch process. Pseudocumene and air, the
raw materids, are mixed with solvent and catalyst in an enclosed reactor. The reaction isrun to
completion and to produce trimdlitic acid (TMLA). TMLA, areaction intermediate, is separated
from the solvent and routed through a series of purification steps. It isthen dehydrated to form
trimdlitic anhydride (TMA) and water as the byproduct. TMA isfurther trested to remove impurities,
then flaked and stored in slos. TMA product is packaged for salein bags of various Szes, most
commonly, 1 and 0.5 metric ton, 50 Kg and 25 Kg. TMLA has no ssparate commercid vaue. Because
the manufacturing system is aclosed process, very little TMA is released to the environment during
the production process. Solvent is recovered and recycked. Spent catalyst containing some impurities
isrouted to acatalyst recovery furnace. Catalyst is reclamed. For the one and only manufacturing
stein the U.S,, waste Streams are routed to an on-Site wastewater trestment plant that utilizes both
anaerobic and aerobic trestment processes.

Estimated National Production or Import Volume

Currently, TMA capacity worldwide is about 100,000 metric tonnesfyear, which may be broken down
to approximately 65,000 metric tonnes'year produced in the U.S. and the remainder produced outsde
the U.S (ChemSystems, 2000; SRI, 2000). In 1990, TMA production worldwide was estimated to be
50,000 metric tonneslyear (IPCS, 1992). Production in the 1970s was estimated to exceed 2.3 metric
tonneslyear (HSDB, 2001). These data suggest that TMA production is generdly increasing over
time.

Uses and Functions

TMA isahighly reactive chemicd and is a starting materid for avariety of organic chemica

products. Approximately 65% of the TMA produced in the U.S. isused in the synthesis of plagticizers
for polyvinyl chloride (PVC) resins. These pladticizors have applicationsin wire and cable insulation,
automotive parts and medica equipment. Approximately 30% of the TMA produced inthe U.S. is
used as a reactant in wire ard cable insulation enamels and polyester resinsin powder coatings. The
remaining 5% of U.S. production is used for avariety of purposesincluding as an epoxy curing agent,
textile Szing agent, rubber curing accerator, eectrogtatic toner binder, and vinyl cross-link agent
(ChemSystems, 2000; SRI, 2000). TMA isfully consumed in these uses and is therefore not available.
100% of the TMLA produced in the U.S. is used to make TMA.

Form of Marketed Product

TMA is used in the synthess of plagticizers that are in turn compounded with PVC to make flexible
plagic products such as automotive dashboards and coatings for dectricd wire and cable.  TMA is
dso usd in polyeser resn in products used in military, indudrid and aerogpace agpplications
(ChemSystems, 2000; SRI, 2000). Many of the epoxy resin and surface coating systems may contain
2-10% reacted TMA within the polymer (OSHA, 1992). Codtings on the indde of tin cans used for
foodsiuffs contain up to 0.04% reacted TMA within the polymer.

No TMLA ismarketed to consumers per se snce al isused for the production of TMA.

2.1  Environmental Exposure and Fate
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OECD SIDS TRIMELLITIC ANHYDRIDE AND TRIMELLITIC ACID
2.1.1 Photodegradation

Given ther relatively low vapor pressures, TMA or TMLA that may be present in the aamosphereis
expected to be associated predominantly with the particulate phase, which may be removed by both
wet and dry deposition processes. Half -lives of 13.4 and 6.6 days have been estimated for TMA and
TMLA, respectively, using the AOPWIN software (SRC, 2001) based on reaction with photo-
chemicdly derived hydroxyl radicas.

2.1.2 Stability in Water

TMA is expected to rgpidly hydrolyze to form TMLA in weter (complete hydrolyss in 10 minutes in
water a 27-32 °C) (Horan , 1962). Given their rdatively low vapor pressures, volailizetion of TMA
or TMLA from surface water is adso not expected to be significant. Based on studies using inoculated
sewage dudge in which more than 50% of TMA/TMLA was degraded within 5 days (Letz et al.,
1987; Lebertz, 1991a), biodegradation of TMLA may occur in water under agrobic conditions.

2.1.3 Stability in Soil

TMA is expected to hydrolyze to form TMLA in moig¢ soils Given ther rdaivey low vapor
pressures, voldilization of ether chemicd from surface soils is not expected to be dgnificant. Based
on sudies using inoculated sewage dudge in which more than 50% of TMA/TMLA was degraded
within 5 days (Letz et al., 1987, Lebertz, 1991), biodegradation of TMLA may occur in soils under
aerobic conditions.

2.1.4 Environmental Transport and Distribution

Usng default release edimates, predictions based on Levels 1 and 2 fugacity-based fate and transport
modds (Trent University, 1999) suggest that the mgority of the TMA or TMLA reessed to the
environmental will partition primarily to the water (99.2%) compartment, with a smaller amount
found in the soil compatment (0.78%), and negligible amounts in the ar and sediment (<0.1%)
compartments.  Although no specific information was located regarding the amount or mechanism of
TMA release to the environment, a Levd 3 fugacity modd was dso used. Based on a Leve 3
fugacity modd (Trent University, 1999), the mgority (50.6%) of TMA/TMLA rdeased is predicted to
patition to the water compatment, with a dightly smaler amount in the soil compartment (49.3%),
and negligible amounts in the sediment (<0.1%) and ar (<0.1%) compartments. A larger percentage
is predicted for soil by the Levd 3 modd, dnce this levd dlows for continuous rdesse to soil.
However, specific data regarding the drect release of TMA to soil were not located.

2.1.5 Biodegradation

TMA was readily degraded in screening tests usng sewage dudge. Under aerobic conditions, 97%
and 77% of the theoreticd CO2 was generated within 28 days when TMA was tested a concentrations
of 10mg/L and 20 mg/L respectively (Lebertz, 1991a). In another sudy 89-101% of the TMA was
removed over a 4week period (Letz & d. 1987). Given the rapid hydrolyss of TMA to TMLA in
agueous systems, results most likdly reflect biodegradation of TMLA. TMA and TMLA are readily
biodegradable under agrobic conditions in sewage dudge, are expected to biodegrade in water and soil
aswedl and are not expected to bicaccumulate.

2.1.6 Bioaccumulation

Using v2.14 of BCFWIN a Bioconcentration Factor (BCF) of 3.2 was calculated for TMA and TMLA
which suggests that they are not expected to bioconcentrate in aguatic organisms.
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2.2 Human Exposure
2.2.1 Occupational Exposure

Occupationd exposures to TMA or TMLA would most likdy occur via the inhdaion and derma
routes.  Although little information is avalable to quantify potentid dermd exposures, a number of
sudies have reported TMA concentrations in ar associated with occupationd exposures. It is assumed
that workers are predominantly exposed b TMA. Average arborne TMA dust concentrations ranged
from 0.006-21 mg/n? for production workers from three different job categories (Bernstein et al.,
1983). After engineering improvements were made, TMA concentrations decreased to gpproximetely
001 mg/n?. Indugrid hygiene data from a TMA production plant in 1989 reveded exposure
concentrations ranging from 0.003 to 077 mgnT (Grammer et al, 1991). In the U.S a the
production ste, TMA concentrations were measured over a 14-year peiod and determined to range
from <0.001-21 mg/m?® (in air) for workers belonging to severa different job categories (Grammer et
al,, 1992). The highest arithmetic mean TMA concentration detected in a resin factory was reported
to be 0.0193 mg/nT (van Tongeren et al., 1995). Geometric mean exposure concentrations calculated
from persond monitoring data ranged from <0.00053 to 0.17 mg/n? for various exposure classes of
workers @ a large manufacturing complex producing TMA (Zeiss et al., 1992, Grammer et al., 1999).
Average concentrations of TMA for a full shift were reported to range from 0.0005 to 0.0193 mg/m?
for four facilitiesusng TMA (Barker et al., 1998).

Monitoring data collected for a TMA-manufacturing plant during 1988-1999, reported mean 8-hour
TWA concantrations ranging from 0.002 to 043 mg/m® and STEL concentrations ranging from 0.045
to 0.70 mg/nt for workers from four different job categories (BP Amoco persond communication,
2001).

Occupational exposurelimits (OELs) for TMA arelisted below for several countries.

Exposure Limit (Country) (mg/m°) (ppm)
TWA (Austrdia) (010”1 0.006
TWA (Canada) 004 0.005
MAK (Czechodovakia) dust 004 0.005
fumes 0.005 0.0006
MAK (Germany) 004 0.005
MAK (Netherlands) 004 0.006
OES (United Kingdom) 004 0.005
NIOSH REL (U.S) (0107) 0.005
ACGIHTLV (U.S) (0107} 0.006
STEL (Germany) 0.08 0.01

In 1978, NIOSH edimated that gpproximately 20,000 workers in the U.S. had potentia for exposure
to TMA in various gpplications and processes (OSHA, 1992).

2.2.2 Consumer Exposure
Because TMA rapidly hydrolyzes to form TMLA, consumer exposure to TMA is not expected to

occur. TMA present in consumer products is generdly reacted to form polymers and therefore is
contained within the matrix of the polymer. As a reault, potentid exposures to consumers is

negligible

2.2.3 Indirect Exposure viathe Environment
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Based on manufacturing and processng procedures in the U.S, releases to the environment are
anticdpated to be negligible.  In addition, TMA rapidly hydrolyzes to form TMLA in the presence of
water therefore, significant environmental exposuresto TMA are not expected to occur.

Data regarding potential environmental exposures to TMLA were not located.  As previoudy
dscussed, results from fugecity modeding indicates that should releases of the chemicads occur, the
primary partitioning compartment would be the weter.
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3.0 HUMAN HEALTH HAZARDS

Analog Justification

Because TMA and TMLA are structurdly similar, and because TMA isreadily converted to TMLA in
agueous environments, information on these two chemicasiis presented together in asingle SSAP and
SAR. Since TMA rapidly forms TMLA under the conditions used to test its toxicity, the toxicities of
TMA and TMLA are believed to be the same with perhaps two exceptions. Specificaly, the dlergic
symptoms of TMA are directly attributable to the reaction of TMA with amino acids to form haptens,
which when present at sufficiently high levelsin tissues can produce sensitization. TMLA does not
react with amino acids to form haptens, and therefore does not share this mode of action for
sengtization. . In addition to theimmunologica differences, there may be some dight differencesin
reactions at the Ste of contact in terms of the magnitude of response. With the exception of the
immunologica and Site of contact effects, al other endpoints are expected to be the same.

3.1 Toxicokinetics and M etabolism

Tissue concentration time-course datawere collected for rats exposed to 0.95 mg/m® (TMA) for 45
minutes (IITRI, 19884). Animaswere sacrificed 3 hours, 1, 2, 4, 8, 16, and 32 daysfollowing
exposure. In generd, the highest tissue concentrations were obtained at the firgt time point (Tmax<3
hours). A second Tmax Of eight days was reported for lung lymph nodes in mae rats, suggesting a
possible rolein the gender differences observed for lung toxicity. Biologica hdf-livesranging from 3
to 46 days were estimated from the data (corresponding first order dimination congtants of 0.015-
0.214 /hour). Specific hdf-livesfor TMA in the lungs were estimated to be 21 daysin mae rats and
16 daysin femderas Smilaly, in lung associated lymph nodes, hdf -lives of 13 and 33 days were
estimated for male and femae rats, respectively. Because TMA israpidly hydrolyzed to TMLA in the
body, these data <o likely reflect the kinetics of TMLA. Although one might anticipate that the half -
lives of TMLA to be of shorter duration because unlike TMA, TMLA lacks the protein-reective
anhydride moity.

3.2 Acute Toxicity

Data available from laboratory animals exposed to TMA indicate that its acute toxicity isrelatively low,
regardless of the route of exposure.

Oral — Inrats, the acute ord LDsp vaue derived for femade animds (2,030 mg/kg) was dightly
lower than the vaue calculated for mae animals (3,340 mg/kg) (IITRI, 19918). For both sexes
combined, an ord LDx, vaue of 2,730 mg/kg was derived. Upon necropsy of the animal's thet
died, anumber of gomach lesons (e.g., wdl thinning, ulcerations, hemorrhage, necrosis) were
observed.

Inhalation — Inrats, 3/10 animds died following a four -hour exposureto 2,330 mg/n? TMA,
indicating that the acute LCx, vaue is likely to exceed this concentration (IITRI, 1992a). No
rets died following afour-hour exposure to concentrations as high as 3,750 mg/n™ TMLA
(II'TRI, 1988b). Gross necropsy of the animals from the TMA study reveded a number of
effects on thelung (e.g., red fod, mottled, fluid-filled). Grass necropsy of the animasfrom

the TMLA study reveded five rats with no grosslesions, three rats with lung foci, two with

red areas on the lung and one with a distended bladder. The findings for the TMLA study were
conddered of aminor neture and within normd limits,
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Altered bresthing paiterns (e.g .., decreased time of inspiration and expiration, increased length of
apneic periods) were noted in mice exposed to 21.5150 mg/n for 30 minutes (Schaper and Brost,
1991).
- Dermal — In New Zedand dbino rabhits, no deaths were observed following a derma dose of
2,000 mg/kg (IITRI, 1991b). Dermd irritation was observed in dl animas. However, no
trestment-related lesions were noted upon necropsy. Inrats, aderma LDsg vaue of 5,600
mg/kg was reported (Rom, 1992).

Results of toxicities sudieson TMA and TMLA suggest thet the acute toxicity is relatively low
independent of the route of exposure and that most effects noted were consstent with an irritation
effect.

3.3 Irritation/Corrosiveness
3.3.1 Dermal

In rabbits, mild irritation (score=1.7/8.0) was obsarved following a 500 mg derma dose of TMA
goplied to a240 om? patch of premoistened skin for 4 hours (IITRI, 1991¢). Signsof irritation were
generdly resolved by the end of the observation period (14 days).

Derma application of 500 mg TMLA produced irritation (0.7/8.0) in rabbits (IITRI, 1988d). The
irritation was grestest during the first 60 minutes and was generdly reversble by 48-72 hours. No
sgns of corrosvity were observed.

Results of studies suggest that both TMA and TMLA are dightly irritating to skin.

332 Eye

Smilarly, ocular adminigtration of TMA in rabhbits produced signs of irritation reached a maximum
(Draize score of 110.0/110.0) a 24-hours following exposure (Hatoum and Johnson, 1991).

Rabbits recaiving an ocular dose of 100 mg TMLA reached a maximum eye irritation score of
59.7/110.0 a& 24 hours. Lacklugter pitting and pannus formation were observed.

Results of studies evauating the potentid of TMA and TMLA to cause eyeirritation suggest thet both
materids should be considered severe eye irritants.

Results from skin and eyeirritation sudiesimply that TMA may be dightly more irritating than
TMLA. One possible explanation for this gpparent differencein the magnitude of response may be the
heat of hydrolyss of trimelitic anhydride. However, one should be cautious in deriving quantitative
conclusions based on skin and eyeirritations studies as these types studies tend to give quditative

rather than quantitative results.

3.4 Sensitization

in - Although dermd exposure to a 30% solution of TMA in dimethyl sulfoxide (induction)
and 5% TMA in acetone (chalenge) (0.3 mL) produced dermd sengitization in guinea pigs
(IITRI, 1987), dermd sengtization was not dicited in guinea pigs treated with 300 mg TMA
powder (IITRI, 1993). In mice, dermd sengitization was icited usng 10-50% solutions of
TMA in acetone/olive ail (0.025-0.050 mL) (Dearman et al., 1992, 1996). Inrats, derma
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sengtization was produced usng 25-50% solutions of TMA in acetone/corn ail (0.15 mL) (Art
et al., 1998).

Dermd sengtization sudies indicate that the presence of a solvent increases the dermd senditization
potential of TMA, perhaps by increasing aosorption. While under norma conditions of manufacture
and use TMA would be encounter as a powder and would not be used in a solvent it is prudent to
congder TMA apotentid derma sengitizer. Studies on the potentid derma sengitization of TMLA
were not avalable. However, TMLA isnot likely adermd sendtizer asit lacks the protein-reective
anhydride moity and furthermore TMLA was negdtive in repiratory sendtization potential studies.

Respiratory - In arespiratory sensitization study rats were exposed to 50 ug/nt TMLA, six
hours per day for five days (ITRI 1989b). Following a three-week rest period, animals were
challenged with a single inhalation exposure to TMLA (50 ug/int), TMA (50 ug/n) or filtered
ar. There were no satistically sgnificant effects on lung weight, volume, foci or serum 1gG
antibody levels. Results suggest that TMLA does not induce respiratory sengtization nor does
it have crossreactivity with TMA.

3.5 Repeated Dose
Data regarding the toxicity of TMA following repeated exposures are summarized below.

Oral — No adverse effects have been observed in rats following dietary exposures to 1,000-
10,000 ppm (50-500 mg/kg/day) TMA for 90 days (Hill Top, 1969; IBT, 1970). A dose
dependent increase in leukocyte count (NOEL 50 mg/kg/day) was observed in rats from one
sudy (Hill Top, 1969), but was not observed in the second study (IBT, 1970). The eleveated
leukocyte count reported in the Hill Top study may have been due to increased incidence of
bronchitis, peribronchitis, and/or foca pneumonia reported in control and trested groups.
Although adight increase in adrend weight was noted in dogs following dietary exposure to
1,000-20,000 ppm (25-500 mg/kg/day) TMA for 13 weeks, the number of animals tested per
dose (two of each sex) was insufficient to assess the satigtical significance of thisincrease.

No adverse effects (histopathology) were observed in any treasted animals.

Inhalation — No adverse effects were observed in rats exposed to 0.3 mg/m? for six hours/day,
five daysiweek for two weeks (IITRI, 1985). In rats exposed to 0.1 mg/m® TMA six
hourg/day, lung injury was absent after two days of exposure, minima after Sx days of
exposure, and marked after ten days of exposure (Zeiss et al., 1988). A dose-dependent
increasein antibody levels and lung foci was observed in rats exposed to TMA concentrations
of 0.010, 0.030, 0.10 or 0.30 mg/m’ for Six hours/day, five days/week for one or two weeks
(Zesset al., 1987; Leach et al., 1987). The lung foci completely resolved within 12 days after
the last exposure, but regppeared following exposure to a single chalenge concentration.
Exposure to 0.5 mg/m* TMA produced hemorrhagiic foci of the lung and increased antibodly
levelsin rats trested for Six hours/day, five daysiweek for two weeks (IITRI, 1992). Estrogen
treatment reduced the number of lung foci in both mae and femde rats, while testosterone
treatment had no effect. A dose-dependent increase in lung lesions (hemorrhagic fod,
inflammeatory cell infiltration, bronchoaveoloar pneumonia) and antibody levels was observed

in rats exposed to 0.002, 0.015, or 0.054 mg/n for six hours/day, five daysiweek for up to 13
weeks (Leach et al., 1989). These effects were more pronounced in rats following 6.5 weeks
of exposure than observed in animals following 13 weeks of exposure, suggesting some degree
of adaptation. A NOEL was not identified. Mechanistic studies demonstrate that when the
immune system of rasis suppressed, TMA exposure does not produce lung lesions (Leach &t.
a., 1989).

In mice, exposure to 0.010, 0.070, or 0.150 mg/m® for 30 minutes/day for five days produced
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dtered bregthing paiterns (decreased time of inspiration and expiration, increased length of
gpneic periods) (Schaper and Brogt, 1991). However, no histopathological changes were
evident in the lungs of trested animas. Results are consstent with a sensory irritation effect.
Data available from laboratory animals exposed to TMLA indicate thet its subchronic toxicity is
dso rdatively low, regardiess of the route of exposure.

Oral — Gadtrointestind symptoms (e.g., diarrhea, watery cecd contents, cecd distortion) were
gpparent in rats exposed to 1,000 mg/kg-day TMLA by ord gavage five days/week for four
weeks. However, no trestment-related effects were observed in rats exposed to TMLA doses
of 300 mglkg-day or less (Hankinson and Sakd, 1991).

Inhalation — No treatment-related effects were observed in rats exposed to concentrations of
0.05, 0.1 or 0.3 mg/n™ TMLA for six hours/day, five daysiweek for 13 weeks (I TRI, 1989).
In contragt to results obtained with TMA, exposureto TMLA failed to produce lung lesions or
increased antibody levelsin trested animals.

Repeat dose studieson TMA and TMLA suggest that the subchronic toxicity is relatively low
regardless of the exposure route with the most notably effects being irritation at the site of gpplication
(TMA and TMLA) and animmunologica response (TMA only).

3.6  Genetic Toxicity (In Vitro)

In vitro sudies of the potentid genotoxicity of TMA have consgtently reported negetive results.  In
Chinese hamgter ovary cdls, TMA concentrations as high as 2,000 mg/L faled to produce an increase
in ether HGPRT mutations or chromosoma aberrations in the presence and absence of a metabolic
activation sysem (ra liver ) (Bigger and Sgler, 1991; Putnam and Morris, 1991).  Similarly,
negative results were obtained for a mutagenic response in severa drains of Salmonella typhimurium
(TA98, TA100, TA1535, TA1537) in the presence and absence of a metabolic activation system (rat
liver S9) (Sen and Wagner, 1991). Because TMA is rapidly hydrolyzed to TMLA in agueous

solutions, these data likely reflect the genotoxicity of TMLA as well. Tests results suggest that the
potentia for genotoxicity islow for both TMA and TMLA.

3.7  Genetic Toxicity (In Vivo)

Although no in vivo genotoxicity studies were located for TMA or TMLA, the consgtent negeative
results observed for these chemicds from in vitro dudies suggests that the potentid for dgnificant
genatoxicity islow.

3.8  Carcinogenicity

No data regarding the carcinogenicity of TMA or TMLA were located.

3.9 ReproductiveToxicity

Although a multigenerational reproductive toxicity test was not located for TMA or TMLA, daa
avalable from other dudies suggest that the potentid for Sgnificant toxicity to reproduction from
exposures to these chemicds is low. For example, subchronic inhdation exposures of mde and
femde rats to TMA concentrations up to 0.054 mg/nT, or to TMLA concentrations up to 0.30 mg/n?
dd not result in any higopathologicd effects to reproductive tissues (IITRI, 1989). Smilaly, no
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hisopathologica effects of reproductive tissues were observed in rais exposed to concentrations as
high as 10,000 ppm TMA in feed (gpproximady 500 mgkg-day) for 90 days (IBT, 1970; Hill Top,
1969), or in dogs exposad to concentrations as high as 20,000 ppm TMA in feed (gpproximetely 500
mg/kgday) for 13 weeks (Hill Top, 1969). Additiondly, reproductive performance was not affected
in femae ras and guinea pigs following exposure to TMA concentrations of 05 mg/m® on days 6
through 15 of gedtation (Ryan, 1988). Because TMA is likdy hydrolyzed to form TMLA in tissues,
these dudies dso provide information aout TMLA. Data suggest a low potentid for adverse
reproductive effects.

3.10 Developmental Toxicity/Teratogenicity

Inhaation exposures to 0.5 mg/m3 TMA for sx hours/day on days 6-15 of gedation did not produce
ay dgns of fetotoxicity or teratogenicity in guinea pigs (Ryan, 1988). In smilarly trested pregnant
rats, lung fod and increesed antibody levels were obsarved (Ryan, 1988). Although no dgns of
fetotoxicity or teratogenicity were obsarved in the offspring, increesed antibody levels were noted in
neonatd rats. Following a chdlenge exposure, lung foci were only observed in the offspring whose
mothers had not completely recovered from the origind TMA exposure.  Lung foci were not observed
in adult offsoring.  With the exception of the effects on antibody levels and lung fod, these data likely
reflect the toxicity of TMLA because TMA is rapidly hydrolyzed to TMLA in the body. Results are
consgtent with alow potentid for developmentd effects.

3.11 Human Experience

Eighteen workers were exposed to average concentrations of TMA ranging from 0.0006 to 2.1 mg/m3
for three job categories (Berngtein et al., 1983). Five of the workers were found to have devated
antibody levedls to TMA, one worker had a late onst respiraory sysemic syndrome (LRSS
associated with TMA, and another worker had dlergic rhinitis. LRSS can be characterized by a series
of immunological symptoms that are ddayed, typicdly four to eight hours after exposure has ended
and may indude coughing, wheezing, bresthlessness congedion, fever, chills faigue and
generdized aching. Recovery is complete six to twelve hours after onset of symptoms.

An devenyear study was conducted on 46 workers exposed to TMA. Seven workers had eevated
antibody levels one of which dso had rhinitis and another of which had TMA asthmalrhinitis.
Fourteen workers were found to have a posgtive antibody response to TMA-human serum abumen
(TMA-HSA). Indudrid hygiene data from a single year (1989) reveded concentrations ranging from
<0.003 to 0.77 mg/n (Grammer et al., 1991, 1992).

A group of 119 workers who had the potentid for exposure to TMA for a least one year were
followed for a period of five years (Grammer et al,, 1998). Of the 16 workers with eevated levels of
immunoglogin E (IgE), three had asthma, and an additiond Sx developed ashma during the follow-
up period. Of the 44 workers with eevated leves of immunoglobin G (IgG), sx had asthma, and an
additiond two workers developed asthma during the follow-up period. Of the 102 workers without
devated IgE levds, none had ashma, and only a single worker developed asthma during the follow-
up period. These daa indicate that workers with elevated IgE or 1gG levels are a increased risk of
developing asthmatic dlergic sengtivity to TMA.

In a group of 474 workers exposed to meen concentrations ranging from <0.00053-00.17 mg/m?
TMA, 6.8% had a TMA immunologic syndrome, 31.6% had an irritant response, and 61.6% were
asymptomatic (Zeiss et al., 1992). An exposureresponse relationship was apparent with increased
atibody leves in this same group of workers when they were grouped into one of five exposure
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groups (percent affected workers indicated in parentheses): 013 mg/m® (29%); 0.036 mg/m® (4%);
0.002 mg/nT (5%); 0.00051 mg/n* (0%); and <0.00053 mg/m® (0%) (Grammer et al., 1999).

In a sudy of nine workers exposed to TMA-containing paint powder, one worker exhibited obvious
illness and two worker had evidence of TMA-rdaed pulmonary dysfunction and immunologica
reqponse (Letz et al., 1987). Monitoring data indicated that the workers had been exposed to
concentrations of TMA in ar that were more than 100-times higher than the occupation expasure limit

of 0.04 mg/nt.

A group of 196 workers were exposed to TMA over a 12-year period (Zeiss et d., 1990). Seventeen
of the workers were found with IgE-mediated asthmalrhinitis, seven were found with LRSS, and four
were found with both conditions.

Although dl of the human exposures summarized above likdy included some exposure to TMLA, no
gpecific cases of human exposures to TMLA were located, and animd dudies indicate that TMLA

lacks the potentid to sendtize and dicit an immune reaction.
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40 HAZARDSTO THE ENVIRONMENT

4.1 AcuteAquatic Toxicity

Because TMA rapidly hydrolyzes to form TMLA in water, following pH adjusment TMLA and
sodium trimelitate sdts are the actud form of the chemicd evaduaed in aguatic toxicity tedts
Andyticd methods used measured the concentration of TMLA and its sdt. Although information
regarding the chronic toxicty of TMA/TMLA in aguatic species was not located, data regarding the
acute toxicity of TMA/TMLA in aquatic species are summearized below.

