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FOREWORD

The National Toxicology Program (NTP) is made up of four charter agencies of the U.S. Department of
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes of Health; the
National Institute of Environmental Health Sciences (NIEHS), National Institutes of Health; the National
Center for Toxicological Research (NCTR), Food and Drug Administration; and the National Institute for
Occupational Safety and Health (NIOSH), Centers for Disease Control and Prevention. In July 1981, the
Carcinogenesis Bioassay Testing Program, NCI, was transferred to the NIEHS. The NTP coordinates the
relevant programs, staff, and resources from these Public Health Service agencies relating to basic and
applied research and to biological assay development and validation.

The NTP develops, evaluates, and disseminates scientific information about potentially toxic and
hazardous chemicals. This knowledge is used for protecting the health of the American people and for
the primary prevention of disease.

The studies described in this Report were performed under the direction of the NIEHS and were conducted in
compliance with NTP laboratory health and safety requirements and must meet or exceed all applicable
federal, state, and local health and safety regulations. Animal care and use were in accordance with the
Public Health Service Policy on Humane Care and Use of Animals. The studies were conducted in
compliance with Food and Drug Administration (FDA) Good Laboratory Practice Regulations, and all aspects
of the studies were subjected to retrospective quality assurance audits before being presented for public
review.

The studies described in this Report series were designed and conducted to characterize the toxicologic
potential, including carcinogenic activity, of selected agents in laboratory animals that have been genetically
modified. These genetic modifications may involve inactivation of selected tumor suppressor functions or
activation of oncogenes that are commonly observed in human cancers. This may result in a rapid onset of
cancer in the genetically modified animal when exposure is to agents that act directly or indirectly on the
affected pathway. An absence of a carcinogenic response may reflect either an absence of carcinogenic
potential of the agent or that the selected model does not harbor the appropriate genetic modification to
reduce tumor latency and allow detection of carcinogenic activity under the conditions of these subchronic
studies. Chemicals selected for NTP toxicology and carcinogenesis studies are chosen primarily on the bases
of human exposure, level of production, and chemical structure. The interpretive conclusions presented in this
Report are based only on the results of these NTP studies. Extrapolation of these results to other species and
quantitative risk analyses for humans require wider analyses beyond the purview of these studies. Selection
per se is not an indicator of a chemical's carcinogenic potential.

Details about ongoing and completed NTP studies, abstracts of all NTP Reports, and full versions of the
completed reports are available at the NTP's World Wide Web site: http://ntp.niehs.nih.gov. In addition,
printed copies of these reports are available from NTP as supplies last by contacting (919) 541-3419.
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SUMMARY

Background

Pentaerythritol triacrylate is used in a variety of photoreactive products including inks and coatings. People are
exposed to pentaerythritol triacrylate mainly by skin contact. We used a genetically modified strain of mouse with
sensitive skin to test if pentaerythritol triacrylate might cause skin cancer.

Methods

We painted solutions of pentaerythritol triacrylate dissolved in acetone on the backs of male and female Tg.AC
mice five times per week for 6 months. The daily doses were 0.75, 1.5, 3, 6, or 12 milligrams of pentaerythritol
triacrylate per kilogram body weight. Animals painted with acetone alone served as control groups. Tissues from
15 sites were examined for every animal.

Results

Almost all mice receiving daily doses of 3, 6, or 12 mg/kg developed a variety of precancerous or cancerous skin
lesions at the site of chemical application. These included epithelial hyperplasia, squamous cell papilloma, and
squamous cell carcinoma.