Fish — No sgns of toxicity were obsarved in Leuciscus idus melanotus (Golden Orfe) exposed
to TMA/TMLA nomina concentrations of 130, 220, 350, 600, or 1,000 mg/L for 96 hours
under detic conditions (Knacker et al., 1993).Based on measured concentrations the 96 hour
NOEC > 896 mg/l.

Invertebrates - No sgns of toxicity were observed in Daphnia magna (water flea) exposed to
TMA/TMLA nomindconcentrations of 130, 220, 350, 600, or 1,000 mg/L for 48 hours under
datic conditions (Knacker et al., 1992). Based on measured concentrations, the 96h NOEC
was > 792 mg/l.

Plants - No sgns of toxicity were observed in  Scenedesmes subspi catus (green agae) exposed
to TMA/TMLA nomind concentrations of 62.5, 125, 250, 500, or 1,000 mg/L for 96 hours
under datic conditions (Knacker et al., 1992). Based on measured concentrations, the NOEC
was > 739 mg/l.

Bacteria — In activated dudge, bacterid respiration was inhibited by TMA/TMLA (Lebertz,
1991). An ECsy vdue of 57 mglL was cdculated from the definitive portion of the
repiration inhibition sudy. Prdiminary tests in bacterid inhibition sudy tesed 1, 10, and 100
mg/L and found minima effects. The definitive portion of the study tested 500 to 4000 mg/L
and found complete inhibition a al concentrations.

The cdculaied ECS50 for respirdtion inhibition is not fully representative of the test results that found
100 mglL had minimd inhibition (goproximady 6%) while 500 mg/L had nealy complete
inhibition. The text report concduded that the EC50 mugt be in the range of between 100 and 500
mg/L. Consequently, the biodegradation test, conducted a 10 and 20 mg/L, would not be likdy to

reflect inhibitory effects of the test materid.
Results suggest that TMA and TMLA have alow potentid to cause sgnificant acute aguatic toxicity.

4.2  Chronic Aquatic Toxicty

No datawas available.

4.3 Teredrial Effects

Although no data were located regarding the toxicity of TMA or TMLA in terestrid mammals, the
low toxicity in laboraory animas suggests that ther toxicity to terrestrid mammas in generd would
aso below.

4.4 Other Environmental Effects

No additiond data regarding other potentia environmenta effects of TMA or TMLA were located.
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50 CONCLUSIONSAND RECOMMENDATIONS

TMA iscurrently of low priority for further work.

Approximately 100,000 metric tonnes'year TMA ae currently produced world-wide, the mgority of
which (65,000 metric tonneslyear) are produced in the U.S. Mog of the TMA produced (65%) is used
in the synthess of a pladticizer for PVC resns, while smaler amounts (30%) are used as a reactant in
wire and cable insulaion enamds and polyester resins in powder coatings. All of the TMLA
produced in the world is used to produce TMA.

TMA exhibits low acute toxicity by the ord, dermd, and inhdation routes. The ord LDsp has been
reported to range from 2,030 to 3,340 mgkg in mde and femde ras (average = 2,730 mg/kg), with
domach lesons gppearing as the most congdent leson upon necropsy.  In ras the inhdation LCs
value was reported to exceed a concentration of 2,330 mg/nT, with lung lesions appearing as the most
conggent leson upon recropsy. A dermd LDs vaue of 5600 mgkg was reported. The inhdation
LCso for TMLA was reported to exceed 3,750 mg/ne. For other routes, TMLA is expected to have
smilar or lower toxicity, based on the rgpid hydrolysis of TMA to TMLA in tissues.

In repested dose dudies, the principle effects of TMA ae on the immune sysem and the lung.
Elevaied antibody levels and lung focd have been obsarved in rats following subchronic exposures to
rlativdy low concentrations (0002 — 0054 mg/n?). Elevated antibody levels ashma, dlergic
rhinitis, and LRSS are associated with occupationd exposures to TMA in humans. However, humans
gopear to be less sendtive to these effects than are rats.  The toxicity of TMA following repeated ord
exposures gppears to be low, with NOAELs of agpproximady 500 mg/kg-day identified for both rats
and dogs. Immunologicd and pulmonary effects are not associated with repested exposures to
TMLA. Genotoxicity (In vitro) and developmenta studies of TMA have generaied negative results.
Negative results for the genotoxicity and developmentd toxicity of TMLA are inferred from the rapid
hydrolyssof TMA to TMLA in tissues.

Based upon their chemicd-physica propertiess, TMA and TMLA are not persgent in the environment
and ae not expected to bioaccumulate in food webs. In the presence of waer, TMA rapidly
hydrolyzes to foom TMLA (complete hydrolyss in less than ten minutes). The hdf-life of TMA and
TMLA in ar is edimaed to be 134 and 6.6 days respectivdy, due to direct reactions with
photochemicaly generated hydroxyl radicds TMA and TMLA would be readily biodegraded under
aerobic conditions. Biodegradation results likely reflect biodegradetion of TMLA because of the rapid
hydrolyss of TMA. Under environmentdly relevant conditions TMLA is likdy to be avalade as a
sdt. Human exposures to TMA and TMLA are likdly to be limited to occupation settings where TMA
is produced or used. Information regarding potentid consumer or environmenta exposure ae
generdly lacking, but are expected to be low. Fugacity-based fate and transport modeling efforts
uggest that TMA and TMLA ae likdy to partition to soil and water compatments in the
environment.  Acute toxicity tesing in fish, invertebrates and agee indicate a very low order of
toxicity with no effect concentrations greater than 896, 792, and 739 mg/L respectively. The actud
test materid was likdy trimdlitic acid and it's sodium sdit..
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OECD SIDS TRIMELLITIC ANHYDRIDE
1 GENERAL INFORMATION

101 SUBSTANCE INFORMATION

A. CAS-Number: 552-30-7

B. Name (IUPAC name) : Trimellitic anhydride
C. Name (OECD name): Trimdlitic anhydride
D. CAS Descriptor

E. EINECS-Number: 209-008-0

F. Molecular Formula: C9H405

G. Structural Formula

H. Substance Group

l. Substance Remark

J. Molecular Weight:  192.12

1.02 OECD INFORMATION

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

11 GENERAL SUBSTANCE INFORMATION

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

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

C. Purity (indicate the percentage by weight/weight)
98% purity, typica

1.2 SYNONYMS: 1,2,4-benzenetricarboxylic acid, cyclic 1,2 anhydride
anhydrotrimelitic acid
trimdlitic acid anhydride
1,2,4-benzenetricarboxylic acid anhydride
1,3-dioxo-5-phthalancarboxylic acid
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4-carboxyphthalic anhydride

13 IMPURITIES: trimellitic acid (TMLA)
methyl di-basic acids

14 ADDITIVES

15 QUANTITY
65,000 metric tonnes/year produced in U.S.
30,000 metric tonnes/year outside U.S.
Reference: SRI, 2000; ChemSystems, 2000

50,000 tonnes per annum in 1990
Reference IPCS, 1992
>2.27x106 glyear in the 1970s
Reference: HSDB, 2001

16 LABELLING AND CLASSIFICATION

L abdling

Type:

Specific limits:
Symbals:

Note:

R-phrases.
S-phrases:

Text of S-phrases:
Remarks:

Classifiction
Type:

Category of danger:
R-phrases.
Remarks:

1.7 USE PATTERN
A. Genera

65%: Synthesis of pladticizer in PVC resins

30%: Wire and cable insulation enamels and polyester resins in powder coatings
5%:  Other — epoxy curing agent, textile sizing agent, rubber curing accelerator,
electrogtatic toner binder, vinyl crosslink agent

Typeof Use Category: Widedispersive
Industrid Vinyl chloride plagticizers,
Various polymers and polyesters,
Dyes and pigments,
Paints and coatings,
Pharmaceuticals,
Surface active agents,
Speciaty chemicals,
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B.

1.8

Agriculturd Agricultural chemicals.
Typeof Use: Category: Non digpersive
Indugtrid Curing agent for epoxy and other resins

Numerous modifiers and intermediates

Remarks: A number of epoxy resin and surface coating systems, containing between 210%
TMA, ae avalable as dry powder formulations and are intended for gpplication
ether by dectrogtatic dry powder spraying or by dipping pre-heated articles into
fluidized beds

Reference: OSHA, 1992

Usesin Consumer Products

Function Amount Present Physical State
Remarks: Non-gtick coatings on utensils - maximum of 10% <id
and equipment in household
and food industry
Remarks: Coatings (inside) of tin ~0.04% Se [[o)
Cans for foodstuff
Remarks: Epoxy-resin based 10% Se [[o)
Surface coatings
Reference: Amoco Corporation, 1991

OCCUPATIONAL EXPOSURE LIMIT VALUE

Exposure limit vaue

Vdue TWA 0.04 mg/m® (0.005 ppm)
Remarks: Audrdia

Reference; IPCS, 1992

Vdue TWA 0.04 mg/m® (0.005 ppm)
Remarks: Canada

Reference; IPCS, 1992

Vdue TWA 0.04 mg/m® (0.005 ppm) dust; 0.005 mg/m3 (0.0006 ppm) fumes
Remarks: Czechodovakia (MAK)
Reference; IPCS, 1992

Vaue TWA 0.04 mg/m® (0.005 ppm)
Remarks: Germany (MAK)

Reference; WHO, 1992

Vaue TWA 0.04 mg/m® (0.005 ppm)
Remarks: Netherlands (MAK)

Reference; WHO, 1992

Vaue TWA 0.04 mg/m® (0.005 ppm)
Remarks: United Kingdom (OES)

Ref erence; WHO, 1992

Vdue TWA 0.04 mg/m® (0.005 ppm)
Remarks: U.S. (NIOSH REL, ACGIH TLV)
Reference: WHO, 1992
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TRIMELLITIC ANHYDRIDE

Short term exposure limit value

Vdue
Remarks:
Reference:

0.08 mg/m* (0.01 ppm)
STEL - Germany
WHO, 1992

1.9 SOURCES OF EXPOSURE
@ _
Media of rdlease Airborne dust and fumes
Source:
Remarks: In 1978, NIOSH estimated that approximately 20,000 U.S. workers were at
risk of exposure to trimdlitic anhydride in its various applications. The
NIOSH 1972 National Occupational Hazard Survey found 475 workers out of
3515 employed in nonmetdlic minerd products and engine eectrica
equipment industries were exposed to TMA. The NIOSH 1982 survey found
97 workers of the tota payroll of 269 in the printing ink industry were
exposed to TMA.
Reference: OSHA, 1992
1.10 ADDITIONAL REMARKS
A. Optionsfor disposal
Remarks:
Reference:
B. Other remarks
R4 UNEP PUBLICATIONS
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2

21

2.2

2.3

PHYSICAL-CHEMICAL DATA

MELTING POINT

@
Vdue

Decomposition:
Sublimation:
Method:

GLP:

Remarks:
Reference:

(b)

Vdue
Decomposition:
Sublimation:
Method:

GLP:

Remarks:
Reference:

BOILING POINT

@

Vdue
Pressure:
Decomposition:
Method:

GLP:

Remarks:
Reference:;

(b)

Vdue
Pressure:
Decomposition:
Method:

GLP:

Remarks:
Reference:;

DENSITY

@

Type:

Vdue
Temperature;
Method:
GLP:
Remarks:
Reference:;

165°C (330°F)

Yes[] No [ ] Ambiguous| ]
Yes[] No[] Ambiguous| ]
Other

Yes[] No[] ?[X]
Amoco Corporation, 1997
161-168°C

Yes[] No[] Ambiguous| ]
Yes[] No[] Ambiguous| ]
Yes[] No[] ?[X]

Amoco Corporation, 1991

390°C

Yes[] No[]Ambiguous| ]
Yes[] No[] ?[X

Amoco Corporation, 1991
240-245°C

19x 10°Pa

Yes[] No[]Ambiguous] ]
Yes[] No[] ?[x]

Amoco Corporation, 1991

Bulk density [ ]; Density [X]; Reative Density [ ]

14
20T

Yes[] No[] ?[X]

specific density
WHO, 1992
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2.4 VAPOUR PRESSURE

(@ . .

Vdue 7.6 x 10” Pa, (5.69x 10" mmHg)

Temperature; 5C

Method: cdculated [ X]; measured[]  Year:

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

Remarks:

Reference: USEPA, EPWIN Suite, 1997
(http:/Awww.epa.gov/oppt/exposure/docs/episuitedi.htm).

(b)

Vdue 9.86 x 10° mm Hg

Temperature; 25°C

Method: caculaed[X ]; measured[] VYear:

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

Remarks:

Reference: Daubert, T. E., and R. P. Danner (1989)

(©)

Vaue <11 x 10" mm Hg

Temperature; 25C

Method: caculated [X |; measured[]  VYear:

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

Remarks:

Reference; Amoco Corporation, 1997

(d)

Vaue 5.69 x 10’ mm Hg

Temperature; 25C

Method: caculaed[X ]; measured[] VYear:

GLP: Yes[] No[] ?[X

Remarks:

Reference MPBPWIN v1.40 in EPIWIN Suite

25 PARTITION COEFFICIENT 10g:Pow

(2 o

Log Pow: 0.95 —trimellitic acid (TMLA)

Temperature: room temperature

Method: caculated [ X ]; measured [ ]

GLP: Yes[] No[] ?[]

Remarks: TMA would have only trangitory existence in an octanol/water mixture,
Hydrolyss of TMA in agueous acohol is extremely rapid a room
temperature. Consequently, TMLA would be formed upon dissolving TMA
in this solvent system. Furthermore, small amounts of the diacid-octy! ester
may form when octyl acohol reacts with the anhydride moiety of TMA,
though the hydrolyss reaction is more prevaent.

Test Substance TMA (hydrolysisto TMLA)

Reference; KOWWIN Version 1.66.

(b)

Log Pow: 1.95 (assumes no hydrolysis)

Temper ature: 25°C

Method: calculated [ X], measured [ ]
A UNEP PUBLICATIONS



OECD SIDS

TRIMELLITIC ANHYDRIDE

2.6

A.

GLP:
Remarks:

Test Substance:
Reference:

(c)

Log Pow:
Temperature;
Method:
GLP:
Remarks:

Test Substance:
Reference:

(d)

Log Pow:
Temperature;
Method:
GLP:
Remarks:

Test Substance:
Reference:

©

Log Pow:
Temperature;
Method:
GLP:
Remarks:

Test Substance:
Reference:

(f)

Log Pow:
Temperature;
Method:
GLP:
Remarks:

Test Substance:
Reference:

Yes[], No[], 7X]

If log Pow is estimated without considering hydrolysis of TMA to TMLA.
Sightly larger edtimates are obtained. However, the most environmentally
relevant value must reflect the hydrolysis of the anhydride to the acid.
Trimdlitic anhydride

KOWWIN (EPIWIN Suite)

1.61 (assumes no hydrolysis)

25°C

calculated [X], measured [ ]

Yes[],No[], 1X]

If log Pow is estimated without considering hydrolysis of TMA to TMLA.
Slightly larger estimates are obtained. However, the most environmentally
relevant value must reflect the hydrolysis of the anhydride to the acid.
Trimdlitic anhydride

CLOGP Program

1.61 (assumes no hydrolysis)

25°C

calculated [X], measured [ ]

Yes[],No[X], 7]

If log Pow is estimated without considering hydrolysis of TMA to TMLA.
Sightly larger estimates are obtained. However, the most environmentally
relevant value mugt reflect the hydrolysis of the anhydride to the acid.
Trimdlitic anhydride

Interactive Analysis Program

0.80 (assumes no hydrolysis)

25°C

calculated [X], measured [ ]

Yes[],No[X], 7]

If log Pow is estimated without considering hydrolysis of TMA to TMLA.
Slightly larger edtimates are obtained. However, the most environmentally
relevant value must reflect the hydrolysis of the anhydride to the acid.
Trimdlitic anhydride

ALOG Program

1.14 (assumes no hydrolysis)

25°C

calculated [X], measured [ ]

Yes[],No[X], 7]

If log Pow is estimated without considering hydrolysis of TMA to TMLA.
Sightly larger estimates are obtained. However, the most environmentally
relevant value mugt reflect the hydrolysis of the anhydride to the acid.
Trimdlitic anhydride

XLOGP Program

WATER SOLUBILITY

Solubility
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(@

Vdue 1,036 mg/L (assumes no hydrolysis)

Temperature:

Description: Miscible] ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[X ]; Sightly soluble[ ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble ]

Method: Other

GLP: Yes[] No[] ?[]

Remarks: If water solubility estimated without considering hydrolysis to the acid, then
lower vaues will be cdculated.

Reference; SRC, 2001

(b)

Vdue 21,000 mg/L (after hydrolysis to trimellitic acid)

Temperature 25°C

Description: Miscible [ ], Of very high solubility [ ], Of high solubility [ ], Soluble [X ],
Of low solubility [ ], Of very low solubility [ ], Not soluble [ ]

Method:

GLP: Yes[],No[],?[]

Remarks: Upon contact with water, trimelitic anhydride rapidly hydrolyzes to
trimdlitic acid.

Reference SRC, 2001

(©)

Vdue 1,211 mg/L (assumes ho hydrolysis)

Temperature:

Description: Misciblg] ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[X ]; Slightly soluble[ ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble[ ]

Method: Other

GLP: Yes[] No[] ?[]

Remarks: If water solubility estimated without considering hydrolysis to the acid, then
lower values will be caculated.

Reference; WSKOW v1.40 in EPWIN Suite

(d)

Vdue 860 mg/L (assumes no hydrolysis)

Temperature:

Description: Miscible] ]; Of very highsolubility [ 1;
Of high solubility [ ]; Soluble[X ]; Slightly soluble] ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble[ ]

Method: Other

GLP: Yes[] No[] ?[]

Remarks: If water solubility estimated without considering hydrolysis to the acid, then
lower values will be calculated.

Reference: Interactive Analysis Program

© |

Vdue 2777 mg/L (assumes no hydrolysis)

Temperature:

Description: Misciblg] ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[X ]; Slightly soluble] ];
Of low solubility [ ]; Of very low solubility [ ]; Not soluble] ]

Method: Other

GLP: Yes[] No[] ?[]

Remarks: If water solubility estimated without considering hydrolysis to the acid, then

lower values will be calculated.
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2.7

2.8

2.9

2.10

211

212

213

Reference: ALOGS Program

FLASH POINT (liquids)

(@

Vdue 27C

Type of test: Closedcup[ ]; Opencup[x]; Other[ ]
Method: Other

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

Remarks:

Reference: Amoco Corporation, 1991

AUTO FLAMMABILITY (solid/gases)

No dataavailable

FLAMMABILITY

@)

Resullts: Extremdy flanmable[ ]; Extremdy flammable - liquefied gas|[ ];
Highly Hammable [ ]; Hammable[ ]; Non flammable[ ];
Spontaneoudy flammablein air [ ]; Contact with water liberates highly
flammable gases[ ]; Other[ ]

Method:

GLP: Yes[] No[] ?[ ]

Remarks: The National Fire Protection Association has not assigned a flammability
rating to trimellitic anhydride. Other sources rate trimelitic anhydride as
combustible when this substance is exposed to heet or open flame.

Reference; OSHA, 1996

EXPLOSIVE PROPERTIES

No data available

OXIDIZING PROPERTIES

No data available

ADDITIONAL REMARKS

Remarks: No additiond remarks

ADDITIONAL DATA

No additiond data
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3 ENVIRONMENTAL FATE AND PATHWAYS
31 STABILITY
311 PHOTODEGRADATION
@ | |
Type Air [ X]; Water [ ]; Sail [ ]; Other [ ]
Light source: Sunlight[ ]; Xenonlamp [ ]; Other [ ]
Light spectrum:
Reative intengity:
Concentration of Substance:
Temperature:
Direct photolysis:
Hdf life 134 days
Degradation:
Quantum yield:
Method: caculated [X]; measured| ]
Other
GLP: Yes[] No[ X] ?[ ]
Test substance: Trimdlitic anhydride
Remarks: Reaction rate with photo-chemicaly produced hydroxyl radicds estimated
(0.797x10™% cm*¥moal-s)
Resuilt: Degrades on exposure to light or heet to high molecular weight addition
products.
Reference; AOPWIN (SRC, 2001); Horan, 1962; Amoco Corporation, 1991
312  STABILITY INWATER
@
Type: Aqueous hydrolysis
Hdf life
Degradation: hydrolyzed within 10 minutes by dirring in water a 27-32°C (80 to
Q°F).
GLP: Yes[] No[X] ?[ ]
Test substance: Trimdlitic anhydride
Remarks: Degrades on exposure to light or heat to high molecular weight addition
products.
Reference: Horan, 1962; Amoco Corporation, 1991
313 STABILITY IN SOIL
No daaavailable
3.2 MONITORING DATA (ENVIRONMENT)
No data availeble
33 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL COMPARTMENTS
INCLUDING ESTIMATED ENVIRONMENTAL CONCENTRATIONSAND
DISTRIBUTION PATHWAYS
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331  TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

No data available

332 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

(@
Media Air-biota[ ]; Air-biota-sediment-soil-water [ X]; Soil-biota[ ];
Water-air [ ]; Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugacity leved | [X]; Fugacity level Il [X]; Fugacity leve 1l [X];
Fugecity level IV [ ]; Other (cdculation) [ ]; Other (measurement)[ ]
Resullts: Assumes no hydrolysis to the acid.
Level | Level Il Leve |11
Air 2.25E-4% 2.25E-6% 7.9E-4%
Water 92.5% 92.5% 36.5%
Soil 7.3% 7.3% 63.5%
Sediment 0.16% 0.16% 0.028%

Remarks: Estimates are based on the assumption that no hydrolysis occurs. Default
release estimates assumed

Reference: Trent University, 1999

(b)

Media Air-biota | ]; Air-biota-sediment-soil-water [ X]; Soil-biota[ ];

Water-air [ |, Water-biota[ ]; Water-soil [ ]; Other [ ]
Method: Fugacity leve | [X]; Fugacity level Il [X]; Fugacity leve 1l [X];
Fugacity leve 1V [ ]; Other (caculation) [ ]; Other (measurement)][ ]
Results: Edimated didtribution and media concentrations reflecting trimdlitic
anhydride hydrolysisto trimdllitic acid.
Level | Level Il Leve 111
Air 7.68E- 7% 7.68E-7% 3.46E-6%
Water 99.2% 99.2% 50.6%
Soil 0.78% 0.78% 49.3%
Sediment 0.02% 0.02% 0.026%

Remarks: Trimdlitic anhydride hydrolyses in water and under humid conditions to
trimdltic acid (TMLA). Therefore, models usng the physical chemica
parameter for TMLA are thought to be more environmentally relevant.

Reference: Trent University, 1999

34 IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL USE

Reaults:

Remarks:

Reference:

35 BIODEGRADATION

@

Type:
Inoculum:
Concentration:
Medium:

aerobic[ X ]; anaerobic| ]

adapted [ ]; nonradapted [ |; ?[ |; sewage[ X ]

10.19 mg/l relatedto COD [ ]; DOC[ X ]; Test substance[ ];
water [ ]; water-sediment [ ]; soil [ ]; sewagetreatment [ X ]
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Degradation: >60% within 7 days
Results: Readily biodeg. [ X ]; Inherently biodeg. [ ]; under test condition no
biodegradation observed [ ], Other [ ]
Method: OECD Guiddine 301 B, Modified Sturm-Test
GLP: Yes[ X] No[ ] ?[ ]
Test substance: Trimdlitic anhydride
Remarks: Sewage microorganisms from a sewage plant working with predominantly
domestic sawage used as the inoculum.
Reference: Lebertz, 1991a
(b) , ,
Type: aerobic [ X ]; anaerobic[ ]
Inoculum: adapted [ ]; nonradapted [ ]; ?[ 1; sewage[X]
Concentration: 100 ppm related to COD [ ]; DOC| ]; Test substance [X];
Medium: water [ ]; water-sediment [ ]; soil [ ]; sewage treatment [X]
Degradation: 89-101% over 4 weeks
Results: Reedily biodeg. [ X ]; Inherently biodeg. [ ]; under test condition no
biodegradation observed [ ], Other [ ]
Method:
GLP: Yes[] No[ ] ?[X]
Test substance: Trimdlitic anhydride
Remarks: Since TMA rapidly hydrolyzes, this study assesses biodegradation of TMLA.
This study was not considered key because full report was not available and
specific protocol was not stated, though results were consistent with the key
study (Iebertz 1991a)
Reference; Letz et d., 1987
3.6 BOD;,COD OR RATIO BODs/COD
No dataavailable
3.7 BIOACCUMULATION
Method: Cdculated
Type of test: Bioconcentration Factor
GLP: Yes[], No[X], ?[]
Test substance: Trimdlitic anhydride
BCF: 3.2
Remarks:
Reference: BCFWIN v2.14
3.8 ADDITIONAL REMARKS
No additiond remarks
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4

4.1

4.2

ECOTOXICOLOGICAL DATA

ACUTE/PROLONGED TOXICITY TO FISH

(@
Type of test:

Species.
Exposure period:
Results:

Andytical monitoring:

Method:

GLP:
Test substance:

Remarks;

Reference;

gtatic [x]; semi-gtatic [ |; flow -through [ ]; other [ ]; open-system [ ];
closed-system [ |

Leuciscus idus melanotus (Golden orfe

96 hr.

LCo (96 hr): > 1000 mg/L

LCs (96 hr): could not be determined.

NOEC (96 hr): = 1000 mg/L based on nomina concentrations

NOEC (96 hr): >896 mg/L based on the measured average concentration of
the highest concentration level tested.

Yes[x] No[ ] ?[ ]

OECD Guiddine far Testing of Chemicals No. 203 “Fish, Acute Toxicity
Test”, adopted April 4, 1984 and the “German Water Endangerment
Classification Scheme, DIN 38 412, Part 15" adopted June 1982.

Yes[x] No[ ] ?[]

TMA hydrolyzes to TMLA in water. Test solutions were neutralized using
sodium hydroxide. Therefore, the test materid was trimellitic acid and its
sodium st

The highest concentration causng no mortdity within the period of the
rangefinding test was 1000 mg/L. The lowest concentration causing 100%
mortality within the period of the range-finding test was >1000 mg/L

Knacker et al., 1993

ACUTE TOXICITY TO AQUATIC INVERTEBRATES

Daphnia

(@
Type of test:

Species.
Exposure period:
Reaults:

Analytical monitoring:
Method:

GLP:
Test substance:

Remarks;

Reference:

static [X]; semi-static [ ]; flow -through [ ]; other [ ]; opensystem [ |;
closedsystem [ ]

Daphnia magna (Straus)

48 hr.

ECo: >1000 mg/L

ECso: could not be determined.

ECo: >792 mg/L (based on the measured average concentration of he
highest concentration level tested).

Yes [] No[ ] ?[ ]

OECD Guideline No. 202, Part | ‘Daphnia sp, Acute Immobilisation Test
and Reproduction Test” adopted April 4, 1934.