Conclusions
We conclude that pentaerythritol triacrylate caused skin papillomas in the genetically modified mouse model used
in these studies.
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PENTAERYTHRITOL TRIACRYLATE

CAS No. 3524-68-3

Chemical Formula: C,H,.0,

Molecular Weight: 298.3

Synonyms: Acrylic acid, pentaerythritol triester; pentaerythrityl triacrylate; PETA; 2-propenoic acid, 2-(hydroxymethyl)-2-
(((1-ox0-2-propenyl)oxy)methyl)-1,3-propanediyl ester; tetramethylolmethane triacrylate
Trade names: Aronix M 305, NK Ester A-TMM3, Setalux UV 2242, SR 444, Viscoat 300

Pentaerythritol triacrylate is used in the production of
ultraviolet-curable inks and coatings, electron beam irra-
diation-curable coatings, and radiation-cured and pho-
tocurable coatings of urethanes and epoxy resins; as a
component of photopolymer and flexographic printing
inks and plates and photoresists; as an ingredient of
acrylic glues, adhesives, and anaerobic sealants; and as a
modifier for polyester and fiberglass. It is also used in
colloidal dispersions for industrial baked coatings,
waterborne and solvent-based alkyds, vinyl/acrylic non-
woven binders, paper and wood impregnates, wire and
cable extrusion, polymer-impregnated concrete, and
polymer concrete structural composites. Pentaerythritol
triacrylate was nominated by the National Cancer
Institute for testing based on its high production volume
and use, its potential for human exposure, and a lack of
adequate testing of the chemical. Male and female
F344/N rats and B6C3F, mice were administered techni-
cal grade pentaerythritol triacrylate (it is reactive and
therefore not available as pure pentaerythritol triacry-
late) in acetone dermally for 2 weeks or 3 months. Male

and female Tg.AC hemizygous mice were administered
technical grade pentaerythritol acrylate in acetone for
6 months.  Genetic toxicology was evaluated in
Salmonella typhimurium and in B6C3F, and Tg.AC
hemizygous mouse peripheral blood erythrocytes.

2-WEEK STUDY IN RATS

Groups of five male and five female F344/N rats were
administered 0, 12.5, 25, 50, 100, or 200 mg pentaeryth-
ritol triacrylate/kg body weight in acetone 5 days per
week for 17 days. All rats survived to the end of the
study; mean body weights of males administered
50 mg/kg or greater and 200 mg/kg females were signif-
icantly less than those of the vehicle controls. Irritation
at the site of application occurred in all dosed groups
except 12.5 mg/kg females. Epidermal hyperplasia,
hyperkeratosis, sebaceous gland hyperplasia, ulcer, epi-
dermal degeneration, parakeratosis, chronic active
inflammation, and suppurative inflammation occurred at
the site of application in most dosed groups of rats.



2-WEEK STUDY IN B6C3F; MICE

Groups of five male and five female B6C3F, mice were
administered 0, 12.5, 25, 50, 100, or 200 mg pentaeryth-
ritol triacrylate/kg body weight in acetone 5 days per
week for 17 days. All mice survived to the end of the
study. The final mean body weight and body weight
gain of 25 mg/kg males were significantly greater than
those of the vehicle controls, as was the mean body
weight gain of 50 mg/kg males. All dosed groups had
irritation at the site of application. Thymus weights of
males administered 50 mg/kg or greater and 200 mg/kg
females were significantly less than those of the vehicle
controls. Most dosed groups of mice had epidermal
hyperplasia, hyperkeratosis, sebaceous gland hyperpla-
sia, ulcer, epidermal degeneration, parakeratosis, chronic
active inflammation, and suppurative inflammation at
the site of application.

3-MONTH STUDY IN RATS

Groups of 10 male and 10 female F344/N rats were
administered 0, 0.75, 1.5, 3, 6, or 12 mg pentaerythritol
triacrylate/kg body weight in acetone 5 days per week
for 14 weeks. All rats survived to the end of the study.
Mean body weights of 12 mg/kg males were signifi-
cantly less than those of the vehicle controls. Irritation
at the site of application occurred in 12 mg/kg rats.
Thymus weights of males administered 3 mg/kg or
greater were significantly less than those of the vehicle
controls. Hematology results indicated that pentaeryth-
ritol triacrylate induced a neutrophil count increase that
would be consistent with an inflammatory response
related to the dermatitis observed histopathologically.
Epidermal hyperplasia, hyperkeratosis, epidermal
degeneration and necrosis, chronic active inflammation,
and sebaceous gland hyperplasia generally occurred at
the application site in male and female groups adminis-
tered 1.5 mg/kg or greater.