Yes[x] No[] ?[ ]

TMA hydrolyzes to TMLA in water. Test solutions were neutralized using
sodium hydroxide. Therefore, the test materid was trimellitic acid and its
sodium st

Highest concentration causing no immobilization within the period of the
rangefinding test: 100 mg/L. The lowest test concentration causing 100%
immohilization within the period of the range-finding test: > 100 mg/L.
Knecker, et al., 1992.
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4.3 TOXICITY TO AQUATIC PLANTS eg. Algae

@ _

Species. Scenedesmus subspicatus (green agee)

End-point: Biomass[ ]; Growth rate [x]; Other [ ]

Exposure period: 96 hr.

Reaults: NOEC = 1000 mg/L based on nominal concentrations;

NOEC = 739 mg/L based on the measured average concentration of the
highest concentration level tested.

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

Method: OECD Guideine 201, 1984.

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

Test substance: It is thought that trimellitic anhydride was hydrolysed under test conditions.
As areault it is believed that under test conditions and after pH adjustments
to the required physiologicd vaue trimdlitic acid and trimdllitic sodium sdlt,
respectively, were the test materials investigated in this study.

Remarks: TMA hydrolyzes to TMLA in water. Test solutions were neutralized using
sodium hydroxide. Therefore, the test materid was trimdlitic acid and its
sodium st

Reference: Knacker et ., 1993

4.4 TOXICITY TO BACTERIA

<) N .

Type: Aquatic[ ]; Fidd[ ]; Sail [ ]; Other [X]

Species. activated dudge

Exposure Period: 3hr.

Resullts: The range-finding study tested 1, 10, 100 mg/L and found no or minima
inhibition (6% at 100 mg/L). The definitive portion of the study tested 500 to
4000 mg/L and found complete inhibition a dl concentrations tested. The
following EC vaues were extrapolated from data derived from the definitive
portion of the study only: ECs: 0.095 mg/L
ECs 1.1 mglL
ECs: 5.7 mg/L
EC.: 30.4mg/L
ECos: 340 mg/L
However, data obtained from the two studies combined suggest that the
actua EGy falsin the range between 100 and 500 mg/L.

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

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

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

Test substance: Trimdlitic anhydride

Test Condition: Activated dudge was added to the test solution and was aerated with
compressed air for 3 hr.  After the contact time, the solutions were poured
into an oxygen-bottle and oxygen consumption was recorded for 10 minutes
to determine respiration rates. TMA was likely hydrolyzed to TMLA under
the conditions of this assay.

Reference: Lebertz, 1991b

4.5 CHRONIC TOXICITY TO AQUATIC ORGANISMS

No data available, methods to extrapol ate acute toxicity data to chronic exposures are reedily

avaladle
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4.6 TOXICITY TO TERRESTRIAL ORGANISMS

No data available

4.7 BIOLOGICAL EFFECTSMONITORING (INCLUDING BIOMAGNIFICATION)

No dataavailable

4.8 BIOTRANSFORMATION AND KINETICS

No dataavailable

4.9 ADDITIONAL REMARKS

No additiond remarks
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5 TOXICITY
51 ACUTE TOXICITY
511  ACUTE ORAL TOXICITY
@
Type: LDo[ J; LD []; LD s[ X ]; LDLo[ [; Other [ ]
Specieg/strain: Rat/Sprague-Dawley
Vdue 2,730 mg/kg
Method:
GLP: Yes[ X] No[ ] ?[]
Test substance: Trimellitic anhydride administered 50% (w/v) suspension in corn ail
Remarks: Groups of ten mae and ten female rats were administered 0, 2000, 3500, or
5000 mgkg TMA via gavage.  Animas were observed for 14 days
following exposure. A 95% confidence limit of 1,730-4,290 mg/kg was
reported for both sexes combined, with dightly lower vaues reported for
females (2,030 mg/kg: CL=700-5,890 mg/kg) than for males (3,340 mg/kg:
CL=1,740-6,410 mg/kg). Desaths generaly occurred within 1-48 hours after
exposure.  Stomach lesions (thinning, ulcerations, hemorrhage, necrosis)
were noted.
Reference: IITRI, 1991a
512 ACUTE INHALATION TOXICITY
@
Type: LCo[ I LG [ ]; LCs[ ]; LCLo[X]; Other [ ]
Speciesd/dtrain: Rat/Sprague-Dawley
Exposure time: 4 hours
Vdue 2,330 mg/m®
Method: Particulate
GLP: Yes[X] No[] ?[]
Test substance: Trimdlitic anhydride - particle size = 4.4 microns (SD=2.3 microns)
Remarks: Ten rats (five males; five femaes) were exposed to TMA for 4 hours. Three
rats (two males, one female) died during the study. The acute inhaation
LCs vaue was therefore concluded to exceed 2,330 mg/m’. During
exposure rats exhibited labored breathing. Body weights were increased
during the study. Gross necropsy reveded ef fects on the lung (red foci,
mottled, fluid filled).
Reference: IITRI, 1992a
(b)
Type: LCo[ ;LG [ [ LGo[]; LCLo[ [; Other [ X]
Species/dtrain: M ouse/Swiss-Webster
Exposure time: 30min
Vaue LOEL = 21.5 mg/m’
Method: Aerosol dissolved in acetone
GLP: Yes[] No[] ?[X]
Test substance: Trimdlitic anhydride - 21.5, 72, 150 mg/m®, 75% particles < 0.65 umin
diameter
Remarks: Alterations in breathing patterns (decreased time of ingpiration and
expiration, increased length of apneic periods). No histopathologica
changes were evident. Authors concluded that respiration effects may be
attributable to simulation of vagd nerve endingsin deep lung.
Reference: Schaper and Brost, 1991
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513

514

5.2

521

ACUTE DERMAL TOXICITY

€

Type:
Species/dtrain:
Vdue
Method:
GLP:

Test substance:

Remarks;

Reference:;

(b)

Type:
Species/dtrain:
Vdue
Method:
GLP:

Test substance:

Remarks:

Reference:;

(©

Type:
Specieg/stran:
Vdue
Method:

GLP:

Test substance:

Remarks:
Reference:

LDo[ X ]; LDwo []; LD s [ ]; LDLo[ ]; Other [ ]
Rabbit/New Zedand dhino
2000 mg/kg

Single dose applied to 240 cm? patch
Yes[X] No[ ] ?[]

Undiluted trimdlitic anhydride

Five mae and five femae rabhits received a single derma dose of 2,000
mg/kg, applied for 24 hours. Animas were observed for 14 days following
exposure. No deaths were observed. The authors concluded that the acute
dermal LDy vdue for TMA exceeds 2,000 mg/kg. Dermal irritation
(erythema, edema) was observed in al animas immediately following the
exposure, however, dl animals recovered during the observation period.
Body weights were dightly increased in females but unchanged in maes.
No treatment-related lesions were noted upon necropsy.

IITRI, 1991b

LDo[ ]; LDw []; LD s[ ]; LDLo[ ]; Other [ X ]
Miceffemde BALB/c

Yes[] No[ ] ?[X]

Undiluted trimdlitic anhydride.

The ability of TMA and dinitrochlorobenzene to dicit immediate and
delayed cutaneous hypersengtivity reactions in mice were compared.
Topicad exposure to both chemicals resdted in ddlayed hypersengtivity.
Only TMA induced an immediate (1 hr) dermd reaction following locd
chadlenge. The study demonstrated that different classes of occupationd
chemicd dlergen exhibit a varidble potentid to eicit immediate and delayed
derma hypersengtivity reactions in mice, and provide a novel gpproach to
the classification and characterization of human dlergens.

Dearman et al., 1992.

LDo[ ]; LDwo []; LD so[ X ]; LDLo[ ]; Other [ ]
Rat
5,600 mg/kg

Yes[] No[ ] ?[X]

TMA

Study demongtrates a dermal LD50 of 5,600 mg/kg
Rom, 1992,

ACUTE TOXICITY, OTHER ROUTES OF ADMINISTRATION

No data available

CORROSIVENESY/IRRITATION

SKIN IRRITATION/CORROSION

@
Species/dtrain:

Rabbit/New Zedland White
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Reaults: Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ ;
Irritating [ ]; Moderateirritating [ ]; Slightly irritating [ X ];
Not irriteting [ ]

Classfication: Highly corrosive (causes severeburng) [ ];

Corrosive (caused burns) [ ; Irritating [ X ]; Not irritating [ ]

Method: 4-hours application of 0.5 g to a 240 moistened skin patch

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

Test substance: Undiluted trimellitic anhydride

Remarks: Three male and three female rabbits were administered a single derma TMA
dose of 0.5 g to a 240 cm® patch of pre-moistened skin for four hours
(excess chemical removed with light minera ail). Animals were monitored
for 14 days following exposure. A primary dermd irritation score of 1.7
(maximum of 8) was reported, however, effects generdly reversed by the
end of the observation period.

Reference: IITRI, 1991c

522 EYE IRRITATION/CORROSION

@

Species/dtrain: Rabhit

Results: Highly corrosve[ ]; Corrosive[ ]; Highly irritating [X];

Irriteting [ ]; Moderateirritating [ ]; Slightly irritating [ ];
Not irritating [ ]

Classfication: Irritating [X]; Not irritating [ ]; Risk of serious damage to eyes | ]

Method: Other

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

Test substance: Trimdlitic anhydride

Remarks: Signs of ocular irritation were maximum (j.e, Draize score = 110.0./110.0) at
the 24-hour examination.

Reference; Hatoum and Johnson, 1991.

5.3 SENSITISATION

(@

Type: Dermd Sengtization

Speciegd/dtrain: Guinea Pig/Hartley

Resaults: Sengtizing [ X ]; Not sengitizing [ ]; ambiguous| ]

Classfication: Sengtizing [ X ]; Not sensitizing [ ]

Method:

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

Test substance: Trimdlitic anhydride - 30% solution in dimethyl sulfoxide for induction; 5%
solution in acetone for chalenge.

Remarks: Ten adult mae Hartley guinea pigs were adminisgered 0.3 mL of the
induction solution, once a week for three weeks. Two weeks after the last
induction dose, the induced animals and ten control animals were
administered 0.3 mL of the challenge solution once a week for two weeks.
Positive erythema reactions were observed in 7/10 animas &fter the first
challenge compared to 0/10 in controls, however, a majority of both treated
and controls exhibited postive erythema reactions after the second
chdlenge.

Reference; IITRI, 1987

(b)

Type Derma Sengtization

Species/dtrain: Guinea Pig/Hartley

Resaults: Sensitizing [ ]; Not sensitizing [ X ]; ambiguous| ]
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Classification:
Method:
GLP:

Test substance:

Remarks:

Reference:;

(©
Type:

Species/dtrain:

Results:
Clasdficaion:
Method:
GLP:

Test substance:

Remarks;

Reference;

(d
Type:

Species/dtrain:

Results:
Classfication:
Method:
GLP:

Test substance:

Remarks:

Reference:

(e)
Type:

Species/dtrain:

Results:
Classfication:
Method:
GLP:

Test substance:

Remarks:

Sengtizing [ ]; Not sengitizing [ X ]

Yes[X] No[ ] ?[]

Undiluted trimellitic anhydride

Ten adult male Hartley guinea pigs were administered 0.3 g TMA once a
week for three weeks. Two weeks after the last induction dose, the induced
animas and ten control animals were administered a 0.3 g chalenge dose,
and another chalenge dose after an additiond 13 days Unlike the earlier
study in which TMA was dissolved in dimethyl sulfoxide and acetone (see
separate summary for 11TRI, 1987), positive erythema reactions were not
observed. The authors concluded that TMA was not sensitizing under the
conditions of this study.

IITRI, 1993

Derma Sendtization

Mouse/BALB/c

Sensitizing [X]; Not sensitizing [ ]; ambiguous| ]
Sengtizing [X]; Not sensitizing [ ]

Yes[ ] No[ ] ?[X]

10% trimdlitic anhydride solution in acetoneg/olive ail (4:1)

Groups of ten femae mice received 50 i of the test solution bilaterdly on
each shaved flank, followed by a second treatment after five days. Five days
after the second trestment the mice had 25 uL of the test solution applied to
the backs of both ears. Exposure produced an increase in hapten-specific
immunoglobin E (IgE) and totd IgE in serum. Cytokine secretion from
lymph nodes cdlls displayed profiles characteristic of Thl and Th2-type cell
gimulation. Other chemicals were aso tested in this assay.

Dearman et al., 1996

Dermd Sendtization

Mouse/BALB/c

Sendtizing [X]; Not senditizing [ ]; ambiguous| ]
Sengtizing [X]; Not sensitizing [ ]

Yes[ ] No[ ] ?[X]

Trimdlitic anhydride - 50% solution in acetone/dlive ail (4:1)

Groups of four femae mice received 25 uL of the test solution on the backs
of both ears. Three days following exposure the mice were injected with
radiolabded thymidine and secrificed.  Exposure to TMA produced an
increase in serum IgE and a lymphocyte proliferation response. Other
chemicals were also tested.

Dearman et al., 1992

Dermal Sengtization

Mouse/BALB/c

Sengtizing [X]; Not senditizing [ ]; ambiguous| ]
Sengtizing [X]; Not sengitizing [ ]

Yes[ ] No[ ] ?[X]

Trimdlitic anhydride - 10% solution in acetone/olive oil (4:1)

Groups of ten female mice received 50 uL of the test solution bilaterdly to
each shaved flank once, followed by a repeat dose five days later.
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Reference:

)

Type:
Specied/strain:
Resaults,
Classfication:
Method:

GLP:

Test substance:
Remarks:

Reference;

Five days &fter the second treatment, animals received 25 uL of the test
solution on the backs of both ears daily for three days. Exposure to TMA
produced an increased expression of Th2 cytokines. Other chemicas were
aso tested.

Dearman et al., 1996

Derma Sengtization

Rat/Norway and Wistar

Sensitizing [X]; Not sensitizing [ ]; ambiguous|[ ]
Sendtizing [X]; Not senditizing [ ]

Yes[ ] No[ ] ?[X]

50% - 25% TMA solutions in acetone/dlive ail (4:1)

Groups of sx femae rats received 150 uL of a 50% solution hilater dly to
each shaved flank once. Seven days after the initia trestment, animals
received 75 uL of a 25% solution on the backs of both ears. Two weeks
following derma exposure, animals were administered one or two chalenge
exposures to TMA via inhdaion a concentrations ranging from 16-52
mg/m°. Inhalation exposure to TMA produced dermal effects (encrustation,
erythema, scaliness) to both flanks and ears within one day of exposure,
persigting for two to five days. Serum IgE levels were devated in Norway
rats but not Wistar rats. However, both species responded to the respiratory
chdlenge with dtered breathing rates and histopathologica changes to the
larynx and lungs. Other chemicas were o tested.

Artset al., 1998

54 REPEATED DOSE TOXICITY

@

Speciesd/dtrain: Rat/Sprague-Dawley

Sex: Femde[ ]; Mde] ]; Mde/Femade[ X ]; Nodata[ ]

Route of Administration:  Inhdation

Exposure period: 6 hrg/day

Frequency of treatment: 5 diwk; 13 wks

Post exposure observation period:  up to 38 wks

Dose: 0, 2, 15, 54 ug/m®

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

NOEL: --

LOEL: 2 ug/m’

Method:

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

Test substance: Trimdlitic anhydride

Remark: Three groups consisting of ten male and ten female Sprague Dawley rats
each were exposed to TMA viainhdation for 13 weeks. Recovery times
of 0, 3, and 38 weeks were evaluated. No trestment related desths were
observed. The lung agppeared to be the only tissue affected, resulting in
minima trestment-related effects observed (dight increase in lung
weight and volume and a smal degree of pulmonary pneumonia).
Pulmonary physiology parameter s were unaffected. Theseresultsare in
contrast to the more severe effects observed following 6.5 weeks of
exposure under the same conditions (See separate summary), suggesting
some degree of adaptation (immunologic tolerance). Antibody levels
were eevated in a dose dependent manner, beginning at the lowest dose
tested. Lung foci were dso increased in a dose-dependent manner,
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beginning & the mid-dose in femaes and low-dose in maes, however,
datigtical significance was achieved only in high-dose males due to
large variability. Minimd effects were observed in the 3 and 38-week
recovery groups.

Reference: Leach, 1989

(b) ,

Specieg/strain: Rat/Sprague-Dawley

Sex: Femae[ ]; Mae[X]; Male/Femae|[ ]; Nodata[ ]
Route of Adminigtration:  Inhdaion

Exposure period: 6 hrg/day

Frequency of treatment: 5 d/wk; 2 wks

Post exposure observation period: Up to 12 days

Dose
Control group:

0, 30, 300 ug/m’
Yes[ X]; No[ ]; Nodaa[ ];
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historica [ ]

NOEL: 300 ug/m’

LOEL: --

Method:

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

Test substance: TMA

Remark: Groups of 30 male Sprague Dawley rats were each exposed to O, 30, or
300 mg/m® TMA viainhalation for two weeks. Recovery times of 0 and
12 days were evauaed. No deaths occurred during the study, no
dteretion in serum antibody levels, and no significant clinica signs were
observed in the test article-treated groups. There were no datidticaly
significant effects of treatment on body weights or body weight gains,
organ weights, clinical chemistry or hematology parameters or serum
antibody levels. There were no gross or histopathologica lesions
atributable to exposure to the test article. There were no effects seen on
repeet (chalenge) exposure to the test article.

Reference: [ITRI, 1985

(©

Speciegd/dtrain: Rat/Sprague-Dawley

Sex: Femde[ ]; Mae[ X ]; MaeFemae[ ]; Nodaa[ ]

Route of Administration:  Inhdation

Exposure period: 6 hrg/day

Frequency of treatment: 5 diwk; 6.5 wks

Post exposure observation period:

Dose: 0, 2, 15, 54 ug/m®

Control group:

NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Yes[ X ];No[ |; Nodatal |;
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historica [ ]

2 ug/m®

Yes[X] No[ ] ?[ ]

Trimdlitic anhydride

Groups of ten male Sprague Dawley rats each were exposed to TMA via
inhalation for 6.5 weeks. No treatment related desths were observed.

The lung appeared to be the only tissue affected, resulting in treatment-
related effects (increased lung weight and volume, externd hemorrhagic
foci, inflammatory cdll infiltration, and bronchoaveolar pneumonia) that
were more severe than observed in similarly treated rats exposed for 13
weeks (see separate summary). Antibody levels and lung foci were
devated in a dosedependent manner, beginning a the lowest dose
tested.
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Reference: Leach, 1989

@ _

Specied/drain: Rat/Sprague-Dawley

Sex: Femde[ ]; Mde[]; MadeFemae[ X]; No data[ ]
Route of Administration:  Inhalation

Exposure period: 6 hrg/day

Frequency of treatment: 5 diwk; 2 wks

Post exposure observation period:

Dose: 0, 500 ug/m®

Control group:

Yes[ X];No[ ]; Nodaa] J;
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

NOEL: --

LOEL: 500 ug/m’

Method:

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

Test substance: Trimélitic anhydride

Remark: Groups of ten mae and ten female Sprague Dawley rats were exposed to
500 ug/m® TMA or filtered air via inhaation for two weeks. Group 1
animas received filtered air and served as controls. Groups 2 and 3
were gonadectomized. Group 3 animals were cross-treated with sex
hormones (females given testosterone; males given estrogen). Group 4
sarved as the surgery control, and Group 5 only received TMA
exposure.  Changes in body weight were attributable to hormone
exposure only. Hemorrhagic foci of the lung, increased lung weight,
and TMA-specific 1gG antibodies were observed in dl animals treated
with TMA. These effects were more pronounced in males than in
femdes. Edtrogen treatment reduced the number of foci in both males
and females. Testosterone treatment did not have a significant effect.
The precise mechanism by which estrogen dters TMA toxicity is not
known, but suggests an interaction between the immune and endocrine
systems.

Reference; IITRI, 1992

(€

Specieg/strain: Rat/Sprague-Dawley

Sex: Femde[ ]; Mae[ X ]; MaeFemae[ ]; Nodaa[ ]

Route of Adminidtration:  Inhaation

Exposure period: 6 hrg/day

Frequency of treatment: 2, 6, or 10 days

Post exposure observation period:

Dose: 0, 100 ug/m’

Control group:

NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:;

Yes[ X ];No[ |; Nodatal ;
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

100 ug/m?

Yes[] No[ ] ?[X]

Trimelitic anhydride (micronized powder)

Groups of 15 mae Sprague Dawley rats were exposed to TMA via
inhalation for two, six, or ten days.  No effects were noted after two
days of exposure.  Exposure to TMA produced minimd lung injury and
ultrastructural  changes at six days, becoming marked a ten days.
Smilarly antibody levels in bronchodveolar lavage (BAL) and serum
were devated in a duration-dependent manner a sx and ten days.
Antibody levelsin BAL and serum were correlated with lung injury.
Zeiss et al., 1988; Pienetal., 1988
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(f)

Species/dtrain:

Sex:

Route of Adminigtration:
Exposure period:
Frequency of treatment:

M ouse/Swiss-Webster

Femade[ ]; Mae[ X ]; Mae/Femae[ ]; Nodaa] ]
Inhdation

30 min/day

5 days

Post exposure observation period: 14 days

Dose:
Control group:

NOEL:

LOEL.:

Method:

GLP:

Test substance:
Remark:

Reference:;

@

Species/dtrain:

Sex:

Route of Adminitration:
Exposure period:
Frequency of treatment:

0, 10, 70, 150 ug/m?
Yes[ X];No[ ]; Nodaa] J;
Concurrent no trestment [ X ]; Concurrent vehicle[ ]; Historica [ ]

10 ug/m®

Yes[] No[ ] ?[X]

Aerosol, dissolved in acetone

Alterations in breathing patterns (decreased time of inspiration and
expiration, increased length of apneic periods) were obsarved. No
histopathologicd chages were evident. Authors concluded that
respiration effects may be attributable to simulation of vagd nerve
endings in deep lung.

Schaper and Brogt, 1991

Rat/Sprague-Dawley

Female[ ]; Mde[ ]; MaeFemale[ X ]; Nodata[ ]
Inhaation

6 hrg/day

5 daysiweek, 1-2 weeks

Post exposure observetion period: 0, 12 days

Dose
Control group:

NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:

(h)

Specied/strain:

Sex:

Route of Administration:
Exposure period:
Frequency of treatment:

0, 10, 30, 100, 300 ug/m®
Yes[ X]; No[ ]; Nodaa[ I;
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

10 ug/m®

Yes[] No[ ] ?[X]

Trimelitic anhydride (micronized powder)

Groups of 60 rats (40 male and 20 femae) were exposed to TMA via
inhalation for one or two weeks.  Animals were sacrificed either after
the last exposure or following a 12-day recovery period. Antibody
response was eevated in a concentration-dependent manner beginning at
the lowest concentration & ten and 22 days, but not a five days. A
datigtically sgnificant correlation was reported for antibody levels and
hemorrhagic lung foci after ten days. Lung foci completely resolved
after 12 days of recovery, but reappeared following exposure to a sngle
challenge concentration.

Zésset al., 1987; Leach et al., 1987

Rat/Sprague-Dawley

Femae|[ ]; Male[ X ]; Mae/Femde[ ]; Nodata[ ]
Inhaation

6 hrs/day

days 1, 5, 10 (challenge on day 22 or 29)

Post exposure observation period: 1 day

Dose
Control group:

330, 500 ugm*®
Yes[ ];No[ X]; Nodaa[ ];
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NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:;

(i)

Speciesd/dtrain:

Sex:

Route of Adminigtration:
Exposure period:
Frequency of treatment:

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

330ug/m’

Yes[] No[ ] ?[X]

Trimelitic anhydride (micronized powder)

In the first study, six male rats were exposed to 500 ugm® TMA for 6
hours/day on days one, five, and ten. Serum samples were collected
every second day beginning on day 1 through 26. A six-hour chdlenge
exposure of 540 ug/m® was administered on day 29 and animals were
sacrificed on day 30. Serum antibody levels were increased beginning at
day 5-7, reaching a peak one day that then declined for IgM, but
plateaued for 1gG. 1gG levels were 10-fold higher than either IgA or
IgM levels. In study 2, 18 mae rats were exposed to 330 ug/m® TMA
for 6 hoursday on days one, five, and ten. A six-hour chdlenge
exposure of 300 ug/m® was administered on day 22 and animals were
sacrificed on day 23. Antibody levels were highly correlated with the
number of lung hemorrhagic foci, lung weights, and lung displacement
volumes. In a third study, eight male rats were exposed to 500 ug/m®
TMA for six hours/day on days one and 5. A six-hour chdlenge
exposure of 500 ug/m® was administered on day 29 and animals were
sacrificed on day 30. Again, antibody levdswere highly correlated with
the number of lung hemorrhagic foci, lung weights, and lung
displacement volumes, even with only two exposures.

Zesse a., 1989

Rat/Sprague-Dawley

Femde[ ]; Male[ X ]; Male/lFemale[ ]; Nodata[ ]
Inhaation

4 hrg/day

1-10 days

Post exposure observation period: 1 day

Dose:
Control group:

0, 500 ug/m®
Yes[ X ];No[ |; Nodatal[ ;
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

NOEL: --

LOEL: 500 ug/m’

Method:

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

Test substance: Trimelitic anhydride (micronized powder)

Remark: Groups of five mae rats were exposed to 500 ug/m® TMA for four
hourg/day for one to ten days. Lung injury was markedly increased on
days 710. Antibody response in serum and lung lavage fluid correlated
with lung injury.

Reference: Zeisset al., 1992

0) ,

Specieg/strain: Rat/Sprague-Dawley

Sex: Femae|[ ]; Male[ X ]; Mae/Femde[ ]; Nodata[ ]

Route of Administration:  Inhdaion

Exposure period: 6 hrg/day

Frequency of treatment: 2, 6, or 10 days

Post exposure observation period:

Dose: 0, 100 ug/m®

Control group:

Yes[ X];No[ ]; Nodaa[ ];
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

UNEP PUBLICATIONS



OECD SIDS

TRIMELLITIC ANHYDRIDE

NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:

(k)

Species/dtrain:

Sex:

Route of Administration:
Exposure period:
Frequency of treatment:

100 ug/m’

Yes[] No[ ] ?[X]

Trimdlitic anhydride (micronized powder)

Groups of ten male Sprague Dawley rats were exposed to TMA via
inhaation for two, Sx, or ten days. Antibody levels were devated in
serum and bronchoadveolar lavage (BAL). Antibody levels in BAL
were ~15 times higher than in matched serum pair.

Chandler et al., 1987

Rat/dbino

Femade|[ ]; Mde[ ]; Made/Femae[ X ]; Nodata[ ]
Diet

13 weeks

ad libitum

Post exposure observation period:  none

Dos=:
Control group:

NOEL:
LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:

()

Speciegd/dtrain:

Sex:

Route of Adminigtration:
Exposure period:
Frequency of treatment:

0, 1,000, 5,000, 10,000 ppm
Yes[ X];No[ ]; Nodaa[ ];
Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]

1,000 ppm (assuming a food intake of 0.05 kg/kg-day, dose=50 mg/kg-
day)

Yes[] No[ ] ?[X]
TMA

Groups of ten mae and ten femde rats were exposed to TMA in the diet
for 13 weeks. No effects were observed with respect to appearance and
behavior, pathology, or urine vaues. A dosedependent increase in
leukocyte counts was observed in both males and femaes. However,
this effect was not observed in a second study conducted in rats (see
summary for IBT, 1970).