3-MonNTH STUDY IN B6C3F; MICE

Groups of 10 male and 10 female B6C3F, mice were
administered 0, 0.75, 1.5, 3, 6, or 12 mg pentaerythritol
triacrylate/kg body weight in acetone 5 days per week
for 14 weeks. One female vehicle control mouse was
sacrificed during the first week of the study due to ataxia
and one 1.5 mg/kg female died during week 8. Mean
body weights of dosed groups were similar to those
of the vehicle control groups. Irritation at the site of
application occurred in the 6 and 12 mg/kg male groups.

Pentaerythritol Triacrylate, NTP GMM 4

Hematology results indicated an increased neutrophil
count consistent with an inflammatory response related
to the dermatitis observed histopathologically. There
also was a minimal decrease in the erythron (hematocrit,
hemoglobin concentration, and erythrocyte count) likely
secondary to the inflammatory skin process. Males and
females administered 1.5 mg/kg or greater generally had
increased incidences of epidermal hyperplasia, degener-
ation, and necrosis; dermal chronic active inflammation,
sebaceous gland hyperplasia, and hyperkeratosis at the
site of application.

6-MoNTH STUDY IN Tg.AC

HEM1ZYGOUS MICE

Groups of 15 male and 15 female Tg.AC hemizygous
mice were administered 0, 0.75, 1.5, 3, 6, or 12 mg
pentaerythritol triacrylate per kg body weight in acetone
5 days per week for 27 weeks. Additional groups of
15 male and 15 female mice maintained as positive
controls received dermal applications of 1.25 pg
12-O-tetradecanoylphorbol-13-acetate per 100 mL ace-
tone 3 days per week for 28 weeks. Survival of all dosed
groups of mice was similar to that of the vehicle con-
trols. With the exception of the 3 mg/kg group, body
weights of male mice were less than those of the vehicle
controls during the last 3 to 6 weeks of the study.
Females administered 3 mg/kg had generally reduced
body weights during the last month of the study.
Treatment-related clinical findings included papillomas
at the site of application in males and females receiving
3 mg/kg or more; papillomas were also observed in one
1.5 mg/kg male.

Heart and liver weights of 12 mg/kg males were signifi-
cantly greater than those of the vehicle controls. Lung
weights of 6 and 12 mg/kg males and females were sig-
nificantly decreased, as were thymus weights of 6 and
12 mg/kg females.

Squamous cell neoplasms at the site of application were
associated with dermal application of pentaerythritol
triacrylate. At 6 months, all 3 and 6 mg/kg males had
squamous cell papilloma at the site of application, and
the incidences of this neoplasm were significantly
increased in males and females receiving 3 mg/kg or
more. Squamous cell carcinomas at the site of applica-
tion occurred in two 3 mg/kg males, three 12 mg/kg
males, and one 12 mg/kg female.
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Nonneoplastic lesions noted at the site of application in
dosed mice included hyperkeratosis, chronic active
inflammation, and epidermal hyperplasia. Incidences of
hematopoietic cell proliferation were increased in vari-
ous organs, including the liver of 12 mg/kg females, the
spleen of 6 and 12 mg/kg males and females, and the
mandibular lymph node of 12 mg/kg females. A
hematopoietic disorder (myelodysplasia) occurred in
12 mg/kg males.

GENETIC TOXICOLOGY

Pentaerythritol triacrylate was not mutagenic in several
strains of S. typhimurium, with or without hamster or rat
liver S9 activation enzymes. No increase in the fre-
quency of micronucleated erythrocytes was observed in
peripheral blood samples from B6C3F, mice treated
with pentaerythritol triacrylate by skin painting for
3 months. In contrast, similar treatment of female
Tg.AC hemizygous mice for 6 months induced a signif-
icant increase in micronucleated erythrocytes; the
increase in micronuclei seen in male Tg.AC hemizygous
mice was judged to be equivocal.

CONTACT HYPERSENSITIVITY STUDIES

Studies were conducted with female BALB/c mice to
evaluate the potential for pentaerythritol triacrylate to

induce contact hypersensitization. In an irritancy study
in which formulations of pentaerythritol triacrylate
(approximately 10% or 45% pure) in acetone were
applied to the ear, the maximal nonirritating concentra-
tion was 0.1% and the minimal irritating concentration
was 0.25% for both mixtures. A mouse ear swelling test
yielded negative results for pentaerythritol triacrylate as
a potential contact sensitizer using the 10% mixture
and positive results with the 45% mixture. Positive
responses were seen in local lymph node assays at con-
centrations of 0.05%, 0.1%, and 0.25% pentaerythritol
triacrylate when the approximately 10% pentaerythritol
triacrylate mixture was used and at a concentration of
0.25% pentaerythritol triacrylate when the approxi-
mately 45% pentaerythritol triacrylate mixture was used.

CONCLUSIONS

Male and female Tg.AC hemizygous mice dosed with
pentaerythritol triacrylate for 6 months had significantly
increased incidences of squamous cell papillomas of the
skin at the site of dermal application. Treatment-related
squamous cell carcinomas occurred at the site of appli-
cation in male mice.

Nonneoplastic lesions noted at the site of application
included hyperkeratosis, chronic active inflammation,
and epidermal hyperplasia. A hematopoietic disorder
(myelodysplasia) occurred in dosed male mice.
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Summary of the 6-Month Toxicology and Genetic Toxicology Studies of Pentaerythritol Triacrylate

Male Tg.AC Mice

Female Tg.AC Mice

Doses in acetone by
dermal application

Body weights

Survival rates

Nonneoplastic effects

Neoplastic effects

Genetic toxicology

Salmonella typhimurium gene mutations:
Micronucleated erythrocytes

Vehicle control, 0.75, 1.5, 3, 6, or 12 mg/kg

All dosed groups except 3 mg/kg less than the vehicle
controls during the last 3 to 6 weeks of the study

12/15, 14/15, 15/15, 15/15, 12/15, 10/15

Skin (site of application): hyperkeratosis (1/15, 0/15,
2/15, 6/15, 10/15, 13/15); inflammation, chronic active
(0/15, 0/15, 0/15, 2/15, 5/15, 12/15); epidermis,
hyperplasia (0/15, 0/15, 3/15, 8/15, 10/15, 14/15)

All organs: myelodysplasia (0/15, 0/15, 0/15, 0/15,
0/15, 5/15)

Skin (site of application): squamous cell papilloma
(1/15, 0/15, 4/15, 15/15, 15/15, 13/15); squamous cell
carcinoma (0/15, 0/15, 0/15, 2/15, 0/15, 3/15)

Mouse peripheral blood in vivo:

B6C3F,

Tg.AC hemizygous

Negative in males and females

Vehicle control, 0.75, 1.5, 3, 6, or 12 mg/kg

3 mg/kg groups generally less than vehicle controls
during last month of study

12/15, 14/15, 12/15, 12/15, 13/15, 9/15

Skin (site of application): hyperkeratosis (1/15, 0/15,
4/15, 14/15, 11/15, 13/15); inflammation, chronic
active (0/15, 0/15, 1/15, 9/15, 10/15, 15/15); epidermis,
hyperplasia (0/15, 0/15, 5/15, 14/15, 14/15, 14/15)

Skin (site of application): squamous cell papilloma
(0/15, 0/15, 1/15, 10/15, 12/15, 13/15)

Negative in strains TA100, TA1535, TA1537, and TA98, with and without S9

Equivocal in males and positive in females
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NATIONAL TOXICOLOGY PROGRAM BOARD OF SCIENTIFIC COUNSELORS
TECHNICAL REPORTS REVIEW SUBCOMMITTEE