Hill Top, 1969a

Rat/abino

Femade[ ]; Mae[ X ]; Mae/Femde[ ]; Nodaa] ]
diet

90 days

ad libitum

Post exposure observation period:  none

Dose:
Control group:

NOEL:

LOEL:

Method:

GLP:

Test substance:
Remark:

Reference:;

0, 10,000 ppm

Yes[ X ];No[ |; Nodatal[ ;

Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historical [ ]
10,000 ppm (assuming a food intake of 0.05 kg/kg-day, dose=500

mg/kg-day)

Yes[] No[ ] ?[X]

TMA

Groups of ten mae and ten female rats were exposed to TMA in the diet
for 90 days. No effects were observed with respect to appearance and
behavior, pathology, or urine values. Unlike an earlier sudy conducted
in rats (see summary for Hill Top, 1969) no treatment related effects
were observed on leukocyte counts.

IBT. 1970
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(m)
Species/dtrain: Dog/beagle
Sex: Femde[ ]; Mde[ ]; Mae/Femde [ X ]; No data[ ]
Route of Adminigtration:  Diet
Exposure period: 13 weeks
Frequency of treatment: ad libitum
Post exposure observation period:
Dos= 0, 1,000, 10,000, 20,000 ppm

Control group:
NOEL:

LOEL.:

Method:

GLP:

Test substance:
Remark:

Reference:;

Yes[ X];No[ ]; Nodata[ ];

Concurrent no treatment [ X ]; Concurrent vehicle[ ]; Historica [ ]
20,000 ppm (essuming a food intake of 0.025 kg/kg-day, dose=500
mg/kg-day)

Yes[] No[ ] ?[X]

TTMA

Groups of two mae and two female dogs were exposed to TMA in the
diet for 13 weeks. No treatment-related effects were observed with
respect to appearance and behavior, pathology, serum chemistry, or
urine values. Adrend weights were dightly increased in trested
animas, but could not be assessed datidticaly due to the smdl number
of animas tested.

Hill Top. 1969b

55 GENETIC TOXICITY IN VITRO
A. BACTERIAL INVITRO TEST
@ )
Type: Mutagenicity
System of testing: SAmondla TA98, TA100, TA1535, TA1537
Concentration: 33, 100, 333, 1000, 3333, 10000 ug/plate
Metabolic activation: ~ With [ ]; Without [ ]; With and Without [ X]; No data[ ]
Reaults:
Cytotoxicity conc: 1000
Precipitation conc: --
Genotoxic effects: + 7?7 -
With metabalic activation: [ TTLT1IX]
Without metabolic activation: [ ] [ ] [ X]
Method: OECD 471
GLP: Yes[X] No[] ?[]
Test substance: TMA
Remarks: In the dose range-finding study, toxicity, but no precipitation, was reported at
concentrations of 1,000 ug/plate or more. TMA did not produce a positive
mutagenic response under the conditions of this assay.
Reference: San and Wagner, 1991
®) 3
Type: Mutagenicity
System of tedting: Salmonella TA97, TA98, TA100, TA1535, TA1537
Concentration: 100; 333; 1,000; 3,333; 10,000 ug/plate
Metabolic activation:  With [ ]; Without [ ]; With and Without [ X]; No data[ ]
Results:
Cytotoxicity conc: 10,000 ug/plate
Precipitation conc; --
A UNEP PUBLICATIONS



OECD SIDS

TRIMELLITIC ANHYDRIDE

5.6

Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:
Reference:;

+ ? --
With metabalic activation: [ TTLT1IX]
Without metabolic ectivation: [ ] [ ] [X]
Ames assay
Yes[] No[] ?[X]
TMA
TMA was not mutagenic under the conditions of this assay

Mortemans et al., 1986

NON-BACTERIAL IN VITRO TEST

@

Type:

System of testing:
Concentration:
Metabolic activation:

Resullts:
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:

Reference;

(b)

Type:

System of testing:
Concentration:
Metabaolic activation:

Reaults:
Cytotoxicity conc:
Precipitation conc:
Genotoxic effects:

Method:

GLP:

Test substance:
Remarks:

Reference:

HGPRT mutations

Chinese hamster ovary cdlls

500; 750; 1,000; 1,500; 2,000 ug/mL

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

+ 7 -
Without metabolic activation: [ ] [ ] [X]

Yes[ X] No[] ?[]

TMA disolved in dimethylsulfoxide

The mutagenicity of TMA was eva uated using the CHO/HGPRT assay with
and without liver S9 from Aroclor induced rats. Results were negative
under the conditions of this assay.

Bigger and Sigler, 1991

Chromosoma aberrations

Chinese hamgter ovary cells

260, 520, 1040, 2080 ug/mL

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

Mitotic inhibition (41%) at highest concentration w/o activation

+ 7 -
Without metabolic activation: [ ] [ ] [ X]

Yes[X] No[] ?[]

TMA disolved in dimethylsulfoxide

The cytogenicity of TMA was evauated usng the CHO cdls with and
without liver S9 from Aroclor induced rats. Toxicity, as indicated by
mitotic inhibition, was noted at the highest concentration without activation.
Results for chromosomal aberrations were negative under the conditions of
this assay.

Putman and Morris, 1991

GENETIC TOXICITY IN VIVO

Although no in vivo genotoxicity studies were located for TMA or TMLA, the consistent negetive
results observed for these chemicals from in vitro studies suggests that the potential for significant

genotoxicity islow.
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5.7 CARCINOGENICITY
No data avalable
5.8 TOXICITY TO REPRODUCTION
Although a multigenerationa reproductive toxicity test was not located for TMA or TMLA, data
available from other studies suggest that the potentia for significant toxicity to reproduction from
exposures to these chemicds is low. For example, subchronic inhdation exposures of mae and
female rats to TMA concentrations up to 0.054 mg/m3, or to TMLA concentrations up to 0.30
mg/m3 did not result in any histopathologicd effects to reproductive tissues (IITRI, 1988, 1989).
Similarly, no histopathologica effects of reproductive tissues were observed in rats exposed to
concentrations as high as 10,000 ppm TMA in feed (approximately 500 mg/kg-day) for 90 days
(IBT, 1970; Hill Top, 1969), or in dogs exposed to concentrations as high as 20,000 ppm TMA in
feed (gpproximately 500 mg/kg-day) for 13 weeks (Hill Top, 1969). Additionaly, reproductive
performance was not affected in femde rats and guinea pigs following exposure to TMA
concentrations of 0.5 mg/m3 on days 6 through 15 of gestation Ryan, 1988). Because TMA is
likely hydrolyzed to form TMLA in tissues, these studies aso provide information about TMLA.
5.9 DEVELOPMENTAL TOXICITY/TERATOGENICITY
@
Specied/strain: Rat/Sprague-Dawley
Sex: Femde[ X ]; Mde[ ]; MdeFemde[ ]; Nodata] ]
Route of Administration:  Inhdation
Durdtion of thetest: 6 hrs/day
Expaosure period: gedtation day 615
Frequency of treatment: Daily
Doses:; 0, 500 ug/m®
Control group: Yes[ X ];No[ ]; Nodaa] ];
Concurrent no treatment [ X]; Concurrent vehicle[ ]; Historica [ ]
NOEL Maternd Toxicity:  --
NOEL Fetotoxicity: --
NOEL Teratogenicity 500 ug/m®
Resullts: Lung foci and TMA-specific antibody were observed in exposed dams.
TMA-specific antibody was also noted in neonata rets. Lung foci were only
observed in the chdlenged offspring whose mothers had not completely
recovered from the origind TMA exposure. Lung foci were not observed in
adult rat offspring.
Method:
GLP: Yes[ ] No[] ?[X]
Test substance:
Remarks: No teratogenic effects or fetal deaths were observed.
Reference: Ryan, 1988
O .
Specied/strain: Guinea Pig/Hartley
Sex: Femae [X]; Mde[ ]; MaeFemde[ ]; Nodata[ ]
Route of Administration:  Inhdaion
Duration of thetest: 6 hrg/day
Exposure period: gd6-15
Frequency of treatment: Dally
Doses: 0, 500 ug/m’
Control group: Yes[ X];No[ ]; Nodaa] ];
Concurrent no treatment [ X]; Concurrent vehicle[ ]; Historical [ ]
6 UNEP PUBLICATIONS
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5.10

NOEL Maternd Toxicity:  --

NOEL Fetotoxicity:

500 ug/m®

NOEL Teratogenicity 500 ug/m®

Results:

Method:

GLP:

Test substance:
Remarks;
Reference:

Lung foci and TMA-specific antibody were observed in exposed dams.
TMA-specific antibody was aso noted in serum of guinea pig fefuses, but
not in neonatal guinea pigs. Unlike rats (see separate summary above), lung
foci were not observed in neonatd or adult guinea pigs.

Yes[ ] No[] ?[X]

No teratogenic effects or fetal desths were observed.
Ryan, 1988

OTHER RELEVANT INFORMATION

Specific toxicities

@

Type:
Species/Strain
Results:

Remarks:

References:

(b)

Type:
Species/Strain
Results:

Remarks:
References:

(©)

Type:
Species/Strain
Results:

Remarks:

References:

Mechanitic study on lung foci in rats

Rat/Sprague-Dawley

Mechanigtic sudies on the lung lesons of rais exposed to TMA via
inhdation indicated that (1) if rats were immunosuppressed, then TMA did
not cause lung lesions; (2) serum from nontolerant, TMA-senditized rats
contained antibody which when passively transferred into naive recipient rats
resulted in TMA-induced lung lesions following a single TMA chalenge
exposure, (3) enzyme, protein and cdlular andyses of lung lavage fluid
indicated that TMA produces pulmonary inflammation and resultant
hemorrhage into the lung, but had no effect on macrophage function.

The formation of lung lesions in rats following inhdation exposure to TMA
was congistent with “immune complex injury” syndrome.

IITRI, 1988

Mechanigtic study on 1gG hinding

Human, Rat/Sprague-Dawley

In vitro study of the inhibition of human and rat 1gG binding by trimellitic rat
serum abumin (TM-RSA) and trimellitic human serum abumin (TM-HSA).
Rat 1gG binding was inhibited by both TM-RSA and TM-HSA, while human
1gG binding was inhibited only by TMA-HSA.

Human IgG appears to be more specific than rat 1gG.

Chandler et al., 1987

Mechanigtic study on inhaation exposure

Mouseffemae BALB/c

Atmospheres containing low molecular weight respiratory alergens can
initiate specific IgE responses in mice and inhaled chemicals may differ in
their ability to induce IgE antibody.

Inhalation exposureto TMA resulted in the gppearance of both serum 1gG
and IgE anti-hapten anitbody. Under the same exposure conditions, 2,4-
dinitrochlorobenzene (a contact dlergen that lacks the capacity for
respiratory sengtization) failed to dicit detectable quantities of DNP
antibody.

Dearman et al., 1991.
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(d)
Type:

Species/Strain
Reaults:

Remarks:

References:

C)

Type:
Species/Strain
Results:

Remarks:

References:

()

Type:
Species/Strain
Results:

Remarks:

References:

Mechanigtic study on IgE and IgG antibody responses to the trimellitic (TM)
hapten group

Mouse/ (BALB/c x A/J)F1 hybrids

The administration of TM-D-GL effectively abolished the ongoing IgE and
1gG responses in mice previously immunized with TM-protein conjugate.
This study provides evidence for the potential clinical application of the D
GL immunotherapeutic approach to TM sengtivity.

Liuet al., 1980.

Mechanigtic study by inhdation

Rat/Sprague-Dawley

Results confirmed that cyclophosphamide-treeted rats showed very little if
any blastogenic response to TMA. However, the saline-treated rats gave the
norma immune response.  Cyclophosphamide eiminated T- and B-cdl
function, which prevented the occurrence of TMA lesions.

Rats were exposed to 95 pg/m® TMA for six h/day, five daysiwk for two
weeks. The rats received daly injections of the immunosuppressant
cyclophosphamide or sdine.

Leachet al., 1988.

Mechanistic study by dermal absorption

Mouse/BALB/c drain, female

Mice were dermaly exposed to TMA or to 24dinitrochlorobenzene
(DNCB) by repeated applications. An eevation in the expression of mMRNA
for interlekin 4 and interleukin 10 by lymph node cell from both the TMA
and DNCB-treated mice was observed within six hours of culture and
reaching maximum levels after 72 hours. Changes in cytokine mRNA in
dlergen-activated lymph node cells preceded protein production; however,
the kinetic profiles were similar.

This study suggests that the divergent cytokine secretion profiles shown by
mice treated by repested derma exposure to contact and respiratory dlergens
are primarily controlled et the level o transcription.

Warbrick et al., 1998.

Toxicodynamics, toxicokinetics

@

Type:
Species/Strain
Results:

Remarks:

References:

Didribution and Kinetic Study

Rat/Sprague-Dawley

Tmax = <3 hours

Elimination rate constants ranged from 0.015 —0.214

Bidlogica hdf-lives ranged from 3-46 days

Fourteen mae and 14 femae Sprague-Dawley rats were exposed to 950
ugm?® *C-radiolabdled TMA (radiolabel was in the 2carbonyl position) via
whole body inhdation for 45 minutes. Particle szing anadyss was not
performed because the test atmosphere was radioactive and therefore, the
fraction of respirable particles was determined. Animals were sacrificed 3
hrs, 1, 2, 4, 8, 16, and 32 days post-exposure for tissue andysis. The highest
concentrations were generally observed at the first time point (T<3 hours).
A second T Of eght-days was reported for lung lymph nodes in male rats,
suggesting a potentiad role in gender lung toxicity in mae rats as reported in
a previous study. Sex differences in haf-lives were reported for poplited
and lung lymph nodes, bone marrow, and heart.

IITRI, 1988a
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EXPERIENCE WITH HUMAN EXPOSURE

@

Results:

Remarks:

Reference:;

(b)

Results:

Remarks:

Reference;

(©

Results:

Remarks:

Reference:;

Q)

Results:

Remarks:

Reference:

C)
Results:
Remarks:

Reference:;

Highest arithmetic mean TMA exposures of 19.3 ug/m®were found in aresin
factory (approximately half the eight-hour TWA OES of 40 ug/m®).

A retrospective cohort study was carried out in four factories (three akyd
resin factories and one cushioned flooring factory) to investigate the nature of
exposureresponse relationships for sendgtization to TMA and other
anhydrides.  Arithmetic mean exposure levels to TMA were below ther
respective OES's in the resin factories. Relaively high full-shift exposuresto
TMA occurred in the cushioned floor facility, athough no high pesk
exposures were detected.

van Tongeren et al. 1995

Seven employees had postive IgE antibody levels against TM-human serum
abumin, one of these employees had rhinitis, and another possibly had TMA
asthmalrhinitis. Positive IgG antibody levels against TM-HAS was reported
in fourteen employees (athough only three had titers high enough to cause
disease).

This was an eleven year study of employees exposed to TMA that included
periodic serum antibody studies and hedth questionnaires.  Indudtrid
hygiene data from the plant in 1989 reported exposures ranging from <0.003
mg/m’ to 0.77 mg/m>. Respirators with a protection factor of 100 were worn
routinely in areas where TMA was used.

Grammer ¢ al., 1991.

Persond monitoring data results included geometric means for different
exposure clases. 1 0.17 mg/m® 2: 0.087 mg/m®* 3: <0.00055 mg/m’; 4:
<0.00041 mg/m* 5: <0.00053 mg/m®. Nearly 7% of the employees had a
TMA immunologic syndrome, 31.6% displayed an irritant response, and the
remaining employees (61.6%) had no symptoms.

Employees of alarge chemical manufacturing complex were (n=474) studied
to relate TMA exposure to serologic and clinical outcomes. Al employees
were assigned to a TMA exposure class from 1 (highest) to 5 (lowest).
Zdssetal., 1992

Mean personal monitoring data results were presented by an exposure class:
1 (0.13 mg/m®); 2 (0.036 mg/m°); 3 (0.002 mg/m°); 4 (0.00051 mg/m?); and 5
(<0.00053 mg/m?). Of the 28 employees that were assigned to exposure class
1, 29% developed disease (related to 1gG or IgE titer). In exposure class 2,
4% of the employees developed disease, 5% of the employees in class 3
developed disease, and no employees developed disease in exposure classes 4
and 5.
A three-year study of 286 employees of a TMA manufacturing fecility was
performed. Employees were assigned exposure classifications ranging from 1
(highest) to 5 (lowest), and immunologica response was related to exposure.
Grammer ¢ al., 1999

Meen full-shift TMA exposure in four facilities ranged from 0.5-19.3 ug/m’®
Workers exposed to TMA were studied to determine the relation between
exposureto TMA (and other acid anhydrides, AA) and the risk of developing
kin prick test reponses to AA-HSA.

Barker et al., 1998.
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(f)

Results:

Remarks:

Reference:

()]

Results:

Remarks:

Reference:;

(h)
Results:

Remarks:

Reference:;

(i)

Results:

Remarks:

Reference:

()

Results:

This study investigated nine workers who were exposed to a paint powder
that contained TMA a a 55-gdlon drum manufacturing plant.
Environmental monitoring showed airborne TMA leves to be over 100 times
the OHSA PEL of 0.04 mg/m®.

One employee exhibited obvious illness and two of the workers had definite
evidence of TMA-related pulmonary dysfunction and immunologic response.
Three workers showed 1gG antibody against TM-HSA dgnificantly higher
than control serum. One worker showed IgE antibody against TM-HSA.
Lezea., 1987

Forty-six employees exposed to TMA were investigated using periodic serum
antibody studies and questionnaires.

Seven employees had positive IgE antibody against trimellityl-human serum
abumin (TM-HSA), one had TMA rhinitis, and another potentidly had TMA
ashmalrhinitis. Podtive 1gG antibody against TM-HSA was observed in
fourteen employees, dthough only three had titers high enouth to cause
disease (none of them had symptoms associated with late respiratory systemic
syndrome (LRSS) or pulmonary disease anemia (PDA)). TMA exposure
concentrations for two different job categories ranged from <0.001-2.1 mg/m*
and 0.005-0.32 mg/m® over a 14-yeer period.

Grammer, et al., 1992

Average airborne TMA dust concentrations ranged from 0.006 - 2.1 mg/m®
for three different job categories. Five workers had antibody against TM-
HSA, of these, three were diagnosed with the LRSS and one with TMA-
induced dlergic rhinitis. After loca exhaust ventilation had been improved,
average airborne dust concentrations decreased to approximately 0.01 mg/m®
and the symptomatic improvement was noted in the individuads with the
LRSS

Eighteen workers exposed to TMA powder were evaluated. Annua clinical
evauations and serum radioimmunoassays for total antibody binding and
specific IgE binding to TM-HSA were performed.

Berngein et al., 1983

A total of 119 subjects exposed to TMA for at least one year were identified
from a previous cross-sectiond study. These individuas were sudied for the
next five years to determine if they would develop an immunologic
respiratory disease due to TMA exposure. In 1990, 16 individuas showed
IgE against TMA conjugated to human serum abumin. Of these, three had
immediate asthma and six developed asthma during the five-year follow-up.
Of those without IgE against TM-HSA, none had immediate asthma in 1990
and only 1 out of 102 developed asthma after five years. Of those with 1gG
againgt TM-HSA (44), six had immunologic respiratory disease in 1990 and
two more developed it in the following 5 years.

Development of antibody (both IgE and IgG) againgt TM-HSA is predictive
of subjects who have or will develop immunlogicaly mediated respiratory
disease based on TMA exposure. The authors aso concluded that the absence
of antibody is a potent negative predictor.

Grammer et al., 1998.

Workers (n=196 individuas) involved in the manufacture of TMA were
sudied for 12 years. Seventeen workers had IgE-mediated asthmalrhinitis
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Remarks:

Reference:

with a positive prick test to TM-HSA (with IgE antibody of 0.857 ng TM-
HSA bound/ml). Seven individuds had a late respiratory systemic syndrome
(LRSS) and four workers had both syndromes. Three workers had late onset
ashma, one had marked arthragia and myagia occurring hours after
exposureto TMA.

The authors reported a reduction in the number of workers exhibiting an
immunologic syndrome during 1982-1987 in spite of the increesed TMA
production.  This finding pardleled environmental control and worker
education efforts.

Zeisset al., 1990.
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Robust Summaries for Trimellitic Anhydride
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PHYSICAL/CHEMICAL ELEMENTS
MELTING POINT

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD

- Method/guideline

- GLP: ?

- Y ear (Sudy performed):

- Remarks:

RESULTS

- Mélting point: 165°C (330°F)
- Decomposition:

- Sublimeation:

- Remarks:

CONCLUSIONS
- The mdting point for TMA is165°C

DATA QUALITY

REFERENCES

- Amoco Corporation. 1997. Materid Safety Data Sheet
(www.vetmed.ucdavis.edw/msds/mf/Amoco/files/01260000.html)

OTHER

- Vaues ranging from 161-168°C have been reported for TMA (Amoco Corporation, 1991).
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BOILING POINT

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD
- Method:

- GLP:
- Y ear (study performed):

- Remarks:

RESULTS

- Boailing paint: 390°C (730°F)

- Presaure:

- Pressure unit:

- Decompodition (yes'no/ambiguous)
- Remarks:

CONCLUSIONS
- The bailing point for TMA is390 °C

DATA QUALITY

REFERENCES

- Amoco Corporation. 1997. Materia Safety Data Sheet
(www.vetmed.ucdavis.edwmsds/mf/Amoco/files/01260000.html)

OTHER
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VAPOR PRESSURE

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)
- Remarks:

METHOD

- Method: Caculated

- GLP:

- Y ear (Study performed): 2002

- Remarks. Used SMILES notation of O=C(OC(=0)clccc(C(=0)0)c2)cl2

RESULTS
- Vapor Pressure: 7.6 x 10° Pa(5.69 x 10’ mm HG)
- Temperature: 25 °C

- Decomposition:

- Remarks.

CONCLUSIONS
- The vapor pressure for TMA is 7.6x10° Pa

DATA QUALITY
- Rdiahility: Klimisch Code 2 Rdiable with redtrictions, valuesis an estimate usng an
accepted method.

REFERENCES
- US EPA, EPIWIN Suite, 1997 (http://www.epa.gov/oppt/exposure/docs/episuited! .htm).

OTHER

- Vapor Pressure; 9.86x10° mm Hg (Experimerta), Daubert, T.E., and R.P. Danner (1989)
(Data from MPBPWIN v1.40 database in EPIWIN Suite.)

- Vapor Pressure; 5.69 x 10" mm Hg (Calculated) (MPBPWIN v1.40 in EPIWIN Suite)

- Vapor Pressure: <1.1x10" mm Hg, Amoco Corporation. 1997. Materid Safety Data Sheet
(www.vetmed.ucdavis.edw/msds'mf/Amoco/files'01260000.html)
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PARTITION COEFFICIENT

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD
- Method: caculated
- GLP: No

- Y ear (study performed): 2002
- Remarks: Used SMILES notation of O=C(OC(=0)clccc(C(=0)0)c2)c12

RESULTS

- Log Pow: 0.95

- Temperature:

- Remarks: TMA would only have trangtory existence in an octanol/water mixture.
Hydrolysis of TMA in aqueous dcohal is extremely rapid a room temperature.
Consequently, TMLA would be formed upon dissolving TMA in this solvent system.
Furthermore, it is expected that small amounts of the diacid-octyl ester will form when octyl
acohal reacts with the anhydride moiety of TMA, though the hydrolyss reaction is more
prevaent.

CONCLUSIONS
- The effective Log Py, value for TMA is0.95.

REMARKS
- The modd predicts the Log Pow of the unionized form though it is expected that a least
some of the trimedlitic acid would be ionized under environmentally relevant pH.

DATA QUALITY
- Rdiability: Klimisch Code= 2 Religble with redtrictions. Vaueis an estimate using an

accepted method.

REFERENCES
- KOWWIN Verson 1.66. (http://www.epa.gov/oppt/exposure/docsepisuitedl.htm)

OTHER

- If Log Poy is estimated without consdering hydrolysis of TMA to TMLA, dightly larger
esimates are obtained (see cd culated vaues below). However, the most environmentaly
relevant vaue must reflect the hydrolyss of the anhydride to the acid. Consequently, the
recommended vaue is the same asfor TMLA.

- Estimated Log Pow: 1.95 KOWWIN (EPIWIN Suite)

- Edtimated Log Pow: 1.61. CLOGP Program (http://mww.daylight.com)

- Edtimated Log Poy: 1.61. Interacive Anaysis Program (hitp:/Aww.logp.com)

- Edtimated Log Poy: 0.80. ALOGP Program (http:/Awww.lhn.unil.ch/A ppl/cchem?2.html)

- Edtimated Log Poy: 1.14. XLOGP Pragram (ftp2.ipc.pku.edu.cn)
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WATER SOLUBILITY

TEST SUBSTANCE

METH

Identity: Trimellitic Anhydride (TMA)
Remarks:

oD

Method:

GLP: ?

Y ear (study performed):

Remarks:

RESULTS

CONC

DATA

Vdue 21,000 mg/L

Description of solubility:

pH vaue and concentration at temperature °C:

pKavduea 25 °C:

Remarks. Moderate solubility after TMA hydrolyssto TMLA.

LUSIONS
TMA has moderate solubility in water after hydrolysisto TMLA. The recommended value
isfor TMLA.

QUALITY

REFERENCES

OTHE

SRC PhysProp Database. 2001. (http://esc.syrres.com/interkow/webprop.exe)
CAS=552-30-7.

Amoco Corporation. 1997. Materia Safety Data Sheet
(Wwww.vetmed.ucdavis.edw/msds/mf/Amoco/files/01260000.html)

Trimdlitic anhydride fact sheet, http://ull.chemistry.uakron.eduw/erd/chemical '2501-
3000/2996.html

R

If water solubility is estimated without consdering hydrolysisto acid, then lower vaues will
be esimated, asin following:

Water solubility: 1211 mg/L (Estimate reflecting melting point) (WSKOW v1.40in
EPIWIN Suite)

Water solubility: 1036 mg/L. WSKOW v1.40 (in EPIWIN Suite)

Water solubility: 860 mg/L. Interactive Andyss Program ( hitp://ww.logp.com)

Water solubility: 2777 mg/L. ALOGS Program, (http:/Avww.lhn.unil.ch/Appl/cchem2.html)
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ENVIRONMENTAL FATE ELEMENTSAND PATHWAYS

PHOTODEGRADATION

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD

- Method/guiddine: Edimated - AOPWIN

- Type (test type): Estimated

- GLP:

- Y ear (Sudy performed): 2001

- The amospheric hydroxy! radical concentration of 1.5 x 1° molecule/cnwas used as a
sandard default in the program.

RESULTS

- Direct photolyss

- Hdf-lifet¥2: 13.4 days(321.6 hours)

- Remarks. Overal OH Rate Constant: 0.80E-12 cm/molecule-sec. When exposed to humid
ar, TMA hydrolyzesto TMLA a an gpparent linear rate. Because the estimated photolyss
haf-life of TMLA is shorter, the actud hdf-life of TMA inthe air may be lessthan
edimated.

CONCLUSIONS
- The direct photolysis hdf-lifein ar is estimated to be 322 hours. Actud hdf-lifemay be

reduced if TMA hydrolyzesto TMLA in humid air.

DATA QUALITY

Rdiahility: Klimisch Code= 2 Reliable with regtrictions. Vadue estimated using an accepted
method.

REFERENCES
- SRC. 2001. Atmaospheric Oxidation Program for Microsoft Windows (AOPWIN).

Syracuse Research Center.

OTHER
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STABILITY IN WATER

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD

- Method/guiddine  Aqueous hydrolyds

- Type (test type):

- GLP: No

- Y ear (study performed): 1962

- Remarks: 50 grams of TMA was added to 200 ml of didtilled water a 80° F (27°C). A
temperature rise of 20 to 25 degrees was noted. Disgppearance of trimelitic anhydride
flakes took from 8 to 9 minutes. When flakes were dissolved the sample wasfiltered and an
infrarred spectrawas obtained. No absorption was noted at 5.35 or 5.60 microns, indicating
complete hydrolyss of the anhydride,

- Duration: lessthan 20 minutes

- Posgtive Controls

- Negative Controls:

- Analytica procedures. Infra-red spectrophotometry

RESULTS

- Measured vaue

- Degradation: TMA hydrolyzed to form TMLA acid within 10 minutes by sirring with
water at 80-90 °F (27-32°C).

- Bregkdown products: Trimellitic acid

- Remarks. While temperature was not held congant, the range was within environmentally
rlevant temperatures. The pH was not reported though one can assume the pH of didtilled
water to be between 6 and 7 depending on the amount of dissolved gas and upon addition of
TMA the pH would drop to approximately 4.0.

CONCLUSIONS
- TMA was hydrolyzed to acid within 10 minutes in water a 80-90 °F.

DATA QUALITY
- Rdiability: Klimisch Code= 2 Relidble with redtrictions. Temperature and pH were not
controlled.

REFERENCES
- Horan, 1962; Amoco Corporation, 1991

OTHER
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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS (FUGACITY)

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)
- Remarks:

METHOD

- Test (test type): Cdculated

- Method: Levesl, I, and Il

- Y ear (study performed): 2002

- Remarks Half-livesin weter, soil and sediment estimated using EPIWIN.

- Chemicd Assumptions. Molecular weight — 192; weater solubility — 21,000 g/m3; Vapor
pressure— 7.6 x 10° Pa; Log Poy — 095, Mdlting point — 165 °C; half -lifeinair— 321.8
hours, hdf-life in water — 360 hours, hdf lifein soil — 360 hours hdf-life in sediment —
1440 hours, dl other parameters were default vaues. Leve |11 modd assumed continuous
1000 kg/hr releases to each compartment (air, water, and soil).

RESULTS
- Media Air, soil, water and sediment concentrations were estimated.
- Edtimated Distribution and Media Concentration reflecting TMA hydrolyssto TMLA:

Level | Level Il Level 111
Air 7.7E-T% 7.6E-™0 34E-6%
Water 9.2 909.2% 50.6%
Soil 0.78% 0.78% 49.3%
Sediment 0.02% 0.02% 0.02%

- Remarks: Since default assumptions for release estimates were used, resulting
environmenta concentrations are not provided.

- A biodegradation study showed that biodegradation of TMA/TMLA was more rapid than
vaue used in this modd: 65% biodegradation was reported within 5 days (i.e,, ty, in water
<120 hours). Using asmdler vauein the level 111 modd reduces the concentration in weter
compartment (and reduces the percentage estimate).

CONCLUSIONS

- These reaults indicated that TMA, hydrolyzed to TMLA in water and under humid
conditions, will partition primarily to water. Virtudly no TMLA will partition to air. Soll
and sadiment concentrations will be minimal a equilibrium. The Leve 111 modd suggests
s0il may contain asignificant percentage of TMLA, reflecting the assumed pettern of
chemical release (equa loading of weter, soil and air)..

DATA QUALITY
- Rdiability: Klimisch Code= 2 Religble with redrictions. Vadueis an estimate usng an
accepted method.

REFERENCES

- Trent University. 1999. Fugeacity-based Environmenta Equilibrium Partitioning Modd.
Verson 2.2. Environmenta Modding Centre, Trent University, Peterborough, Ontario.
(Avaldble at http://mww.trentu.calenvmodel.)

- US EPA EPIWIN Suite. (Estimates of half-livesin water, soil, sediment from QSARO
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OTHER

Using the EPIWIN software without modification to reflect hydrolysis of TMA to TMLA

results in different estimates. For compl eteness, these are shown below. However, because
of the rdaivey rgpid and complete hydrolysis of TMA to TMLA in water or in humid
conditions, the reasonably expected behavior of TMA will be that observed for TMLA
- Chemicd Assumptionsif TMA itsdf is modded (i.e, ignoring hydrolysis): Molecular

weight — 192; water solubility — 1211 g/m3; Vapor pressure — 7.6 x 10° Pa; Log Poy —
1.95; Mdting point— 165 °C; hdf-lifein air— 321.8 hours; half-life in water — 360 hours;
hdf-lifein soil — 360 hours hdf-lifein sediment — 1440 hours, dl other parameters were
default vaues. Leve 111 modd assumed continuous 1000 kg/hr releases to each

compartment (air, water and soil).

- Egtimated Didtribution and Media Concentrations if TMA itsdf is modeed:

Level | Level Il Level 111
Air 2.25E-4% 2.25E-4% 79E-%%
Water R5% R5% 36.5%
Soil 7.3% 7.3% 63.5%
Sediment 016% 0.16% 0.028%

At eguilibrium, TMA would partition to water, even un-hydrolyzed. However, the water
solubility of TMA is estimated to be lessthan TMLA, so, under the congtant loading of Model
111, mogt of the TMA isfound in the soil compartment.
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BIODEGRADATION

TEST SUBSTANCE
- Trimelitic Anhydride (TMA)
- Purity 98% with the mgority of the remaining materid being trimelitic acid.

METHOD

- Method/guiddines OECD 301B

- Test Type: Modified Sturm-Test

- GLP: Yes

- Y ear (Sudy performed): 1991

- Contact time (units): 30 days

- Innoculum:  sewage microorganisms

- Remarksfield for Test Conditions. Two concentrations were tested: 10.19 and 20.29 mg/L
TMA.

RESULTS

- Degradation % after time: For 10 mg/L TMA system, 97% of the theoretical CO, (ThCO,)
was generated within 28 days. For the 20 mg/L TMA system, 77% of the ThCO, was
generated within 28 days

- For each time period %: For the 10 mg/L TMA system: Day 5 — 65% ThCO., Day 12 —
89% ThCOg2, Day 20 — 96% ThCO: and Day 30 — 99% ThCOz.For the 20 mg/L TMA
system: Day 5 — 57% ThCO,, Day 12 — 72% ThCO,, and Day 20 — 76% ThCO,, Day 30 —
77% ThCO..

- Breskdown products. Carbon dioxide was measured.

- Remarks: TMA was degraded upon action of microorganisms under aerobic conditions.
The biodegradation rates in the different concentrations were not the same rate. However,
the criteriafor “readily biodegradable’ were achieved in both concentrations. Given the
rapid hydrolysisof TMA to TMLA in agueous systems, results most likely reflect
biodegradetion of TMLA.

CONCLUSIONS
- TMA isreadily biodegradable.

DATA QUALITY
- Reiability: Klimisch Code= 1

REFERENCES
- Battelle Europe. 1991. Study on the Ready Biodegradability (modified Sturm Test) of
Trimdlitic Anhydride. Study-No: BE-EA-128-91-01-STT-01.

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
ECOTOXICITY ELEMENTS

ACUTE TOXICITY TO FISH

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)
- Remarks. 98% pure

METHOD
- Method/guiddine: OECD 203 and according to “German Water Endangerment

Classfication Scheme, DIN 38 412, Part 15”.

- Type (test type): Acute toxicity to fish

- GLP: Yes

- Year (dudy performed): 1991

- Species/Srain/Supplier:  Leuci scusidus melanotus (Golden orfe)

- Andyticd monitoring: High performance thin-layer chromatography (HPTLC). The sample
was tregted with sodium hydroxide to hydrolyze the test substance completely. The dkdine
solution was acidified with hydrochloric acid and evgporated to dryness under nitrogen. The
residue was treated with diazomethane to form trimdlitic acid trimethylester. The andyte
was measured usng HPTLC.

- Exposure period (unit): 96 hours

- Satigica methods Probit Andlyss

- Detals of test: flow-through test system and gatic

- Remarks TMA hydrolyzesto trimellitic acid (TMLA) in water. Test solutions were
neutrdized usng sodium hydroxide. Therefore the test materid was trimdlitic acid and its
sodium st

RESULTS

- Nomind concentrations. 130, 220, 350, 600, and 1,000 mg/L

- Measured concentrations: 70-129% (average of 95.8%)

- Element vaue: Based on nomind concentrations: LCy=>1,000 mg/L; L Gsg=could not be
determined; NOEC=> = 1,000 mg/L. Based on measured average concentrations. NOEC =
896 mg/L.

- Satidicd results descriptive

- Remarks:

CONCLUSIONS
- TMA haslow toxicity to Leuciscus idus melanotus.

DATA QUALITY
- Reiability: Klimisch Code= 1

REFERENCES
- Battele Europe. 1993. A Study of the Acute Toxicity to Fish (Leuciscus idus melanotus) of
Trimdlitic Anhydride. Study Number: BE-EA-128-91-01-F3A-1

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
TOXICITY TO AQUATIC PLANTS (e.g., ALGAE)

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)
- Remarks. 98% pure

METHOD

- Method/guiddine OECD 201

- Test type (datic/other): datic

- GLP: Yes

- Y ear (Study performed): 1992

- Speciegdrain # and source:. Scenedesmus subspi catus(Chodat, SAG 86.81); green agee.

- Element bass. THOMA Counting Chamber with Microscop Metaux I1.

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

- Andytica monitoring: High performance thin-layer chromatography apparatus (HPTLC).
The sample was treated with sodium hydroxide to hydrolyze the test substance completely.
The dkaine solution was acidified with hydrochloric acid and evaporated to dryness under
nitrogen. The residue was tregted with diazomethane to form trimellitic acid trimethylester.
The anayte was measured using HPTLC.

- Saidica methods One-way Andysis of Variance (ANOVA) with Bonferroni multiple
range test

- Remarks Average initid cdl density was 10* cdlls/mL; Temperature= 23 C; pH = 8.3.
TMA hydrolyzesto trimelitic acid (TMLA) in water. Test solutions were neutrdized using
sodium hydroxide. Therefore the test materid was trimellitic acid and its sodium salt.

RESULTS

- Nomina concentrations 62.5, 125, 250, 500, and 1,000 mg/L

- Measured concentrations. 73-110% (average of 86.8%)

- Unit:

- Element vdue: After a 96 hour exposure, andysed concentrations of the test materid were
relatively unchanged from measurements at 0 hours.

- NOEC, LOEC, or NOEL, LOEL: Based on nominal concentrations. NOEC >=1,000 mg/L;
Based on measured average concentrations. NOEC >= 739 mg/L.

- Was control response satisfectory: Yes

- Statistica results: descriptive.

- Remarks:

CONCLUSIONS
- TMLA haslow toxicity to Scenedesmus subspicatus

DATA QUALITY

- Rdiability: Klimisch Code=1.

REFERENCES

- Knacker et d., 1993. A Study of the Toxcity to Algae (Scenedesmus subspicatug of
Trimdlitic Anhydride. Study Number: BE-EA-12891-02-ALG-1.

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (e.g., DAPHNIA)

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)
- Remarks. 98% pure

METHOD

- Method/guideine: OECD 202, Part |

- Test type: Acute toxicity test

- GLP: Yes

- Year (Sudy performed): 1991

- Speciesd/Strain: Daphnia magna (Straus), water-flea

- Ted detalls gatic

- Satigicad methods: Probit andys's. When less than three test substance concentrations
caused immobilization between 0% and 100% the geometrical mean was used to determine
the ECso.

- Andytical monitoring: High performance thin-layer chromatography apparatus (HPTLC).
The sample was treated with sodium hydroxide to hydrolyze the test substance completely.
The dkaline solution was acidified with hydrochloric acid and evaporated to dryness under
nitrogen. The residue was treated with diazomethane to form trimellitic acid trimethylester.
The anayte was measured using HPTLC.

- Exposure period: 48 hours

- Remarks: TMA hydrolyzesto trimelitic acid (TMLA) in water. Test solutionswere
neutrdized usng sodium hydroxide. Therefore the test materid was trimdlitic acid and its
sodium st

RESULTS

- Nomina concentrations. 130, 220, 350, 600, and 1,000 mg/L

- Measured concentrations. 21-82% (average of 52.5%)

- Unit:

- EC50, EL50, LCO, LLO, a 48 hours. Based on nomina concentrations. EC,=1,000 mg/L,
ECso=could not be determined, NOEC >= 1,000 mg/L. Based on measured average
concentration: ECGy=>792 mg/L

- Satidicd results descriptive

- Remarks:

CONCLUSIONS
- TMA haslow toxicity to Daphnia magna.

DATA QUALITY

- Rdiability: Klimisch Code=1

REFERENCES

- Knacker et al., 1992. A Study of the Acute Immobilisation to Daphnia of Trimelitic
Anhydride. Study Number: BE-EA-128-91-02-DAK-1.

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE

HEALTH ELEMENTS
ACUTE TOXICITY

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD

- Method/guiddine: Acute ord toxicity

- Type (test type): lethdity study

- GLP: Yes

- Y ear (Sudy performed): 1991

- Species/Strain: Sprague-Dawley Rats

- Sex: mdefemde

- No. of animals per sex per dose: five mae and five females at each dose.

- Vehide cornaill

- Route of adminigration: ord (gavage)

- Remarks. TMA was administered to the animas via oral gavage a doses of 2,000, 3,500,
and 5,000 mg/kg body weight. The rats were observed for 14 days following test article
adminigration.

RESULTS

- LDsp Vdue 2,730 mg/kg for mae and femae combined (95% confidence limit 1,730 —
4,290 mg/kg). Separate LDsp vaues derived for maes (3,340 mg/kg) and femaes (2,030
mg/kg) suggest sex-specific differences affect toxicity.

- Number of deeths & each doseleve: 2/10 (2 femdes), 7/10 (2 mdes, 5 femdes), and 10/10
at the 2,000, 3,500, and 5,000 mg/kg dosage levels, respectively. Death generdly occurred
between 1 and 48 hours &fter exposure.

- Remarks Prominent clinical sgns observed included hypoactivity, aaxia, hypothermia,
lacrimation, salivation, redness around the nose, discoloration around the mouth,
wet/discolored inguind fur and discolored paws.  Surviving rats appeared norma three days
following exposure.

Incidence of Stomach L esions (n=5)

Stomach Small Intestine | LargeIntestine

Dos | Dea| Mean Discolo | Diste | Ulcera | Discolo | Disten | Discolo | Disten
e th Body red nded |ted red ded red ded
mg/ Weight
kg Chang

e(9)
200 | X 38m, Im, 1If If 2 If Im If | If Im, 1f
0 33f
350 | 2m, | 119m, 2m, 5 | 2m, 2n3f |0 0 0 0
0 5 * X
500 | 5m, | ** 5m, 5 | 4m, Im, 5 | 2m am Im 3m
0 5 5
*no femde survivors
**No WVIivors
m—mde
f— femde
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OECD SIDS TRIMELLITIC ANHYDRIDE

CONCLUSIONS
- The acute oral LDsy of TMA is 2,730 mg/kg for males and femal es combined.

REMARKS
- The acute ora toxicity study was chosen as the key study because it represents the highest dose
tested in the battery of acute toxicity studies, though dl acute studies were considered valid.

DATA QUALITY
- Rdiahility: Klimisch Code=1

REFERENCES
- IIT Research Indtitute. 1991. Acute Ord Toxicity Study of Trimelitic Anhydride in Rats.
[ITRI Project No. L08100, Study No. 1699.

OTHER
- Acute LDsp viadermd adminigration in rabbits >2,000 mg/kg (IITRI, 1991).
- Acute LDspviainhdaioninrats >2.33 mg/l in both mae and femdes (I1'TRI, 1992)

UNEP PUBLICATIONS 8l



OECD SIDS TRIMELLITIC ANHYDRIDE
HEALTH ELEMENTS

ACUTE TOXICITY

TEST SUBSTANCE
- Trimelitic anhydride (TMA)
- Remarks. 98.0 % pure

METHOD

- Method/guiddine: Primary Eye Irritation

- Type (test type): Eyeirritation

- GLP: No

- Y ear (sudy performed): 1991

- SpeciedStrain: New Zedand Albino rabbit

- Sex: mdefemde

- No. of animals per sex per cbse 1 mde

- Vehide none

- Concentrations. 0.1 grams of undiluted TMA

- Remarks. It was anticipated that TMA might be a severe eye irritant. Therefore, out
of concern for anima pain and discomfort, only one rabbit was used initidly asa
test subject. TMA was administered undiluted at adose of 0.1 grams into one eye
with the other eye serving as the untreated control. The treated eye was scored for
imtetion a 1, 2, 3, 4, 7, and 14 daysfollowing test article adminigtration. Irritation
was scored using the Draize method. A reection was congdered postive if a any
observation period, the tet article produced ulceration or opacity of the cornea
(cornea score > than 0), inflammation or dight circumcorned injection of blood
vesss of theiris (iris score > 0), any obvious conjunctival swelling with partid
everson of thelids (chemosis score 2 or grester), or conjunctival erythemaof diffuse
crimson red (erythema score 2 or gregter) with individud vessds not eesily
discernable

RESULTS
Sgnsof ocular irritation were maximum (i.e. Draize score 110/110) &t the 24 hour
examination and the study was terminated immediately thereafter with no dosing of
any additiond animas.
The maximum eye irritation score of 110/110 was obtained 1 day after
adminigtration of test article.

CONCLUSIONS
- TMA isseverdy irritating to eyes.

DATA QUALITY
- Rdidhility: Klimisch Code= 2 (score based on only one animd, study terminated

ealy)

REMARK

REFERENCES

- [IT Research Indtitute. 1991. Primary Eye Irritation Study of TMA in Rabbits.
Study No. 1693

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE

HEALTH ELEMENTS
ACUTE TOXICITY

TEST SUBSTANCE
- Trimelitic anhydride (TMA)
- Remarks: 98.0 % pure

METHOD

- Method/guideine: Acute Dermd Irritancy/Corrosivity Study

- Type (test type): kinirritation

- GLP: Yes

- Y ear (sudy performed): 1991

- Species/Strain: New Zedand White rabbit

- Sex: mdeffemde

- No. of animals per sex per dose 3 mdesand 3 femdes

- Vehide none

- Concentrations: 0.5 grams of undiluted TMA

- Remarks. TMA was administered undiluted at a dose of 0.5 gramsto the shaved,
pre-moistened (with water) backs of six rabbits. The application Site was covered
with an adhesve dressing. After 4 hours the dressings were removed, the application
gte wasrinsed with alight minera oil and rubbed gently with a paper towe to
remove resdud test article. The skin of the anima was scored for irritation at 30-60
minutes, 24, 48, and 72 hoursand 7 and 14 days following remova of the
wrappings. Skin reactions were graded according to the Draize method.

RESULTS
Summary of Dermd Irritation Scores
30-60 min 24 hr 8hr 72hr 7days 14
days

Mean Edemascore 1.8 10 0.3 0.3 0.0 0.0
Mean erythemaand 25 12 1.0 0.8 0.7 0.0
or eschar formation

score

I rritation score* 4.3 2.2 13 11 0.7 0.0

*|rritation score = mean edema score + mean erythema score

The dermd irritation score ranged from 4.3/8.0 a 30-60 minutesfollowing
unwrapping to 0.0/8.0 a 14 days. The primary dermd irritation score (PDIS) for
trimdlitic anhydride was 1.7 (erythemaleschar formation + edema at 24 hours)+
(erythemaleschar formation + edemaat 72 hours)/ 2 = PDIS

CONCLUSIONS
- TMA isamild kinirritant.

REMARKS
- Because the skin of the test animals was premoistened with water, at least some of

the TMAwadikely converted to TMLA upon contact.
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OECD SIDS TRIMELLITIC ANHYDRIDE

DATA QUALITY
Rdigbility: Klimisch Code= 1

REMARK.

REFERENCES

- [T Research Indtitute. 1991. Acute Dermd Irritancy/Corrosivity Study of
Trimdlitic Anhydride in Rabbits. Study No. 1694

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
HEALTH ELEMENTS

ACUTE TOXICITY

TEST SUBSTANCE
- Trimelitic anhydride (TMA)
- Remarks. 98.0 % pure

METHOD

- Method/guiddine: Derma Sengtization

- Type (test type): Dermd Sengtization.

- GLP. PreGLP

- Y ear (sudy performed): 1987

- Species/Strain: Hartley Guinea Pig

- S mde

- No. of animals per sex per dose 10 mdes

- Vehide Dimethyl sulfoxide induction phase, acetone chdlenge phase

- Concentrations: 30% wi/v induction, 5% w/v chdlenge phase

- Remarks: Induction - 0.3 ml of a30% solution of TMA in dimethylsulfoxide was
gpplied to the backs of 10 guinea pigs once per week for three weeks. Dosing
materid was held in place using an eadtic adhesive bandage. All wrappings were
removed 6 hours after each application. Challenge — Two weeks following the last
induction phase dose a 0.3 ml quantity of a5% TMA in acetone was gpplied to the
backs of ten treated and ten control animas. Test article was held in place for 6
hours. A second challenge dose was gpplied in the same manner one week later.
Approximately 24 and 48 hours after remova of each challenge patch, the test Sites
were scored for edema and erythemaaccording to the method of Draize. A reaction
with a Draize erythema score of 2 or greater in the treated animals was considered a
positive response. The concentration of test article used during the chalenge phase
was intended to produce a Draize erythemareaction of 1 or lessin control animals.

STATISTICS
- (Bishop, Fineberg, and Holland Discrete Multivariate Andlys's, 1975)

RESULTS
Positive erythema reactions (score > 2) were observed in seven treated guinea pigs
fallowing the first chalenge, while none of the control guinea pigs exhibited smilar
reactions. However, after the 2 chalenge, the majority of trested and control
animds exhibited a postive reaction. Satidicdly, the main effect of trested vs
control and 1% vs 2™ chdll enge were significant, while the time of scoring was not a
factor.

Number of animas per erythema score

Time of Scoring

24 Hours 48 Hours
Erythema Score | Erythema Score
Group Challenge| 0 |1[2]3]4] 0 (1|23 4
Treated |1 2412|210 12|43 O
Treated |2 O0(3|5]/2|/0[{0 (3|43 0
Control 1 10|0|0|0|0O|10|0|0|0O0 O
Control 2 O0(3|6]1|0],0(3|6f(1 0

UNEP PUBLICATIONS &



OECD SIDS TRIMELLITIC ANHYDRIDE

CONCLUSIONS
- TMA caused a positive derma sengitization response in guinea pigs.

DATA QUALITY
- Rdiability: Klimisch Code= 1

REMARK
- The use of solvents gppear to increase the derma sengtization potentid of TMA,
presumable by increasing uptake.

REFERENCES
- [IT Research Indtitute. 1987. Dermd Sengitization Study of Trimellitic anhydridein

Guinea Pigs. Study No. 1196

OTHER
- [ITRI 1993 TMA agpplied neat did not cause a pogtive sengtization response.
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OECD SIDS TRIMELLITIC ANHYDRIDE
HEALTH ELEMENTS

ACUTE TOXICITY

TEST SUBSTANCE
- Trimelitic anhydride (TMA)
- Remarks. 98.0 % pure

METHOD

- Method/guiddiine: Modified Buehler Dermd Sendtization

- Type (test type): Derma Sensitization.

- GLP: Yes

- Y ear (sudy performed): 1993

- Species/Strain: Hartley Guinea Pig

- S mde

- No. of animals per sex per dose 10 mdes

- Vehicle None

- Remarks: Induction - 0.3 g TMA was gpplied to the backs of 10 guinea pigs once
per week for three weeks. Dosing materid was hdd in place using an dagtic
adhesive bandage. All wrappings were removed 6 hours after each goplication.
Chdlenge — Two weeks following the last induction phase dose a0.3 g TMA was
applied to the backs of ten trested and ten control animals. Test aticlewas held in
place for 6 hours. A second challenge dose was applied in the same manner 13 days
later. Approximately 24 and 48 hours &fter remova of each chalenge patch, the test
sites were scored for edema and erythema according to the method of Draize. A
reaction with a Draize erythema score of 2 or greater in the trested animals was
conddered a pogitive response. The amount of test article used during the chalenge
phase was intended to produce a Draize erythema resction of 1 or lessin control

animas.
STATISTICS
- (Bishop, Fineberg, and Holland Discrete Multivariate Andlysis, 1975)
RESULTS
Positive erythema reactions (score > 2) were not observed in any trested or sham
animds following either chdlenge dose

Number of animds per erythema score

Time of Scoring

24 Hours 48 Hours
Erythema Score | Erythema Score
Group |[Challenge| 0 |1]2]|3]4[0 |1 2|34
Treated | 1 713/0[{0[0] 9|1 0({0]|0
Sham 1 10/0|{0|0|0[20|{0 0|00
Treated | 2 10|/0|{0|0|0|20|0 O|0O|O
Sham 2 9(1(0{0[0|10|0 0f0]|O

CONCLUSIONS
- TMA gpplied neet did not cause a positive derma senstization response in guinea pigs.
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OECD SIDS TRIMELLITIC ANHYDRIDE

DATA QUALITY
- Rdiability: Klimisch Code= 1

REMARK
- The use of solvents gppear to increase the derma sengtization potentid of TMA,
presumable by increasing uptake.

REFERENCES
- [IT Research Indtitute. 1993. Dermd Sengtization Study of Trimellitic anhydridein
Guinea Pigs Using the Modified Buehler Method. Study No. 1

OTHER
- IITRI 1987 TMA applied in DM SO during the induction phase and in acetone
during the challenge phase caused a poditive derma sengtization response.
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OECD SIDS TRIMELLITIC ANHYDRIDE
GENETIC TOXICITY ELEMENTS

GENETIC TOXICITY INVITRO (CHROMOSOMAL ABERRATIONS)

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD
- Method/guideline: Chromosoma Aberrations in Chinese Hamster Ovary Cells
(CHO) with Confirmation (Evans, 1976; Preston et al., 1981) (OECD 473)

- Type (test type): mammalian cdll aberration assay

- GLP: Yes

- Y ear (sudy performed): 1991

Cdls Chinese Hamster Ovary

- Concentration levels 260, 520, 1,040, and 2,080 ug/ml

- Exposure period: 14 hours (non activated study), 12 hours (S-9 activation study)

- Statistical methods: Fisher’s exact test

- Remarks. Dose sdlection was limited by the insolubility of TMA in solvent at
concentrations exceeding 2,080 ug/ml. In order to maintain neutrdity, the pH of test
concentrations 520, 1040, and 2080 ug/ml were adjusted to approximatey pH 7.

- Culture Conditions: CHO cells were seeded at approximately 5x10° cells/25 cn?
flask and were incubated at 37+1°C in a humidified atmosphere of 5+1% COz inar
for 16-24 hours. All dose levelswere run in duplicate.