The members of the Technical Reports Review Subcommittee who evaluated the draft NTP Report on pentaerythritol triacrylate on
September 6, 2002, are listed below. Subcommittee members serve as independent scientists, not as representatives of any institution, company,
or governmental agency. In this capacity, subcommittee members have five major responsibilities in reviewing the NTP studies:

« to ascertain that all relevant literature data have been adequately cited and interpreted,

* to determine if the design and conditions of the NTP studies were appropriate,

« to ensure that the Technical Report presents the experimental results and conclusions fully and clearly,
« to judge the significance of the experimental results by scientific criteria, and

* to assess the evaluation of the evidence of carcinogenic activity and other observed toxic responses.
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McArdle Laboratory for Cancer Research
University of Wisconsin-Madison
Madison, WI
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Department of Surgery, Division of Urology
University of Massachusetts Medical School
Worcester, MA

James E. Klaunig, Ph.D.

Division of Toxicology

Department of Pharmacology and Toxicology
Indiana University School of Medicine
Indianapolis, IN

Walter W. Piegorsch, Ph.D., Principal Reviewer
Department of Statistics
University of South Carolina
Columbia, SC

Stephen M. Roberts, Ph.D.

Department of Physiological Sciences
College of Veterinary Medicine
University of Florida

Gainesville, FL

Richard D. Storer, M.P.H., Ph.D., Principal Reviewer
Department of Genetic and Cellular Toxicology
Merck Research Laboratories
West Point, PA

Mary Anna Thrall, D.V.M.
Department of Pathology
College of Veterinary Medicine and Biomedical Sciences
Colorado State University
Fort Collins, CO

Mary Vore, Ph.D.
Graduate Center for Toxicology
University of Kentucky
Lexington, KY

Cheryl Lyn Walker, Ph.D.
M.D. Anderson Cancer Center
The University of Texas
Smithville, TX
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SUMMARY OF TECHNICAL REPORTS REVIEW SUBCOMMITTEE COMMENTS

On September 6, 2002, the draft report on the toxicology
and carcinogenesis studies of trimethylolpropane tri-
acrylate received public review by the National
Toxicology Program’s Board of Scientific Counselor’s
Technical Reports Review Subcommittee. The review
meeting was held at the National Institute of
Environmental Health Sciences, Research Triangle Park,
NC.

Dr. CJ. Portier, NIEHS, introduced the review by
explaining that, as a result of consultation with the com-
mittee prior to the meeting, the original plan to evaluate
the conclusions concerning possible carcinogenic haz-
ards of the two multifunctional acrylates trimethylol-
propane triacrylate and pentaerythritol triacrylate had
changed. The revised purpose of the review would be to
evaluate the design and appropriate methods of analysis
for these transgenic mouse studies. Further questions to
be addressed were whether the Levels of Evidence of
Carcinogenic Activity categories currently used for stan-
dard 2-year cancer bioassays would be applicable and
what reporting format would be appropriate.

Dr. J.R. Bucher, NIEHS, outlined the agenda of presen-
tations and described a variety of design and interpreta-
tion issues related to the use of genetically modified
mouse models for cancer assessment. These included
choice of animal model, group size, study duration, route
of exposure, dose selection, use of positive or negative
controls, extent of pathology evaluation, and appropriate
statistical analysis method. Other fundamental questions
were whether these should be considered carcinogenic-
ity studies or promotion studies and what sort of inter-
pretive conclusions could be drawn.

Dr. J.E. French, NIEHS, described the Tg.AC transgenic
mouse model, the construction of the v-Ha-ras trans-
gene, and the use of the model as a squamous epithelium
reporter phenotype. Dr. D.B. Dunson, NIEHS,
described a generalized Poisson system to analyze the
incidence, multiplicity, and onset times for the skin
papillomas that are the primary endpoint of the Tg.AC
model.