- Contral groups. triethylenemlamine (TEM), cyclophosphamide (CP),
dimethylsulfoxide (DM SO)

- Criteriafor evauating results Toxicity measured by mitotic inhibition.

RESULTS
- Mitatic inhibition relative to solvent control was approximately 41% at the highest
dose tested (2080 ug/ml).

- Chromosoma Aberrations

- With metabalic activaion: negaive

- Without metabolic activation: negetive

CONCLUSIONS
- TMA was concluded to be negative in the CHO cytogenics assay

DATA QUALITY
- Reiability: Klimisch Code=1

REFERENCES
- Putnam and Morris. 1991. Chromosome Aberrationsin Chinese Hamster Ovary
(CHO) Cdls. Microbiologicd Associates, Inc. Laboratory Study Number:
TA(039.337100

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
GENETIC TOXICITY IN VITRO (HGPRT Mutation Assays)

TEST SUBSTANCE
- Trimélitic Anhydride (TMA)

METHOD
- Method/guidelinee CHO/HGPRT Mutation Assay with Confirmation (OECD 476)
- Type (test type): Mutation assay

- GLP: Yes

- Y ear (Study performed): 1991

- Cdls Chinese Hamster Ovary

- Concentration levels 500, 750, 1,000, 1,500, 2,000 mg/L

- Exposure period: Cdls were exposad in duplicate to five concentrations of the test
atidefor 5 hoursa 37+1°C

- Satigtical methods Descriptive

- Remarks Dose levels were sdlected following a preiminary toxicity test. Toxicity
was based on cloning efficiency dfter treatment relative to the solvent control. Cells
were exposed to nine concentrations of test article ranging from 0.18 to 1786 ug/ml.
The two highest concentrations (536 and 1786 ug/ml) required pH adjustment with
sodium hydroxide to achieve neutrdity. The maximum dose selected and the
lubility achieved for the assay was based on hegting test article in solvent to 37C
asan adto solubilization. The highest dose sdlected was based on limited solubility
of thetest article in solvent and effectson pH and osmaldlity.

- Contral groups.  ethyl methanesulfonate, benzo(@)pyrene, dimethylsulfoxide
(DMSO)

- Culture conditions Exponentialy growing odlls were seeded a a dengty of 5x10°
cdls/25 cm? flask and incubated at 37+1°C in humidified amosphere for 5+1% COs
for 18-24 hours.

- Criteriafor evauating results. Assay considered postive in the event of adose-
dependant increase in mutant frequencies with a least two consecutive doses
showing mutant frequencies that are elevated above 40 mutants per 10° donable
cells. Thetest was condgdered vaid if the dloning efficiency of the solvent and
untrested controls was grester than 50%. The spontaneous mutant frequency in the
solvent and untreated controls must fall within the range of 0-25 mutants per 10°
clonable cells. The postive control must induce a mutant frequency a least three
times that of the solvent control and must exceed 40 mutants per 10° donable cdlls

RESULTS

- Chromosoma Aberrations

- With metabalic activation: negaive

- Without metabolic activation: negetive

CONCLUSIONS
- Under the conditions of this report, TMA was found to be negative in both the
absence and presence of exogenous metabolic activation.

DATA QUALITY
- Rdiability: Klimisch Code=1

REFERENCES
- Bigger and Sigler. 1991. CHO/HGPRT Mutation Assay with Confirmation.

Microbiologica Asociates, Inc. Laboratory Study Number: TA039.332001
OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
GENETIC TOXICITY IN VITRO (GENE MUTATIONYS)

TEST SUBSTANCE
. Trimdlitic anhydride (TMA)

METHOD
- Method/guiddine  SamondlaMammdian-Microsome Plate Incorporation
Mutagenicity Assay with a Confirmatory Assay (OECD 471)

- Type Bacterid Mutation Reverson Assay

- System of testing: Bacterid

- GLP: Yes

- Y ear (Study performed): 1991

- Cdl line Salmonella typhimuriumTA98, TA1535, TA1537, TA1538, TA100.

- Metabolic activation; Liver S-9, Arodlor -induced

- Species. Rat

- Concentrations tested: 0, 33, 100, 333, 1,000, 3,333, 10,000 ug/plate

- Satigtical Methods. Descriptive

- Number of replicates. 3

- Positive and negative control groups and treatment:  2-aminofluorene, 9-
aminoacridine, sodium azide, 2-nitrofluorene, dimethylsulfoxide (DM SO)

- Criteriafor evauating results (e.g. cdl evduaed per dose group): For thetet article
to be pogtive, it must cause a dose-rdated increase in the mean revertants per plate
of a least one tester strain with aminimum of two increasing concentrations of test
aticle. Data sets for strains TA1535, TA1537 and TA1538 were judged positive if
the increase in mean revertants at the peak of the dose response was equd or greater
than three times the mean vehicle control vaue. For strains TA98 and TA100 results
were consdered pogitive if the increase in mean revertants at the pesk dose was
equal to or grester than two times the mean vehidle contral.

RESULTS

- Genotoxic effects

- With metabalic activaion: negaive

- Without metabolic activation: negetive

CONCLUSIONS
- TMA did not cause a positive response in the SdmondlaMammédian-Microsome
Pate Incorporation Mutagenicity Assay with a Confirmatory Assay.

DATA QUALITY
- Rdliability: Klimisch Code= 1

REFERENCES
- San and Wagner. 1991. SamonelalMamméianMicrosome Plate Incorporation
Mutagenicity Assay (Ames Test) with a Confirmatory Assay. Microbiologicd
Associates, Inc. Laboratory Study Number TA039.501014.

OTHER
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OECD SIDS TRIMELLITIC ANHYDRIDE
REPEATED DOSE TOXICITY

TEST SUBSTANCE
. Trimdlitic Anhydride (TMA)

METHOD

- Method/guiddine followed: 13-week inhdation toxicity study

- Tes type: Subchronic inhdation toxicity test

- GLP(Y/N): Yes

- Y ear (Study performed): 1988

- Species. Rat

- Strain:  Sprague Dawley

- Route of adminigration: inhdation (particulate aerosol)

- Durdtion of test: 13 weeks

- Doses/concentration levels: 0, 0.002, 0.015, or 0.054 mg/nT

- Sex: mde & femde

- Exposure period: 6.5 or 13 weeks

- Frequency of treatment: 5 days/week

- Control group and treatment:

- Post exposure cbservation period: 3 or 38 weeks

- Satistical methods. Bartlett’ stest, ANOVA, Duncan’s multiple range test.

- Remarksfield for Test Conditions.

- Test Subjects

- Agea dudy initigtion: 10 weeks

- No. of animals per sex per dose 10

- Study Design

- Vehide

- Clinica observations performed and frequency: dally

- Organs examined at necropsy: Liver, kidneys, adrend glands, spleen, thymus,
tracheg, lungs, heart, esophagus, someach, duodenum, jgunum, ileum, cecum, colon,
pancress, divary glands, urinary bladder, pituitary gland, thyroid glands,
parathyroid glands, mesenteric lymph nodes, bone marrow, brain, sex organs, and
grosslesons. Serum antibody levels determined

RESULTS

- NOAEL (NOEL): --

- LOAEL (LOEL): 0.002 mg/m3

- Toxic response/effects by dose leve:
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OECD SIDS TRIMELLITIC ANHYDRIDE

6.5 weeks 13 weeks
Concentration | Serum Antibody | Lung foci Serum Lung foci
(mg/m?3) Levels(ngrat (incidence) | Antibody (incidence)
serum albumem Levels(ngrat
bound/mL serum
serum) albumem
M bound/mL M F
M serum)
M F
0.0 505 110 0.7 34 6/10
4/10
0.002 1715 7/10 784 39.8 6/10
2/10
0.015 335.6 910 855 437 910
910
0.054 402.1 1010 1026 558 1010
810

Remarksfield for Results:

CONCLUSIONS

- Three groups of ten mae and ten femae Sprague Dawley rats each were exposed to
TMA viainhdation for 6.5 or 13 weeks. Recovery timesof 0, 3, and 38 weeks were
evaluated. No trestment related desths were observed. The lung appeared to be the
only tissue affected, resulting in trestment-reated effects (increased lung weight and
volume, externd hemorrhagic fod, inflanmetory cdl infiltration, and
bronchoa veolar pneumonia) that were more severe in rats from the 6.5week treated
group than obsarved in smilarly treated mae and female ratsexposed for 13 weeks.
Antibody levels and lung foci were devated in a dose dependent manner, beginning
at the lowest dose tested. Pulmonary physiology parameters were unaffected. The
results at 13 weeks are in contrast to the more severe effects observed following 6.5
weeks of exposure under the same conditions, suggesting some degree of adgptation
(immunologic tolerance). Minimd effects were obsarved in the 3 and 38-week
recovery groups.

DATA QUALITY
- Rdiability: Klimisch Code= 1

REFERENCES

- [ITRI. 1988. Thirteen-week inhdation toxicity study of trimelitic anhydridein rats
Find

- Report. 11T Project No. L8100, Study No. 899, Test Article No. 128.
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OECD SIDS TRIMELLITIC ANHYDRIDE
TOXICITY TO REPRODUCTION

TEST SUBSTANCE
- TMA

METHOD

- Method/guiddine followed: ?

- Test type: Subchronic ord toxicity test

- GLP (Y/N): PreGLP

- Y ear (study performed): 1970

- Species. Rat

- Sran: dbino

- Route of adminigtration: feed

- Durtion of test: 90 days

- Doses/concentration levels: 0, 10,000 pom

- Sex: mde & femde

- Exposure period: 90 days

- Frequency of treatment: daily

- Test Subjects

- Age a sudy initiation: not specified

- No. of animals per sex per dose: 10 mde, 10 femde/ per dose

- Study Design

- Vehicle feed

- Clinicd observations performed and frequency: Dally

- Organs examined a necropsy: Histopathologicd andysisinduded the following
reproductive tissues. ovary, uterus, testes, ssmind vesicle. Other tissues examined
included esophagus, ssomach (cardia, fundus and pylorus) smdl intestine
(duodenum, jgunum and ileum), cecum, colon, liver, kidneys, Soleen, pancress,
urinary bladder, pituitary gland, adrend gland, bone marrow,, thyroid, parathyroid,
sdivary gland, progtate, heart, aorta, lung, lymphnode (cervica and mesenteric),
skeletd muscle, peripherd nerve, bone (femur), spind cord, trachea, eye, optic nerve
and brain (cerebrum, cerebdlum and pons).

RESULTS
- No gatisticaly sgnificant differences between test and control animals were noted
for body weights, food consumption, hematologica parameters, blood chemidry,
urinalys's, gross or micrascopic  histopathology, organ weights, organ to body

weight and organ to brain weight ratios. No untoward behaviora reections or test
aticlerdated mortdity was noted among any of the animasincluded in the study.
10,000 ppm in feed was identified asaNOAEL. Assuming a default feed intake of
0.05 kg feed/kg body weight per day, this feed concentration corresponds to a dose
of gpproximately 500 mg/kg-day.

CONCLUSIONS
- TMA does not produce histopathologica effectsin reproductive tissues following

subchronic ora exposures to high doses. The NOAEL was gregter than 10,000 ppm
or gpproximately 500 mg/kg/day.

DATA QUALITY
- Rdiability: Kimisch Code =1
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REFERENCES
Indudtrid Bio-Test Laboratories. 1970. Report to standard oil company (Indiand): Ninety-day
subacute ord toxicity of LM 3813 in abinoras. IBT B7989.

Hill Top Research. 1969. Thirteen week dietary adminigtration of trimdlitic anhydridetorats. S-
12

Hill Top Research. 1969. Dietary adminigtration of trimellitic anhydride to dogsfor 13 weeks. S-
200,

OTHER
- Although a multigenerationa reproductive toxicity test was not located for TMA, data
available from dher sudies suggest that the potentid for significant toxicity to reproduction
from TMA exposuresis low.

- Subchronic inhdation exposures of mae and femae ratisto TMA concentrations of
0.002, 0.015, or 0.054 mg/n diid not result in any histopathological effectsto
reproductive tissues (11 TRI, 1988).

- Additiondly, reproductive performance was not affected in femae rats and guinea
pigs following exposure to TMA concentrations of 0.5 mg/m3 on days 6 through 15
of gedtation (Ryan, 1988).

- Ord exposuresto TMA in the digt a concentrations of 1,000, 10,000 or 20,000 ppm
for 13 weeks did not produce any histopathologicd effects in the reproductive
tissues (gonads) of mae and femae beagle dogs (4 per dose leve) (Hill Top
Research, 1969). Assuming a default feed intake of 0.025 kg feed/kg bodyweight
per day, the highest concentration corresponds to a dose of gpproximately 500
mo/kg-day.

- Ord exposuresto TMA in the digt a concentrations of 1,000, 5,000 or 10,000 ppm
for 13 weeks did not produce any histopathological effects in the reproductive
tissues (gonad, uterus) of mae and femaerats (20 per dose leve) (Hill Top
Research, 1969). Assuming a default feed intake of 0.05 kg feed/kg bodyweight per
day, the highest concentration corresponds to a dose of approximately 500 mg/kg-

day.
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OECD SIDS TRIMELLITIC ANHYDRIDE
DEVELOPMENTAL TOXICITY/TERATOGENICITY

TEST SUBSTANCE
- Trimdlitic Anhydride (TMA)

METHOD

- Method/guiddine Teratologicd Evaudion - Inhdation

- GLP: No

- Y ear (study performed): 1988

- Species. Rat, Guinea Pig

- Srain: Sprague-Dawley (rat), Hartley (guineapig)

- Route of adminigration: inhaation

- Doses/concentration levels: 0 and 0.50 mg/n®

- Sex: Femde

- Exposure period: Gedtation days 6-15 (rats), 6-26 (guinea pigs)

- Frequency of trestment: Daily

- Control group and trestment: filtered ar

- Duration of test: 6 hours/day

- Satisticd methods: t-test, ANOVA-

- Remarks. Damswere divided into two groups the first group was sacrificed one day prior to
parturition for teratologic evauation and the second group was sacrificed after weening.
Groups of offspring were exposed to a chalenge dose of TMA either as neonates or as
adults to assess the effect of in utero exposure to TMA on immune status.

Number of Dams per Study Group

Teratology Parturition
Species Control TMA Exposed Control TMA Exposed
Rat 2 11 15 16
GuineaFg 8 7 8 7

RESULTS

- Exposure conditions: The time-weighted average exposure concentration was 497.1 ug/nr,
The range of the average particle Sze was 2.73 — 2.85 microns, with 99.99% of the particles
being less than 10 microns

- Maternd toxicity: No sgnificant effects were detected in gravid uterus weights or in body
weights for either species. Lung foci and TMA -specific antibody were observed indl
exposed das.

- Developmentd toxicity: No sgnificant differences in body weights were detected between
the fetuses in the treated and control groups. No significant variations or maformations
were observed in the gross externa appearance, viscera, keletd system, or development of
the brain in ether species.

- TMA specific antibody was aso noted in neonata rats but not neonata guineapigs. TMA
Specific antibodies were not sgnificantly devated in adult offspring. Lung fod were only
observed in the challenged rat offspring of mothers that had not completely recovered from
the origind TMA exposure (Day 15 exposure). Lung foci were not observed in adult
offspring after challenge.

CONCLUSIONS
- No trestment-related effects were observed in maternd, fetd, or offspring body weights, or
litter viability in either species. No teratogenic effects were observed in either species.
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DATA QUALITY
- Rdiability: Klimisch Code= 1

REFERENCES

- Ryan, B.M. 1988. Teraologicd Evauation of Trimelitic Anhydride (TMA) in Ratsand
GuineaPigs. Submitted in partia fulfillment of the requirements for the degree of Magter of
Science in Biology in the School of Advanced Studies of 1llinois Inditute of Technology.
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OECD SIDS TRIMELLITIC ACID

SIDSDOSSIER TRIMELLITICACID (TMLA)
CASNo. 528-44-9

Sponsor Country: U.S.A.

DATE: January, 2002
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OECD SIDS

TRIMELLITIC ACID

1.

1.01

11

—

GENERAL INFORMATION

SUBSTANCE INFORMATION
CAS-Number:: 528-44-9
Name (IUPAC name): Trimdlitic acid
Name (OECD name): Trimdlitic acid
CAS Descriptor

EINECS-Number

Molecular Formula: C9H606
Structural Formula

Substance Group

Substance Remark

Molecular Weight:  210.14
OECD INFORMATION

Sponsor Country: U.SA.

L ead Organisation:

Name of Lead Organisation.  BP-Amoco Chemicds

Contact person: David Dutton
Address:
U.SA.
Td:
Fax:

GENERAL SUBSTANCE INFORMATION

Typeof Substance dement [ ]; inorganic [ ]; natura substance[ ]; organic [ X

organometdlic[ ]; petroleum product [ ]

UNEP PUBLICATIONS



OECD SIDS TRIMELLITIC ACID

B. Physical State (at 20°C and 1.013 hPa)
gaseous| |; liquid[ ]; solid[ X ]
C. Purity (indicate the percentage by weight/weight) >98%
1.2 SYNONYMS 1,2,4-benzenetricarboxylic acid
1.3 IMPURITIES
14 ADDITIVES
15 QUANTITY
Although production estimates are not avalable for TMLA, it is used to
make trimelitic anhydride for which the following production esimates
have been made:
65,000 metric tonnes/year produced in U.S.
30,000 metric tonnes/year outside U.S.
Reference: SRI, 2000; ChemSystems, 2000
50,000 tonnes per annum in 1990
Reference IPCS, 1992
>2.27x106 glyear in the 1970s
Reference: HSDB, 2001
1.6 LABELLING AND CLASSIFICATION
Labdling
Type:
Specific limits:
Symbols.
Note:
R-phrases:
S-phrases.
Text of S-phrases.
Remarks:
Classification
Type:
Category of danger:
100 UNEP PUBLICATIONS



OECD SIDS TRIMELLITIC ACID

R-phrases.
Remarks:
17 USE PATTERN
A. General: 100% used in production of trimdlitic anhydride

B. Usesin Consumer Products: none

18 OCCUPATIONAL EXPOSURE LIMIT VALUE
19 SOURCES OF EXPOSURE

1.10 ADDITIONAL REMARKS

A. Optionsfor disposal

B. Other remarks
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OECD SIDS TRIMELLITIC ACID

2. PHYS CAL-CHEMICAL DATA

21 MELTING POINT

@

Vdue 219°C

Decompostion: Yes[] No[] Ambiguous| ]
Sublimation: Yes[] No[] Ambiguous] ]
Method: Other

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

Reference: SRC, 2001

22 BOILING POINT

@
Vdue

Decomposition

Sublimation

Method

GLP

Remarks: Upon heating, trimdlitic acid is converted to trimelitic
anhydride and water prior to boiling. The boiling point of
trimdlitic anhydrideis
390° C.

2.3 DENSITY

No data available

24 VAPOUR PRESSURE

@

Vaue 3.8x 10° Pa (2.88x 10® mmHg)
Temperature: 25°C

Method: caculated [X]; measured[] Year:
GLP: Yes[] No[] ?[X]

Remarks:

Reference: Nedly and Blaue, 1985

25 PARTITION COEFFICIENT log10Pow
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OECD SIDS TRIMELLITICACID
@
Log Pow: 0.95 —trimdlitic acid (TMLA)
Temperature: 25°C
Method: caculated [ X |; measured [ |
GLP: Yes[] No[] ?[]
Remarks: Caculated usng QSAR software KOWWIN
Test Substance Trimdlitic acid
Reference: KOWIN Version 1.66.2000.
(http:/Aww.epa.gov/oppt/exposure/docs/episuited! .htm)
(b)
Log Pow: 0.57
Temperature: 25°C
Method: caculate [X], measured []
GLP: Yes([], No[X], 7]
Remarks.
Test Substance: Trimdlitic add
Reference: CLOGP Program (http:/Awww.daylight.com)
(©)
Log Pow: 0.81
Temperature: 25°C
Method: caculated [X], measured []
GLP: Yes([], No[X], 7]
Remarks:
Test Substance: Trimdlitic add
Reference: Interactive Andysis Program (http://mwww.logp.com)
(d)
Log Pow 0.78
Temperature: 25°C
Method: caculated [X], measured []
GLP: Yes[], No[X], 7]
Remarks:
Test Substance: Trimdlitic anhydride
Reference: ALOGP Program

(http:/Amwww.ihn.unil.ch/Appl/cchem?2.html)

(e

Log Pow
Temperature:
Method:

GLP:

Remarks:.

Test Substance:

0.87

25°C

caculated [X], measured []
Yes[], No[X], 7]

Trimdlitic anhydride
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Reference: XLOGP Program (ftp2.ipc.pku.edu.cn

2.6 WATER SOLUBILITY

A. Solubility
(@
Vdue 21,000 mg/L
Temperature: 25°C
Description: Miscibld ]; Of very high solubility [ ];
Of high solubility [ ]; Soluble[ ]; Slightly soluble| ]
Of low solubility [X]; Of very low solubility [ ]; Not
soluble[ ]
Method: Other
GLP: Yes[] No[] ?[]
Remarks.
Reference: SRC, 2001

27  FLASH POINT (liquids)

No data available

2.8 AUTO FLAMMABILITY (solid/gases)

No data available

29 FLAMMABILITY

No data available

210 EXPLOSIVE PROPERTIES

No data available

211  OXIDIZING PROPERTIES

No data available

212  ADDITIONAL REMARKS
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No additiona remarks

213  ADDITIONAL DATA

No additiona data
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3. ENVIRONMENTAL FATE AND PATHWAYS

31 STABILITY

311 PHOTODEGRADATION

(@

Type: Air [ X]; Water [ ]; Sail [ ]; Other [ ]

Light source: Sunlight[ ]; Xenon lamp [ ]; Other [ ]

Light spectrum:

Rdative intensty:

Concentration of Substance:

Temperature:

Direct photolyss

Hdf life 6.55 days

Degradation:

Quantum yield:

Method: caculated [X]; measured [ ]
Other

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

Test substance: Trimdlitic aad

Remarks: Reaction rate with photo-chemicdly produced hydroxyl
radical's estimated (1.63x10*? cn/moal-s)

Result:

Reference: AOPWIN (SRC, 2001)

312 STABILITY INWATER

(@)

Type

Hdf-life

Degradation

GLP

Test substance

Remarks Bassd on the chemicd dructure, trimdlitic acid is no
expected to undergo abiotic hydrolysisin the environment.

Reference

3.1.3 STABILITY IN SOIL

No data available

3.2 MONITORING DATA (ENVIRONMENT)
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No data available

33 TRANSPORT AND DISTRIBUTION BETWEEN ENVIRONMENTAL
COMPARTMENTSINCLUDING ESTIMATED ENVIRONMENTAL
CONCENTRATIONSAND DISTRIBUTION PATHWAYS

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

No data available

332 THEORETICAL DISTRIBUTION (FUGACITY CALCULATION)

Media: Air-biota [ ]; Air-biota-sediment-soil-water [ X]; Soil-biota [
I;
Water-air [ ]; Water-biota [ |; Water-soil [ ]; Other [ ]
Method: Fugacity leve | [X]; Fugacity leve 1l [X]; Fugeacity leve 1lI
[X];
Fugacity leve IV [ ]; Other (cdculation) [ ]; Other
(measurement)| |
Reaults
Level | Level Il Level 111
Air 7.68E-7% 7.68E-7% 3.46E-6%
Water 99.2% 99.2% 50.6%
Soil 0.78% 0.7852.1% 49.3%
Sediment 0.02% 0.02% 0.02%
Remarks: Default rd ease estimates assumed
Reference: Trent University, 1999
34 IDENTIFICATION OF MAIN MODE OF DEGRADABILITY IN ACTUAL
USE
Reaults
Remarks.
Reference

3.5

[ 1,

BIODEGRADATION

@
Type:

Inoculum:
Concentration:

aerobic [ X ]; anaerobic[ ]
adapted [ ]; non-adapted [ [; ?[ ]; sewage[ X ]
10.19 mg/l relatedto COD [ ]; DOC[ X ]; Test substance

UNEP PUBLICATIONS
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Medium:

Degradation:
Results

Method:

GLP:

Test substance:
Remarks.

Reference

(b)

Type:
[noculum:
Concentration:
Medium:

Degradation:
Results:

Method:
GLP:

Test substance:
Remarks:

Reference:

water [ ]; water-sediment [ ]; soil [ ]; sewage treatment [
X ]

>60% within 7 days

Reedily biodeg. [ X ]; Inherently biodeg. [ ]; under test
condition no

biodegradation observed [ ], Other [ ]

OECD Guiddine 301 B, Modified Sturm-Test

Yes[ X] No[ ] ?[ ]

Trimelitic anhydride

Sewage microorganisms from a sewage plant working with
predominantly domestic sewage used as the inoculum.

Lebertz, 1991a

aerobic [ X ]; anagrobic[ |

adapted [ ]; nonradapted [ ; ?[ |; sewage [X]

100 ppm related to COD [ ]; DOC| ]; Test substance [X];
water [ ]; water-sediment [ ]; soil [ ]; sewage treatment
[X]

89-101% over 4 weeks

Readily biodeg. [ X ]; Inherently biodeg. [ ]; under test
condition no

biodegradation observed [ ], Other [ ]

Yes[] No[ ] ?[X]

Trimdlitic anhydride

Snce TMA rapidly hydrolyzes, this sSudy assesses
biodegradation of TMLA.

Letzetd., 1987

3.6 BOD5,COD OR RATIO BOD5/COD
No data available
3.7 BIOACCUMULATION
No data available
3.8 ADDITIONAL REMARKS
No additiona remarks
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4. ECOTOXICOLOGICAL DATA
4.1 ACUTE/PROLONGED TOXICITY TO FISH

@

Type of test: satic [x]; ®mi-datic [ ]; flow-through [ ]; other [ ]; open
sysem|[];
closed-sysem| |

Species. Leuciscus idus melanotus (Golden orfe)

Exposure period: 96 hr.

Reaults: LCo (96 hr): > 1000 mg/L
LCso (96 hr): could not be determined.

NOEC (96 hr): = 1000 mg/L based on nomind
concentrations

NOEC (96 hr): >896 mg/L based on the measured average

concentration of the highest concentration leve tested.

Andyticd monitoring: Yes[x] No[ ] ?[ ]

Method: OECD Guiddine for Tesing of Chemicals No. 203 “Fish,
Acute Toxicity Tedt”, adopted April 4, 1984 and the
“German Water Endangerment Classfication Scheme, DIN
38412, Part 15" adopted June 1982.

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

Test substance: It is thought tha TMA was hydrolysed under test
conditions. As a reault, it is beieved that under test
conditions and dfter pH adjusments to the required
physologicd vdue TMLA and trimdlitic sodium <dt,
respectivdy, were the tet maerids invesigated in this
study.

Remarks: The highest concentration causng no mortdity within the
period of the range-finding test was 1000 mg/L. The lowest
concentration causing 100% mortdity within the period of
the range-finding test was >1000 mg/L.

Reference: Knacker et al., 1993.

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES
A. Daphnia

(@

Type of test: datic [x]; semi-gatic [ ]; flow-through [ ]; other [ ]; open
system[ ]; closed-system|[ ]

Species. Daphnia magna (Straus)

Exposure period: 48 hr.

Reaults ECo: >1000 mg/L
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4.3

ECso: could not be determined.

ECo: >792 mg/L (based on the measured average

concentration of the highest concentration level tested).
Andytica monitoring: Yes[] No[ ] ?[ ]

Method: OECD Guideline No. 202, Pat | “Daphnia gp., Acute
Immobilisation Test and Reproduction Test” adopted April
4, 1984.

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

Test substance: It is thought that TMA was hydrolysed under test

conditions. As a reault it is beieved that under test
conditions and after pH adjusments to the required
physologicd vdue TMLA and trimdlitic sodium sdt,
regpectively, were the tet materids invedigated in this
study.

Remarks: Highest concentration causng no immobilization within the
period of the range-finding test: 100 mg/L. The bwest test
concentration causing 100% immohbilization within  the
period of the range-finding test: > 100 mg/L.

Reference: Knacker, et al., 1992.

TOXICITY TO AQUATIC PLANTSeg. Algae

@

Species. Scenedesmus subspi catus (green agae)

End-point: Biomass[ ]; Growth rate[x]; Other [ ]

Exposure period: 96 hr.

Reaults NOEC = 1000 mg/L based on nominal concentrations,

NOEC = 739 mg/L based on the measured average
concentration of the highest concentration leve tested.
Andyticd monitoring: Yes[x] No[ ] ?[ ]

Method: OECD Guideline 201, 1984.
GLP: Yes[x] No[] ?[]
Test substance: It is thought that trimdlitic anhydride was hydrolysed under

test conditions. As a result it is believed that under test
conditions and after pH adjusments to the required
physologicd vdue trimdlitic add and trimdlitic sodium
st, respectively, were the test materids investigated in this
study.

Remarks: The highest concentration tested caused no obvious
inhibition of growth within the period of the range-finding-
test relative to the control. An effect relative to the control
could not be determined in any of the concentraion levels
tested.

Reference: Knacker et a., 1993
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4.4

4.5

4.6

TOXICITY TO BACTERIA

@

Type:

Species.
Exposure Period:
Reaults:

Andyticd monitoring:
Method:

GLP:
Test substance:

Test Condition:

Reference

Aquatic[ |; Field[ [; Sail [ ]; Other [X]
activated dudge
3hr.
The range-finding study tested 1, 10, 100 mg/L and found
no or minima inhibition (6% a 100 mg/L). The definitive
portion of the study tested 500 to 4000 mg/L and found
complete inhibition a dl concentrations tested.  The
following EC vaues were extrgpolated from data derived
from the definitive portion of the study only:
ECs: 0.095 mg/L
EC.s: 11 mg/L
ECso: 5.7 mg/L
EC75: 304 mg/L
ECos: 340mg/L
However, data obtained from the two studies combined
suggest that the actud ECsp fdls in the range between 100
and 500 mg/L.

Yes[ ] No[ | ?[X]
OECD-Test Guiddine 209 “Activated Sudge, Respiration
Inhibition Test”
Yes[X] No[] ?[]
Trimdlitic anhydride. = TMA was likdy hydrolyzed to
TMLA under the conditions of this assay.
Activated dudge was added to the test solution and was
aerated with compressed air for 3 hr. After the contact time,
the solutions were poured into an oxygen-bottle and oxygen
consumption was recorded for 10 minutes to determine
respiration rates.
Lebertz, 1991b

CHRONIC TOXICITY TO AQUATIC ORGANISM S

No data available, methods to extrgpolate acute toxicity data to chronic exposures

arereadily avaladle.

TOXICITY TO TERRESTRIAL ORGANISMS

No data available
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4.7 BIOLOGICAL EFFECTS MONITORING
BIOMAGNIFICATION)

No data available

4.8 BIOTRANSFORMATION AND KINETICS

No data available

4.9 ADDITIONAL REMARKS

No additiona remarks

(INCLUDING
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S. TOXICITY

5.1 ACUTE TOXICITY

511 ACUTEORAL TOXICITY

(@

Type: LDo [ ]; LD1oo [];LD so [ X ]; LDLo [ ]; Other [ ]

Specieddrain: Rat/Sprague-Dawley

Vdue 2,730 mg/kg

Method:

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

Test substance: Trimdlitic anhydride administered 50% (w/v) suspension in
corn oil. Because TMA is repidly converted to TMLA in
tissues, the acute effects of TMLA ae consdered to be
gmilar to TMA.

Remarks: Groups of ten mae and ten femde rats were administered O,
2000, 3500, or 5000 mg/kg TMA via gavage.  Animals
were observed for 14 days following exposure. A 95%
confidence limit of 1,730-4,290 mg/kg was reported for
both sexes combined, with dightly lower values reported for
femdes (2,030 mgkg: CL=700-5890 mgkg) than for
maes (3,340 mg/kg: CL=1,740-6,410 mg/kg). Deaths
genedly occurred within 1-48 hours after exposure.
Stomach lesons  (thinning, ulcerations,  hemorrhage,
necrosis) were noted.

Reference: [ITRI, 1991a

512 ACUTEINHALATION TOXICITY

(@)

Type: LCo[ ];LCaoo [ ]; LCs0 [X]; LCLo [ [; Other[ ]

Speciegdrain: Rat/Sprague-Dawley

Exposure time: 4 hours

Veue > 3,750 mg/n?

Method: Particulate

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

Test substance: Trimdlitic acid, average paticle dze = 7.7 microns
(SD=0.38 microns).

Remarks: Ten ras (five mdes, five femdes) were exposed to TMA

particulate aerosol for four hours. No rats died during the
sudy. Body weights were increased during the study.
Gross necropsy reveded effects on the lung (red fodi,
mottled) and bladder (distended in one rat). Findings were
conddered of aminor nature and within normd limits
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Reference: IITRI, 1988b

513 ACUTE DERMAL TOXICITY

(@

Type: LDo [ X ]; LD1oo []; LD so[ ]; LDLo[ ]; Other [ ]
Specieddrain: Rabbit/New Zedand abino

Vdue 2000 mg/kg

Method: Single dose applied to 240 cn? patch

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

Test substance: Undiluted trimdlitic anhydride. Because TMA is regpidly

converted to TMLA in tissues, the acute effects of TMLA
are consdered to be smilar to TMA.

Remarks: Five mae and five femae rabbits recelved a sngle dermd
dose of 2,000 mg/kg, applied for 24 hours. Animas were
observed for 14 days following exposure. No deaths were
observed. The authors concluded that the acute derma
LDsp vdue for TMA exceeds 2,000 mgkg. Demd
irritation (erythema, edema) was observed in dl animas
immediately following the exposure, however, dl animds
recovered during the observation period. Body weights
were dightly increased in femades but unchanged in maes.
No trestment-related |esions were noted upon necropsy.

Reference: [ITRI, 1991b

(b)

Type: LDo [ ]; LD1oo [];LD so [ X ]; LDLo [ ]; Other [ ]

Specied/dran: Rat

Vdue 5,600 mg/kg

Method:

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

Test substance: TMA. Because TMA is ragpidly converted to TMLA in
tissues, the acute effects of TMLA are consdered to be
dgmilar to TMA.

Remarks: Study demonstrates a dermal LD50 of 5,600 mg/kg

Reference: Rom, 1992.

514 ACUTETOXICITY,OTHER ROUTES OF ADMINISTRATION

No data available

5.2 CORROSIVENESSIRRITATION

521 SKINIRRITATION/CORROSION
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@

Speciegdran: Rabbit/New Zedand White

Reallts Highly corrosve [ ]; Corrosve [ ]; Highly irritating [

I;
Iritating [ ]; Moderate irriteting [ ]; Sightly irritating [
XTI

Not irritating [ ]

Classficaion: Highly corrosive (causes severeburns) [ J;
Corrosve (caused burns) [ ]; Iritating [ X]; Not

irritating [ ]
Method: 4-hours application of 05 g to a 240 cnm? moistened
skin patch

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

Test substance: Undiluted trimellitic acid

Remarks: Three male and three femae rabbits were administered
a single dermad TMLA dose of 05 g to a 240 cn?
patch of premoigened skin for four hours (excess
chemicd removed with light minerd oil). Animds
were monitored for 14 days following exposure. A
primary dermd irritation score of 0.7 (maximum of 8)
was reported for the firs 60 minutes, however, effects
generdly reversed by the end of the observation period
(72 hours). No signs of corrosivity were observed.

Reference: [ITRI, 1988d

522 EYEIRRITATION/CORROSION

@

Specieg/srain: Rabbit

Reallts Highly corrosive[ ]; Corrosive[ ]; Highly irritating [ ];
Irritating [X]; Moderate irritating [ ]; Sightly irritating [ ];
Not irritating [ ]

Classification: Irritating [X]; Not irritating [ ]; Risk of serious damage
toeyes [ ]

Method: Other

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

Test substance: Trimdlitic acd

Remarks: Sgns of ocular irritation reeched a maximum (i.e,
Draize score = 59.7./110.0) at the 24-hour examingtion.
Lackluger pitting and pannus formation were aso
observed.

Reference: Hatoum and Johnson, 1991.
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53 SENSITISATION

@

Type Inhaation Sengtization

Species/gran: Rat/Sprague-Dawley

Reaults: Senstizing [ ]; Not senstizing [ X ]; ambiguous| ]

Classification: Sengtizing [ ]; Not sengtizing [ X ]

Method: other

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

Test substance: Trimelitic Acid (TMLA)

Remarks: The study condsed of two pats. The firsd part
included three groups of ten mae and ten femae rats
each, one group was exposed to TMLA (paticulate
aerosol) a 50 ug/nt, six hr/day for five days The
remaining two groups were exposed only to fltered air.
Following a three-week rest period, the TMLA-exposed
group and one of the filtered air groups were chalenged
with 50 ug/m® TMLA for six hours. In the second part
of the study, two groups of 12 made rats each were
exposed to 50 ug/m® TMLA for six hr/day for five days.
Following a three week rest period, one of the groups
was chdlenged with a Sngle inhdation exposure of 50
ug/n® TMA. None of the rats died and no significant
clinica sgns were noted during either part of the study.
There were no datidicdly ggnificat  effects  of
trestment on body weight, lung weight and volume, foci
or serum 1gG antibody in ether pat of the Sudy.
Therefore, the authors concluded that TMLA did not
induce respiratory sendtization in the rat nor did it have
a cross-sengtization reaction with TMA.

Reference: I[ITRI, 198%

54 REPEATED DOSE TOXICITY

@

Species/dtrain: Rat/Sprague-Dawley

Sex: Femde[ ]; Mde[ ]; MaeFemae[ X ]; Nodata[ ]

Route of Adminidration:  Inhaation

Exposure period: 6 hrg/day

Frequency of treetment: 5 days'wk; 13 wks

Post exposure observation period: 18 hr to 4 weeks

Dose 0, 50, 100, 300 ug/nm

Control group: Yes[ X]; No[ ]; Nodata[ J;

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

NOEL: 300 ug/n®
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LOEL: --

Method:

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

Test substance: TMLA

Remark: Four groups of rats were exposed to 0, 50, 100, and 300
ug/n® TMLA for six hrs/day, five daysiwk for 13 wks.
Ten ratgsex/group were retained for four weeks
folowing the exposure to evduae long-term effects
None of the rats died during the study. The exposed
rats were comparable to the control rats in appearance
and behaviour other than some sdivation and redness
around the eyes. There were no datisticaly significant
effects of treetment on any body weight or organ weight
parameter in any of the groups. TMLA and TMA-
specific serum 1gG antibody levels did not incresse
gppreciably above the background levels established
prior to exposure in the 300 ug/nT exposed group, o No
immunotoxicol ogic response was apparent.

Reference: [ITRI, 1989

(b)

Species/strain: Rat/CD(SD)BR

Sex: Femde[ ]; Mde[ |; MaeFemae[ X]; Nodata[ ]

Route of Adminidration:  Oral

Exposure period:

Frequency of trestment: 5 d/wk; 4 wks

Post exposure observation period:

Dose: 0, 100, 300, 1000 mg/kg

Control group: Yes[ X];No[ ]; Nodaa] |;

Concurrent no treatment [ ]; Concurrent vehicle[ X |; Higtoricd | ]

NOEL.: 300 mg/kg/day

LOEL: --

Method: OECD #TG-407, Repeated Dose Ora Toxicity —
Rodent: 28-day or 14-day study, and Annex V B.7.

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

Test substance: Trimdlitic acid (TMLA)

Remark: Groups of five mde and five femde ras received 0,

100, 300, or 1000 mg/kg/day of TMLA by ora gavage
five days a week for gpproximately four weeks. No
mortaity or treatment-related changes in body weight,
feed consumption, hematology, dlinicd chemigry
parameters, organ weights, or histopathology were
noted. Abnorma signs were redtricted to diarrhea in the
1000 mg/kg mae rats. At necropsy, al of the 1000
mg/kg/day animas had watery cecal contents and the
cecum was digtorted in amgjority of the animals.
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Reference: Hankinson and Sakal, 1991
55 GENETIC TOXICITY INVITRO

BACTERIAL INVITRO TEST

@
Type:
System of testing:
Concentration:
Metabolic activation:
Reallts:

Cytotoxicity conc:

Precipitation conc:

Genotoxic effects,

Method:
GLP:
Test substance:

Remarks:

Reference:

(b)
Type:
System of testing:
Concentration:
Metabalic activation:
Reaults,

Cytotoxicity conc:

Precipitation conc:

Genotoxic effects.

Method:
GLP:
Test substance:

Mutagenicity

Salmonella TA98, TA100, TA1535, TA1537

33, 100, 333, 1000, 3333, 10000 ug/plate

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

1000
- .
With metabolic activation: (111X
Without metebolic activation: [ 1 [ ] [X]
OECD 471

Yes[x] No[] ?[]

TMA. Because TMA s rapidly converted to TMLA in agueous
solution, the results of this sudy reflect the genotoxicity of
TMLA.

In the dose range-finding dudy, toxicity, but no
precipitation, was reported at concentrations of 1,000
ug/plate or more. TMA did not produce a postive
mutagenic response under the conditions of this assay.

San and Wagner, 1991

Mutagenicity

Salmonella TA97, TA98, TA100, TA1535, TA1537
100; 333; 1,000; 3,333; 10,000 ug/plate

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

10,000 ug/plate

+ 0?7 -
With metabolic activetion: [ 111 [X]
Without metabolic activation: [ T[] [X]

Ames assay

Yes[] No[] ?[ X]

TMA. Because TMA is rapidly converted to TMLA in
aqueous solution, the results of this study reflect the

genotoxicity of TMLA.
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Remarks: TMA was not mutagenic under the conditions of this
assay
Reference: Mortelmanset al., 1986
B. NON-BACTERIAL INVITRO TEST
@
Type: HGPRT  mutations
System of testing: Chinese hamgter ovary cdls
Concentration: 500; 750; 1,000; 1,500; 2,000 ug/mL
Metabolic activation: With [ ]; Without [ ]; With and Without [ X]; No data[ ]
Reaults:
Cytotoxicity conc: --
Precipitation conc: --
Genotoxic effects + ? -
Without metabolic activation: [ 111 [X]
Method: OECD 476
GLP: Yes[X] No[] ?[]
Test substance: TMA dissolved in dimethylsulfoxide. Because TMA is

rgpidly converted to TMLA in agueous solution, the
results of this study reflect the genotoxicity of TMLA.
Remarks: The mutagenicity of TMA was evduaed usng the
CHO/MHGPRT assay with and without liver S-9 from
Aroclor induced rats. Results were negative under the

conditions of this assay.
Reference: Bigger and Sigler, 1991
(b)
Type: Chromosomal aberrations
Syslem of tedting: Chinese hamgter ovary cdls
Concentration: 260, 520, 1040, 2080 ug/mL
Metabolic activation: With [ ]; Without [ ]; With and Without [ X]; No data[ ]
Results
Cytotoxicity conc: Mitotic inhibition (41%) at highest concentration w/o activation
Precipitation conc: --
Genotoxic effects: + ? -
Without metabolic activetion: [ 111 [X]
Method: OECD 473
GLP: Yes[X] No[] ?[]
Test substance: TMA dissolved in dimethylsulfoxide. Because TMA is

rapidly converted to TMLA in agueous solution, the
results of this study reflect the genotoxicity of TMLA.
Remarks: The cytogenicity d TMA was evauated usng the CHO
cdls with and without liver S-9 from Aroclor induced
ras.  Toxicity, as indicated by mitotic inhibition, was
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noted a the highest concentration without activation.
Results for chromosoma &berrations were negative

under the conditions of this assay.

Reference: Putman and Morris, 1991

5.6 GENETIC TOXICITY IN VIVO
Although no in vivo genotoxicity studies were located for TMA or TMLA, the
condgent negetive results observed for these chemicas from in vitro gudies
suggests that the potentid for Sgnificant genotoxicity islow.

5.7 CARCINOGENICITY

No data available

5.8 TOXICITY TO REPRODUCTION
Although a multigenerationd reproductive toxicity test was not located for TMA
or TMLA, data avalable from other dudies suggest tha the potentid for
sgnificant toxicity to reproduction from exposures to these chemicds is low. For
example, subchronic inhdation exposures of made and femde rats to TMA
concentrations up to 0.054 mg/n®, or to TMLA concentrations up to 0.30 mg/nT
did not result in any histopathologica effects to reproductive tissues (1ITRI, 1988,
1989). Smilaly, no histopathologica effects of reproductive tissues were
observed in rats exposed to concentrations as high as 10,000 ppm TMA in feed
(approximately 500 mg/kg-day) for 90 days (IBT, 1970; Hill Top, 1969), or in
dogs exposed to concentrations as high as 20,000 ppm TMA in feed
(approximatdy 500 mg/kg-day) for 13 weeks (Hill Top, 1969). Additiondly,
reproductive performance was not affected in femde rats and guinea pigs
following exposure to TMA concentrations of 0.5 mg/nT on days 6 through 15 of
gedation (Ryan, 1988). Because TMA is likdy hydrolyzed to form TMLA in
tissues, these sudies also provide information about TMLA

5.9 DEVELOPMENTAL TOXICITY/TERATOGENICITY
@
Specieg/dran: Rat/Sprague-Dawley
Sex: Femade[ X ]; Mde[ ]; MaelFemde[ ]; Nodata|[ ]
Route of Adminidration:  Inhaation
Duration of the test: 6 hrg/day
Exposure period: gestation day 6-15
Frequency of trestment:  Dally
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Doses: 0, 500 ug/n?
Control group: Yes[ X];No[ ]; Nodaa] |;
Concurrent no treatment [ X]; Concurrent vehicle[ ]; Higtorica [ ]
NOEL Maternd Toxicity: --
NOEL Fetotoxicity:

NOEL Teratogenicity 500 ug/n?

Reaults: Lung foc and TMA-specific antibody were observed in
exposed dams. TMA-specific antibody was aso noted
in neonatd rais. Lung foci were only observed in the
chdlenged offspring whose mothers had not completely
recovered from the origind TMA exposure. Lung foci
were not observed in adult rat offspring.

Method:

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

Test substance: TMA. Because TMA is rapidly converted to TMLA
in tissues, the results of this sudy reflect the
developmentd toxicity of TMLA.

Remarks: No teratogenic effects or fetal deaths were observed.

Reference: Ryan, 1988

(b)

Species/strain: Guinea Pig/Hartley

Sex: Femde[X]; Mde[ ]; MaeFemae[ ]; Nodata[ ]

Route of Adminigtration: Inhaation

Duration of the test: 6 hrg/day

Exposure period: gd 6-15

Frequency of trestment: Daly

Doses: 0, 500 ug/n?

Control group: Yes[ X ]; No[ ]; Nodata] |;

Concurrent no treatment [ X]; Concurrent vehicle [

]; Historica [ ]
NOEL Maernd Toxicity: --
NOEL Fetotoxicity: 500 ug/nT
NOEL Teratogenicity 500 ug/nT
Results Lung fod and TMA-specific antibody were observed in

exposed dams. TMA-gpecific antibody was dso noted in
serum of guinea pig fetuses, but not in neonatd guinea pigs.
Unlike rats (see separate summary above), lung foci were
not observed in neonatal or adult guinea pigs.

Method:

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

Test substance: TMA. Because TMA is rapidly converted to TMLA in
tissues, the results of this study reflect the developmentd
toxicity of TMLA.

Remarks: No teratogenic effects or feta desths were observed.

Reference: Ryan, 1988
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510 OTHER RELEVANT INFORMATION
A. Specific toxicities
No data available
B. Toxicodynamics, toxicokinetics
(@
Type Digtribution and Kinetic Study
Species/Strain Rat/Sprague-Dawley
Reaults Tmax = <3 hours
Elimination rate congtants ranged from 0.015—0.214
Biologicd hdf-lives ranged from 3-46 days
Remarks. Fourteen mde and 14 femae Sprague-Dawley rats were
exposed to 950 ug/nt® *C-radiolabded TMA via inhdation
for 45 minutes. Animals were sacrificed 3 hrs, 1, 2, 4, 8, 16,
and 32 days post-exposure for tissue andyss. The highest
concentrations were generdly observed at the firgt time
point (Tmax<3 hours). A second Tmax Of @ght-days was
reported for lung lymph nodes in mde ras suggesing a
potentia role in gender lung toxicity in mde rats as reported
in a previous study. Sex differences in hdf-lives were
reported for poplitea and lung lymph nodes, bone marrow,
and heart. Because TMA is rapidly converted to TMLA in
tissues, these datareflect TMLA kinetics as well.
References. [ITRI, 1988a
511 EXPERIENCE WITH HUMAN EXPOSURE
No data available.
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Robust Study Summaries for
Trimellitic Acid
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PHYSICAL/CHEMICAL ELEMENTS
MELTING POINT

TEST SUBSTANCE
- Trimélitic Acid (TMLA)

METHOD

- Method/guiddine:

- GLP: ?

- Y ear (sudy performed):

- Remarks:

RESULTS

- Mdting point: 219°C
- Decomposgtion:

- Sublimation:

- Remarks:

CONCLUSIONS
- The mdting point for TMLA is 219°C

DATA QUALITY

REFERENCES

- SCR PhysProp Database. 2001. http://esc.syrres.com/interkow/webprop.exe?

CAS=528-44-9

OTHER

- Mdting paint — 231°C. Chemfinder. 2001. http://chemfinder.camsoft.com
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BOILING POINT

TEST SUBSTANCE

- Trimdlitic Anhydride (TMA), agtructurdly smilar chemicd that rgpidly
hydrolyzesto
TMLA in aqueous solution.

METHOD

- Method:

- GLP:

- Y ear (sudy performed):

- Remarks:

RESULTS

- Bailing point: 390°C (730°F)

- Pressure:

- Pressure unit:

- Decomposition (yes/no/ambiguous)-
Remarks  Upon heating, trimdllitic acid is converted to trimdlitic anhydride prior
to reaching the bailing point.

CONCLUSIONS
- The bailing paint for TMA is 390 °C

DATA QUALITY
REFERENCES

- Amoco Corpordtion. 1997. Material Safety Data Sheet
(www.vetmed.ucdavis.edu/msds/mf/Amoco/files/01260000.htmil)

OTHER
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VAPOR PRESSURE

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)
. Remarks;

METHOD

- Method: edtimated

- GLP: ?

- Y ear (Sudy performed): 1985

- Remarks:

RESULTS

- Vapor Pressure. 3.8x10° Pa (2.88x10°® mm Hg)
- Temperaiure; 25°C

- Decomposgtion:

- Remarks.

CONCLUSIONS
- The vapor pressurefor TMLA is 3.8x10° Pa

DATA QUALITY

REFERENCES

- Nedy, W.B. and Blaue, G.E. 1985. Ascited in SRC PhysProp Database. 2001.
http://esc.syrres.comvinterkow/webprop.exe?CA S=528-44-9.

OTHER
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PARTITION COEFFICIENT

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)

METHOD

- Method: caculated

- GLP: No

- Y ear (Study performed): 2002

- Remarks: Used SMILES notation of O=C(O)c(ccc(c1C(=0)0)C(=0)O)cl

RESULTS

- Log Pow: 0.95

- Temperature: 25°C

- Remarks. Caculated using QSAR software KOWWIN
CONCLUSIONS

- The Log Pow valuefor TMLA is0.95

DATA QUALITY
- Klimisch Code = 2 Rdigble with redtrictions. Vaue is an estimate by an accepted
method.

REFERENCES

- KOWWIN Version 1.66.
2000. (http:/Aww.epa.gov/oppt/exposure/docs/episuitedl.htm).

OTHER

- Estimated Log Paw: 0.57. CLOGP Program (http://www.daylight.com)

- Estimated Log Pow: 0.81 Interactive Anaysis Program (http:/Avwww.logp.com

- Estimated Log Pow: 0.78 ALOGP Program
(http:/Amnww.Ihn.unil.chVAppl/cchem?2.html)

- Estimated Log Pow: 0.87 XLOGP Program (ftp2.ipc.pku.edu.cn)
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WATER SOLUBILITY

TEST SUBSTANCE
- Identity: Trimdlitic Acid (TMLA)
- Remarks;

METHOD

- Method:

- GLP. ?

- Y ear (study performed):

- Remarks:

RESULTS

- Vdue 21,000 mg/L

- Detription of solubility:

- pH vaue and concentration at temperature °C:
- pKavaduea 25 °C:

- Remarks Moderate solubility.

CONCLUSIONS
- TMLA has moderate solubility in water.

DATA QUALITY

REFERENCES

- Experimental water solubility — 2.1x10° mg/l & 25°C. Bemis, A.G. et d. 1982,
Ascited in SRC PhysProp Database. 2001.
http://esc.syrres.com/interkow/webprop.exe?CAS=528-44-9.  Amoco
Corporation. 1997. Materid Safety Data Sheet
(Wwww.vetmed.ucdavis.edu/msds/mf/Amoco/files/01260000.html)

- Trimdlitic anhydride fact shedt,
http://ull.chemisiry.uadron.edu/erd/chemical §/2501- 3000/2996.html

OTHER
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ENVIRONMENTAL FATE ELEMENTSAND PATHWAYS
PHOTODEGRADATION

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)

METHOD

- Method/guiddine: Estimated - AOPWIN

- Type (test type): Estimated

- GLP:

- Y ear (Study performed): 2001

- The amospheric hydroxyl radica concentration of 1.5 x 10° moleculelem® was
used as agandard default in the program.

RESULTS

- Direct photolyss

- Halfifet%: 655days

- Remarks. Overdl OH Rate Congtant: 1.6E-12 cm’/molecule-sec

CONCLUSIONS

DATA QUALITY

- Rdiability: Klimisch Code= 2 Rdidble with redrictions The value derived isan
edimate using accepted methods.

REFERENCES

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

OTHER
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STABILITY INWATER

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)

METHOD

- Method/guiddine:

- Type (test type):

- GLP:

- Y ear (study performed):

- Remarks Based on the chemicd structure, trimellitic acid is not expected to
undergo abiatic hydrolyssin the environmen.

- Duration:

- Pogtive Controls

- Negetive Controls

- Andytica procedures.

RESULTS

- Measured vaue:

- Degradation:  Breskdown products. .
- Remarks:

CONCLUSIONS

- Based on the chemicd structure, trimdlitic acid is not expected to undergo abiotic
hydrolyssin the environment

DATA QUALITY

REFERENCES

OTHER
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TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS
(FUGACITY)

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)
- Remarks.