Dr. R.S. Chhabra, NIEHS, described the study nomina-
tion and uses of trimethylolpropane triacrylate and pen-
taerythritol triacrylate, the results of the traditional
2-week and 3-month toxicity studies, and the protocol

and results for the 6-month transgenic mouse study of
trimethylolpropane triacrylate. Effects observed were
hyperplasia, hyperkerotosis, inflammation, and squa-
mous cell papilloma of the skin at the site of chemical
application in males and females, plus skin carcinoma
in females, and myelodysplasia (a hematopoietic
disorder) in males and females. In the standard mouse
bioassay system the tumor response would have been
judged “clear evidence of carcinogenic activity.”
Dr. J.R. Hailey, NIEHS, described the histologic charac-
terization of the skin lesions observed and contrasted the
more severe inflammatory responses to chemical expo-
sure in the skin of B6C3F, mice to the milder inflam-
matory response in Tg.AC mice.

Dr. Elwell, the first principal reviewer, agreed that the
squamous cell neoplasms observed in the trimethylol-
propane triacrylate study could be considered a positive
response. He asked for more information on the
response to the positive control (TPA) and expressed
concern that the papilloma response was observed only
at doses that also caused skin inflammation.

Dr. Storer, the second principal reviewer, suggested that
a different form of conclusion other than “evidence of
carcinogenic activity” would be more appropriate to
describe results in the Tg.AC model. He also argued that
it was unclear that the model would give equivalent
responses as the classic skin promotion model. He
inquired if a time sequence of histologic observations
might help distinguish between two mechanisms for
tumor formation, particularly in the forestomach: sys-
temic exposure to inflammatory cytokines as a conse-
quence of skin irritation or direct oral exposure to the
chemical from grooming.

Dr. Piegorsch, the third principal reviewer, felt that the
Dunson statistical model was reasonable, noting it may
be specific for the Tg.AC system.

Dr. Chhabra noted that the systemic effect was seen only
in the high dose female group in the trimethylolpropane
triacrylate study. Dr. French added that the dose regimen
was determined operationally based on TPA doses that
provided a robust response without being overtly toxic.
In response to Dr. Storer’s question about time progres-
sion of tumorigenesis, Dr. Chhabra noted that the papil-
lomas formed quickly, in a matter of a few weeks, and
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Dr. French added that the papillomas kept developing
with chemical administration, so there was no acclima-
tion or adaptation to exposure. Dr. Hailey said that the
hematopoietic proliferation was thought to be associated
with the myeloid rather than the erythroid component
and thus more likely attributable to the inflammatory
response rather than systemic exposure. Dr. Storer asked
if one could infer that the zeta-globin promoter construct
of the transgene was responsive to the inflammatory
cytokines. Dr. French answered that, while that was a
possibility, the proliferation more likely was a general-
ized response of the hematopoietic system.

Dr. Thrall said that use of complete blood count would
have helped discern whether myelodysplasia, a pre-
leukemic condition, or just an inflammatory response,
occurred. Dr. Hailey agreed.

Dr. Walker inquired if there would be a qualitative dif-
ference in interpretation of response if some gene other
than ras (for example, green fluorescent protein) were
joined to and activated by the zefa-globin promoter.
That is whether cancer or some other gene expression
was the endpoint of the model. Dr. French replied that
there were two contexts for the expression of the gene in
the Tg.AC model, that it was correctly turned on at day
12 of the embryogenesis, and that other regulatory con-
trol regions were also being brought into play.

Dr. Ho also questioned whether Tg.AC could be termed
a cancer model and inquired if functional genomics or
chromosomal characterizations had been done for the
observed neoplasms. Dr. French replied that the primary
focus had been on the downstream events for ras expres-
sion: p53 mutation or inactivation. About 30% of the
metaphase cells showed trisomy at chromosome 15, but
changes in chromosome number did not seem a prereq-
uisite for expression.

Dr. Vore asked about the relationship between inflam-
mation or wounding and papilloma formation.
Dr. French cited examples of studies where both effects
were observed and other studies where either inflamma-
tion or papilloma formation occurred without the other.
Dr. Chhabra added that one of the dose groups in the
companion pentaerythritol triacrylate study was another
such example.