METHOD

- Test (test type): Caculated

- Method: Levelsl, II, and Il

- Y ear (study performed): 2002

- Remarks:

- Chemicd Assumptions: Molecular weight — 210, water solubility — 21,000 g/ms;
vapor pressure— 3.84 x 10° Py, Log Pav — 0.95; mditing point — 219 °C; hdlf-life
inar— 157.2 hours hdf-life in water — 360 hours, hdf-lifein soil — 360 hours;
hdf-lifein sediment — 1440 hours, al other parameters were default values. Leve
[11 model assumed continuous 1000 kg/hr releases to each compartment (air,
water, soil).

RESULTS

- Media: At equilibrium, most TMLA is expected to bein water. Lesser
concentrations might occur in soil and sediment. Virtualy npo TMLA will
partition to ar. Air, soil, water, and sediment concentrations were estimated.

- Egtimated Digtribution and Media Concentration:

Level | Level |1 Level |11
Air 7.68E-7%%0 7.68E-7% 346E-6%
Water 99.2% 99.2% 50.6%
Sail 0.78% 0.78% 49.3%
Sediment 0.02% 0.02% 0.02%

- Remarks. Since default assumptions for release estimates were used, resulting
environmental concentrations are not provided.

CONCLUSIONS

- TMLA will partition to water. Virtudly no TMLA will partition to air. Soil and
sediment concentrations will be minima a equilibrium. The Levd 111 modd
suggests soil may contain s significant percentage of TMLA, reflecting the
assumed pattern of chemica release (equd loading of water, soil and air).

DATA QUALITY

- Rdiahility: Klimisch Code= 2 Rdiable with restrictions. The vaue derived isan

estimate using accepted methods.
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REFERENCES

- Trent University. 1991. Fugacity-based Environmental Equilibrium Partitioning
Modd. Verson 2.17. Environmental Modeling Centre, Trent University,
Peterborough, Ontario. (avalladle at http://Amww.trentu.calenvmode)

OTHER
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BIODEGRADATION

TEST SUBSTANCE
- Trimelitic Anhydride (TMA)
- Purity 98% with the mgority of the remaining materid being trimdlitic acid.

METHOD

- Method/guiddines OECD 301B

- Test Type: Modified Sturm-Test

- GLP: Yes

- Y ear (study performed): 1991

- Contact time (units): 30 days

- Innoculum:  sewage microorganisms

- Remarksfidd for Test Conditions. Two concentrations were tested: 10.19 and
20.29 mg/L TMA.

RESULTS

- Degradation % after time: For 10 mg/L TMA system, 975 of the theoretical CO:
(ThCO2) was generated within 28 days. For the 20 mg/L TMA system, 77% of the
ThCO2 was generated within 28 days.

- For each time period %: For the 10 mg/L TMA system: Day 5 — 65% ThCOz,
Day 12 — 89% ThCOz2, Day 20 — 96% ThCO; and Day 30 — 99% ThCO. For the
20 mg/L TMA system: Day 5 — 57% ThCO, Day 12 — 72% ThCOg, and Day 20 —
76% ThCOg, and Day 30 — 77% ThCO..

- Breakdown products: Carbon dioxide was measured.

- Remarksfidd for Results. TMA was degraded upon action of microorganisms
under aerobic conditions. The biodegradation rates in the different concentrations
were not the same. However, the criteriafor “readily biodegradable” were
achieved in both concentretions. Given the rapid hydrolysis of TMA to TMLA,
results most likely reflect biodegradation of TMLA.

CONCLUSIONS
- TMLA isreadily biodegradable.

DATA QUALITY

- Reliability: Klimisch Code= 1

REFERENCES

- Batelle Europe. 1991. Study on the Ready Biodegradability (modified Sturm
Test) of Trimdlitic Anhydride. Study-No: BE-EA-128-91-01-STT-0L

OTHER
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ECOTOXICITY ELEMENTS
ACUTE TOXICITY TO FISH

TEST SUBSTANCE
- Trimellitic Acid (TMLA)
- Remarks. 98% pure TMA

METHOD

- Method/guiddines OECD 203 and according to “ German Water Endangerment
Classfication Scheme, DIN 38 412, Part 15°.

- Type (test type): Acute toxicity to fish

- GLP: Yes

- Y ear (Sudy performed): 1991

- Species/Strain/Supplier: Leuciscus idus melanotus (Golden orfe)

- Andyticd monitoring: High performance thin-layer chromatography (HPTLC)

- Exposure period (unit): 96 hours

- Satigicd methods Probit Andlyss

- Detalls of test: flow-through test system and Static

- Remarks. It isthought that TMA was hydrolyzed under test conditions. Asa
result, it is believed that under test conditions and after pH adjustment to the
required physiologicd vaue, TMLA and Trimdlitic Sodium Sat (TSS),
respectively, were the test materias investigated in this studly.

RESULTS

- Nomind concentrations: 130, 220, 350, 600, and 1,000 mg/L

- Measured concentrations. 70-129% (average of 95.8%)

- Element vdue: Based on nomina concentrations. LCo=>1,000 mg/L;
L Cso=could not be determined; NOEC=> = 1,000 mg/L. Based on measured
average concentrations. LCo=896 mg/L.

- Satigtica results descriptive

- Remarks:

CONCLUSIONS
- TMLA haslow toxicity to Leuciscus idus melanotus

DATA QUALITY

- Rdiability: Klimisch Code= 1

REFERENCES

- Battelle Europe. 1993. A Study of the Acute Toxicity to Fish (Leuciscus idus
mel anotus) of Trimdlitic Anhydride. Study Number: BE-EA-128-91-01-F3A-1.

OTHER
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TOXICITY TO AQUATIC PLANTS (e.g.., ALGAE)

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)
- Remarks: 98% pure TMA

METHOD

- Method/guideine OECD 201

- Test type (Setic/other): datic

- GLP: Yes

- Y ear (study performed): 1992

- Speciesd/'strain # and source:. Scenedesmus subspi catus (Chodat, SAG 86.81);
green dgee.

- Element bass THOMA Counting Chamber with Microscop Metaux I1.

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

- Andytica monitoring: High performance thin-layer chromatography apparatus

(HPTLC)

- Statisticd methods: One-way Andysis of Variance (ANOVA) with Bonferroni
multiple range test

- Remarks. Averageinitid cdl dendty was 10* cell/mL; Temperature = 23 C; pH
=8.3. Itisthought that TMA was hydrolysed under test conditions. Asaresult it
is believed that under test conditions and after pH adjustment to the required
physologicd vadue TMLA and Trimdlitic Sodium Sdlt (TSS), respectively, were
the test materids investigated in this study.

RESULTS

- Nomina concentrations. 62.5, 125, 250, 500, and 1,000 mg/L.

- Measured concentrations: 73-110% (average of 86.8%)

- Unit:

- Element value: After a 96 hour exposure, analyzed concentrations of the test
materid were relatively unchanged from measurements at O hours.

- NOEC, LOEC, or NOEL, LOEL: Based on nomina concentrations:
NOEC>=1,000 mg/L; Based on measured average concentrations: NOEC >= 739
mg/L.

Was control response satisfactory: Yes

- Satidicd results. descriptive.

- Remarks.

CONCLUSIONS
- TMLA haslow toxicity to Scenedesmus subspicatus.

DATA QUALITY
- Rdiability: Klimisch Code = 1.

REFERENCES
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- Knacker et d., 1993. A Study of the Toxcity to Algae (Scenedesmus subspicatus)
of Trimdlitic Anhydride. Study Number: BE-EA-128-91-02-ALG-1.

OTHER
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ACUTE TOXICITY TO AQUATIC INVERTEBRATES (e.g., DAPHNIA)

TEST SUBSTANCE
- Trimdlitic Acid (TMLA)
- Remarks: 98% pure TMA

METHOD

- Method/guiddine OECD 202, Part |

- Test type: Acute toxicity test

- GLP: Yes

- Y ear (study performed): 1991

- Species/Strain: Daphnia magna (Straus), water-flea

- Ted details ddtic

- Statigticd methods Probit analyss. When less than three test substance
concentrations caused immohbilization between 0% and 100% the geometrica
mean was used to determine the ECso.

- Exposure period: 48 hours:

- Remarks: It isthought that TMA was hydrolyzed under test conditions. Asa
result it is believed that under test conditions and after pH adjustment to the
required physiologicd vaue, TMLA and Trimelitic Sodium Sdit, respectively,
were the test materids investigated in this studly.

RESULTS

- Nomind concentrations. 130, 220, 350, 600, and 1,000 mg/L

- Measured concentrations. 21-82% (average of 52.5%)

- Unit:

- EC50, EL50, LCO, LLO, at 48 hours. Based on nomina concentrations.
EC0=1,000 mg/L, ECso=could not be determined, NOEC=> = 1,000 mg/L. Basad
on measured average concentration: ECo=>792 mg/L

- Satidtical results: descriptive

- Remarks:

CONCLUSIONS
- TMLA haslow toxicity to Daphnia magna.

DATA QUALITY
- Rdliability: Klimisch Code=1

REFERENCES
- Knacker et al., 1992. A Study of the Acute Immobilisation to Daphnia of
Trimdlitic Anhydride. Study Number: BE-EA-128-91-02-DAK-1

OTHER

140 UNEP PUBLICATIONS



OECD SIDS TRIMELLITIC ACID

HEALTH ELEMENTS
ACUTE TOXICITY

TEST SUBSTANCE
- Trimélitic Acid (TMLA)

METHOD

- Method/guiddine: Acute inhdation toxicity

- Type (test type): lethdity sudy

- GLP: Yes

- Year (study performed): 1983

- Species/Strain: Sprague-Dawley Rats

- Sex: maefemde

- No. of animals per s=x per dose: five mae and five femaes a each dose.

- Vehide

- Route of adminigration: inhaaion

- Remarks: The rats were exposed to an uncorrected particulate aerosol
concentration of 6,010 mg/m3. The average particle size of the chamber
atmosphere was 7.70 microns with 37.5% of the particles measuring over 10
microgls Therefore, the rats were exposed to a respirable concentration of 3,750
mg/m”.

RESULTS

- LCs Vdue >3,750 mg/ms.

- Number of deaths & each doselevd: Oat dl leves

- Remarks Clinicd signs observed immediately following the exposure were
minima and mogtly due to confinement in the nose-only exposure tubes. The rats
gppeared normd within two days following the exposure and for the duration of
the sudy. All rats gained weight during the study. Grass pathology reveled five
rats with no gross lesons, three with lung fodi, two withred area on the lungs and
one with adistended bladder. These findings were congdered of aminor nature
and within norma limits,

CONCLUSIONS
- The acute inhdation LCso of TMLA is>3,750 mg/ms.

DATA QUALITY

- Rdiability: Klimisch Code=1

REFERENCES

- [ITRI. 1988. AcuteInhdation Toxicity Study of Trimelitic Acid in Rats. [ITRI
Project No. L08100, Study No. 1423.

OTHER
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HEALTH ELEMENTS
ACUTE TOXICITY

TEST SUBSTANCE
- Trimeliticacid (TMLA)
- Remarks: 98.0 % pure

METHOD

- Method/guiddiine: Abbreviated Primary Eye Irritation

- Type (test type): Eyeirritation

- GLP: No

- Y ear (Study performed): 1988

- Species/Strain: New Zedand Albino rabbit

- Sex: no specified

- No. of animals per sex per dose: Not specified

- Vehide none

- Concentrations. 0.1 grams of undiluted TMLA

- Remarks: TMLA was administered undiluted a a dose of 0.1 gramsinto one eye
of each of three rabbits with the other eye serving as the untreated control. The
treated eye was scored for irritation a 1, 24, 48 and 72 hoursand & 7, 14 and 21
days following test article administration. Irritation was scored using the Draize
method. A reaction was considered positive if at any observetion period, the test
article produced ulceration or opacity of the cornea (cornea score > than 0),
inflammation or dight circumcarned injection of blood vessds of theiris (iris
score > 0), any obvious conjunctiva sweling with partid everson of thelids
(chemosis score 2 or greater), or conjunctiva erythema of diffuse crimson red
(erythema score 2 or gregter) with individuad vessels not eesily discernable

RESULTS

- The maximum eye irritation score of 59.7/110 was obtained 24 hours after
adminigration of the test article. Lackluster pitting and pannus formation were
aso observed during the sudy

CONCLUSIONS
- TMLA is severdy irritating to eyes.

DATA QUALITY Rdiaility:
Klimisch Code= 2 (individud animd datawere not avallable)

REMARK

REFERENCES

- [IT Research Indtitute. 1991. Primary Eye Irritation Study of TMA in Rabbits.
Study No. 1693

OTHER
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HEALTH ELEMENTS
ACUTE TOXICITY

TEST SUBSTANCE
- Trimeliticacid (TMLA)
- Remarks: 98.0 % pure

METHOD

- Method/guiddine: Abbreviated Acute Dermd Irritancy/Corrosivity Study

- Type (test type): kinirritation

- GLP: No

- Y ear (Study performed): 1988

- Species/Strain: New Zedand White rabbit

- Sex: not specified

- No. of animals per sex per dose: Not specified

- Vehide none

- Concentrations. 0.5 grams of undiluted TMA

- Remarks: TMLA was administered undiluted at a dose of 0.5 gramsto the shaved
backs of three rabbits. The application site was covered with an adhesive dressing.
After 4 hours the dressings were removed and resdud test article was rinsed from
the gpplication. The skin of the anima was scored for irritation a 30-60 minutes,
24, 48, ad 72 hours and 7 and 14 days following removd of the wrgppings. Skin
reactions were graded according to the Draize method.

RESULTS

- The dermd irritation score ranged from 0.7 a 30-60 minutes following
unwrapping to 0.0/8.0 a 48 and 72 hours. The primary dermd irritation score
(PDIS) for trimdlitic anhydride was 0.2 (erythemaleschar formation + edema at
24 hours)+ (erythemaleschar formation + edemaat 72 hours)/ 2 = PDIS

CONCLUSIONS
- TMLA isamild skin irritant.

DATA QUALITY Rdiaility:
Klimisch Code= 2 (individua anima scores were not included)

REMARK.

REFERENCES

- [T Research Indtitute. 1991. Acute Dermd Irritancy/Corrosivity Study of
Trimdlitic Anhydride in Rabbits. Study No. 16%4

OTHER
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GENETIC TOXICITY ELEMENTS
GENETIC TOXICITY INVITRO (CHROMOSOMAL ABERRATIONS)

TEST SUBSTANCE

- Trimellitic Acid (TMLA)

- Remarks - It isthought that TMA was hydrolyzed under test conditions. Asa
result it is believed that under test conditions and after pH adjustment to the
required physological vaue, TMLA and Trimdlitic Sodium Salt were the test
materids investigated in this sudy.

METHOD

- Method/guiddine: Chromosomd Aberrations in Chinese Hamger Ovary Cedls
(CHO) with Confirmation (Evans, 1976; Preston et al., 1981) (OECD 473)

- Type (test type): mammdian cell aberration assay

- GLP: Yes

- Y ear (Sudy performed): 1991

- Célls. Chinese Hamgter Ovary

- Concentration leves. 260, 520, 1,040, and 2,080 mg/L

- Exposure period: 14 hours (non activated study), 12 hours (S-9 activation sudy)

- Satigical methods: Fisher’s exact test

- Remarks Dose sdection was limited by the insolubility of TMA in solvent at
concentrations exceeding 2,080 mg/L.

- Control groups. triethylenemlamine (TEM), cyclophosphamide (CP),
dimethylsulfoxide (DM SO)

- Criteriafor evauating results: Toxicity measured by mitotic inhibition.

RESULTS

- Chromosoma Aberrations

- With metabalic activation: negeative

- Without metabolic activation: negetive

CONCLUSIONS
- TMA was concluded to be negative in the CHO cytogenics assay

DATA QUALITY
- Rdliability: Klimisch Code=1

REFERENCES

- Putnam and Morris. 1991. Chromosome Aberrations in Chinese Hamster Ovary
(CHO) Cdls. Microbiologicd Associates, Inc. Laboratory Study Number:
TA039.337100

OTHER
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GENETIC TOXICITY IN VITRO (HGPRT Mutation Assays)

TEST SUBSTANCE

- Trimdlitic Acid (TMLA)

- Remarks: It isbdieved that TMA israpidly hydrolyzed to the acid (TMLA)
under test conditions. Therefore, TMLA isactudly being tested in this assay.

METHOD

- Method/guiddine CHO/HGPRT Mutation Assay with Confirmation

- Type (test type): Mutation assay

- GLP: Yes

- Y ear (Study performed): 1991

- Céls. Chinese Hamgter Ovary

- Concentration levels 500, 750, 1,000, 1,500, 2,000 mg/L

- Exposure period: 5 hours

- Satidicd methods. Descriptive

- Remarks Dose levels were sdected following a preliminary toxicity test.

- Control groups ethyl methanesulfonate, benzo(a)pyrene, dimethylsulfoxide
(DMSO)

- Criteriafor evauating results: Assay considered positive in the event of a dose-
dependant increase in mutant frequencies with at least two consecutive doses
showing mutant frequencies that are eevated above 40 mutants per 10° dlonable
cdls.

RESULTS

- Genotoxic effects;

- With metabolic activation: negative

- Without metabalic ectivation: negetive

CONCLUSIONS

- Under the conditions of this report, TMA was found to be negetive in both the
absence and presence of exogenous metabolic activation. Since TMLA israpidly
formed from the hydrolysis of TMA, TMLA was likely testes as a consequence of
this hydrolyssin thistest sysem.

DATA QUALITY
- Rdliability: Klimisch Code=1

REFERENCES
- Bigger and Sigler. 1991. CHO/HGPRT Mutation Assay with Confirmation.
Microbiologica Asociates, Inc. Laboratory Study Number: TA039.332001

OTHER
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GENETIC TOXICITY IN VITRO (GENE MUTATIONS)

TEST SUBSTANCE

- Trimeliticacid (TMLA)

- Remaks Itisbdieved that TMA israpidly hydrolyzed to the acid (TMLA)
under test conditions. Therefore, TMLA isactudly being tested in this assay.

METHOD

- Method/guiddine  Samondla/Mammalian-Microsome Plate Incorporation
Mutagenicity Assay with a Confirmatory Assay

- Type Mutation reversdon assay

- System of testing: Bacterid

- GLP: Yes

- Y ear (Study performed): 1991

- Cdl line Salmonella typhimuriumTA98, TA1535, TA1537, TA1538, TA100.

- Metabolic activation: Liver S-9, Arodor-induced

- Species. Rat

- Concentrations tested: 0, 33, 100, 333, 1,000, 3,333, 10,000 pg/plate

- Satigtica Methods:

- Number of replicates. 3

- Positive and negative control groups and trestment:  2-aminofluorene, &
aminoacridine, sodium azide, 2-nitrofluorene, dimethylsulfoxide (DM SO)

- Criteriafor evaluaing results (e.g. cel evauated per dose group): For the test
article to be postive, it must cause a dose-related increase in the mean revertants
per plate of at least one teter strain with a minimum of two increesing
concentrations of test article.

RESULTS

- Genotoxic effects

- With metabolic activation: negetive

- Without metabalic activetion: negaive

CONCLUSIONS

- TMA did not cause a positive response in the SdmondlalMammaian-Microsome
Pate Incorporation Mutagenicity Assay with a Confirmatory Assay. Since TMA
israpidly hydrolyzed to TMLA, it isassumed that TMLA was actudly tested
under the conditions of this assay.

DATA QUALITY
Rdiability: Klimisch Code= 1

REFERENCES

- San and Wagner. 1991. SamondlalMammalian-Microsome Plate Incorporation
Mutagenicity Assay (Ames Test) with a Confirmatory Assay. Microbiologicd
Associates, Inc. Laboratory Study Number TA039.501014.

OTHER
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REPEATED DOSE TOXICITY

TEST SUBSTANCE
- Trimélitic Acid (TMLA)

METHOD

- Method/guiddine followed: Thirteentweek inhdation toxicity sudy

- Ted type Subchronic inhaation toxicity test

- GLP(Y/N): ?

- Y ear (study performed): 1989

- Species. Rat Strain: Sprague-Dawley

- Route of adminigration: inhaation

- Durdtion of test: 13 weeks

- Doses/concentration levels: 0, 0.050, 0.10, or 0.30 mg/m®

- Sex: mae& femde

- Exposure period: 13 weeks

- Frequency of treatment: 6 hours/day; 5 days/week

- Control group and treetment: clean filtered air

- Post exposure observation period: 4 weeks

- Statistical methods: ANOVA

- Test Subjects

- Age a dudy initiation: 8 weeks

- No. of animas per sex per dose 20 (0 mg/m3); 20 (0.050 mg/m3); 20(0.10
mg/m°); and 30 (0.30 mg/m°).

- Study Design

- Vehide deanfiltered air

- Clinica observations performed and frequency: 1x/day

- Organs examined a necropsy: Adrends, brain, epididymis, eyes, esophagus,
femur and bone marrow (smear), gonads, heart, douodenum, jgunum, ileum,
cecum, colon, kidneys, liver, lungs, lymph nodes (mandibular, repiratory, and
mesenteric), mammary gland, nasal turbinates, pancreas, prathyroids, pituitary,
prostate and semind vesides, divary glands, sciatic nerve, skdetd muscle, skin,
spind cord, oleen, gernum, somach, thymus, thyroids, tongue, traches, urinary
bladder, uterus, and ear with attached teg.

RESULTS

- NOAEL (NOEL): 0.30 mg/m®

- Remarksfidd for Results: No mortalities were noted in any of the test groups.
Gross necropsy findings among 13-week exposed and 4-week recovered rats
included small numbers of externd lung foci and discolored areas on and/or
enlarged mandibular lymph nodes, but these occurred among controls as
frequently as among test article-exposed groups.

CONCLUSIONS
- No systemic toxicity was noted in this thirteenrweek inhdation sudy. In
addition, no mortdities occurred in any of the test groups.
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REFERENCES
- [ITRI. 1989. Thirteenrweek Inhdation Toxicity Study of Trimelitic Acid
(TMLA) in Rats. Project No. L8100, Study No. 1424.

OTHER
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TOXICITY TO REPRODUCTION

TEST SUBSTANCE

- TMLA

- Remarks. It isbdieved that TMA israpidly hydrolyzed to the acid (TMLA)
within tissues following exposureto TMA. Therefore, TMLA isactudly being
tested in this assay.

METHOD

- Method/guiddine followed: ?

- Test type: Subchronic ord toxicity test

- GLP (Y/N): ?

- Y ear (Study performed): 1970

- Species. Rat

- Strain: dbino

- Route of adminigretion: feed

- Duration of test: 90 days

- Daoses/'concentration levels: 0, 10,000 ppm

- Sex: mae& femde

- Exposure period: 90 days

- Frequency of trestment: daily

- Test Subjects

- Age a dudy initiation: not specified

- No. of animas per sex per dose: 10 mde, 10 femde/ per dose

- Study Design

- Vehicle: feed

- Clinica observations performed and frequency: weekly

- Organs examined a necropsy: Histopathologica andysisinduded the following
reproductivetissues ovary, testes, semind veside

RESULTS

- 10,000 ppm in feed was identified asa NOAEL. Assuming adefault feed intake
of 0.05 kg feed/kg body weight per day, this feed concentration correspondsto a
dose of gpproximatdy 500 mg/kg-day.

CONCLUSIONS
- TMLA does not produce histopathologica effects in reproductive tissues
following subchronic ord exposures to high doses.

DATA QUALITY

REFERENCES

- Industrid Bio-Test Laboratories. 1970. Report to standard oil company
(Indiana): Ninety-day subacute ard toxicity of LM 3813 indbinorats. IBT
B7980.
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- Hill Top Research. 1969. Thirteen week dietary adminigtration of trimdlitic
anhydrideto rats. S-192.

- Hill Top Research. 1969. Digtary adminigration of trimellitic anhydride to dogs
for 13 weeks. S-260.

OTHER

- Although amultigenerationd reproductive toxicity test was not located for
TMLA, dataavallable from other sudies suggest that the potentid for sgnificant
toxicity to reproduction from TMLA exposuresis low.

- Subchronic inhdation exposures of mae and femae ratsto TMA concentrations
of 0.002, 0.015, or 0.04 mg/m3 did not result in any histopathological effectsto
reproductive tissues (I TRI, 1988). Additiondly, reproductive performance was
not affected in femde rats and guinea pigs following exposureto TMA
concentrations of 0.5 mg/m® on days 6 through 15 of gestation (Ryan, 1988).

Ord exposuresto TMA in the diet at concentrations of 1,000, 10,000 or 20,000
ppm for 13 weeks did not produce any histopathologicd effectsin the
reproductive tissues (gonads) of male and female beagle dogs (4 per dose levd)
(Hill Top Research, 1969). Assuming a default feed intake of 0.025 kg feed/kg
bodyweight per day, the highest concentration corresponds to a dose of
goproximately 500 mg/kg-day.

Ord exposuresto TMA inthe diet a concentrations of 1,000, 5,000 or 10,000
ppm for 13 weeks did not produce any histopathologica effectsin the
reproductive tissues (gonad, uterus) of male and femae rats (20 per dose leve)
(Hill Top Research, 1969). Assuming a default feed intake of 0.05 kg feed/kg
bodyweight per day, the highest concentration corresponds to a dose of
goproximatey 500 mg/kg-day.
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DEVELOPMENTAL TOXICITY/TERATOGENICITY

TEST SUBSTANCE

- Trimellitic Acid (TMLA)

- Remaks Itis bdieved tha TMA israpidly hydrolyzed to the acid (TMLA)
within tissues following exposureto TMA. Therefore, TMLA isactualy being
tested in this assay.

METHOD

- Method/guiddine: Teraiological Evauation - Inhaation
- GLP: ?

- Y ear (study performed): 1988

- Species. Rat, Guinea Pig

- Strain: Sprague-Dawley (rat), Hartley (guinea pig)

- Route of adminigration: inhdation

- Doses/concentration levels: 0 and 500 ug/m®

- Sex: Femde

- Exposure period: Gestation days 6-15 (rats), 6-26 (guinea pigs)
- Frequency of treatment. Dally

- Control group and treatment: filtered air

- Duretion of test: 6 hours/day

- Satigicd methods. t-test, ANOVA

- Remarks:

RESULTS

- Maternd toxicity: No significant effects were detected in gravid uterus weights
or in body weights for either species.

- Devdopmentd toxicity: No sgnificant differences in body weights were detected
between the fetuses in the treated and control groups. No sgnificant variations or
maformations were observed in the gross externa appearance, viscera, skeletd
system, or development of the brain in either species.

CONCLUSIONS

- No trestment-related effects were observed in maternd, feta, or offspring body
weights, or litter vigbility in either species. No teratogenic effects were observed
in either species.

DATA QUALITY

REFERENCES

- Ryan, B.M. 1988. Teraiologica Evauetion of Trimelitic Anhydride (TMA) in
Rats and Guinea Pigs. Submitted in partid fulfillment of the requirementsfor the

degree of Magter of Sciencein Biology in the School of Advanced Studies of
lllinois Indtitute of Technology.
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