Dr. Boekelheide asked if any difference in responses had
been observed between sexes, and if the available sur-
face changed once papillomas began forming.
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Dr. French noted that in a study of benzene the
magnitude of response was greater in males. Whether
that was due to a hormonal difference or because of dif-
ferent animal housing conditions was speculative. He
also felt that any additional dosing after papillomas had
begun forming was superfluous because the process was
irreversible.

Dr. J. Van Miller, representing the American Chemistry
Council (ACC) discussed the general class of chemicals
known as specialty acrylates and methacrylates (SAM),
the use of monomeric forms of SAM in producing cross-
linked polymers, and a series of industry studies on two
representative chemicals from this group (triethylene
glycol diacrylate and the corresponding methacrylate).
He noted that skin irritation is characteristic of SAM, but
they are not carcinogenic in the bioassays conducted by
the ACC. He suggested that the skin tumors observed in
the present Tg.AC studies may have been driven by irri-
tation and urged that conclusions about carcinogenicity
be withdrawn until the mechanism of papilloma forma-
tion was clarified. Dr. J. Allen, representing the ACC,
also addressed the severe dermal toxicity in the trimethy-
lolpropane triacrylate and pentaerythritol triacrylate
studies and suggested that the observed tumors resulted
from nonspecific skin toxicity.

Because of the general similarity of findings between the
two acrylate studies, the panel agreed to forego a formal
presentation on the companion pentaerythritol triacrylate
study. Dr. Walker inquired about the seeming low puri-
ties of pentaerythritol triacrylate cited in the report.
Dr. Chhabra explained that these were highly reactive
materials and that those measures were just of the
monomer, whereas the technical grade material con-
sisted of a mixture including oligomers and other mono-
functional acrylates.

Dr. Drinkwater then turned the discussion to the general
question of the use of transgenic models by the NTP, not-
ing that suggestions have ranged from use as a prelimi-
nary screen to complete replacement of the conventional
bioassay. Dr. Ho expressed optimism that the shorter
time involved in the transgenic assays would enable
rapid decisions about which tests would be most appro-
priate for a given chemical. Dr. Storer differentiated
between reporter models, such as the Tg.AC model, and
oncogene or tumor suppressor gene models such as p53
or ras-H2. He felt the latter might merit conclusions
about carcinogenicity, whereas systems such as the
Tg.AC model would more appropriately be used as part
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of larger summaries of a collection of studies.
Dr. Piegorsch noted that in an NTP evaluation of various
strategies for identifying carcinogens, the strongest
concordance came from a combination of data from p53
and traditional rat bioassays and genotoxicity.
Responding to Dr. Drinkwater’s suggestion, Dr. Storer
agreed the Tg.AC studies might fit better in a different
type of Report than the Technical Report series.

Drs. Walker and Elwell inquired about how positive and
negative results from transgenic studies would be used in
decisions about whether to perform additional testing.
Dr. Klaunig concurred with the notion of using the
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transgenic models in a triage approach for testing and
also emphasized the need to understand the mechanism
for tumor formation in such models. Regarding the type
of interpretive conclusion that can be drawn from trans-
genic models, Dr. Roberts noted that many of the trans-
genic models might not be predictive for carcinogenicity
per se. Dr. Storer felt that while the p53 or ras-H2 mod-
els more closely approximated the normal tumorigenic
processes, the Tg.AC model was more questionable in
that regard. Dr. Walker concurred.

No vote was taken on the conclusion statements in the
draft reports.



13

INTRODUCTION

0 HQ o)
\J\O/\%\O/[v
O

0)

N\

PENTAERYTHRITOL TRIACRYLATE

CAS No. 3524-68-3

Chemical Formula: C,H,.0,

Molecular Weight: 298.3

Synonyms: Acrylic acid, pentaerythritol triester; pentaerythrityl triacrylate; PETA; 2-propenoic acid, 2-(hydroxymethyl)-2-
(((1-ox0-2-propenyl)oxy)methyl)-1,3-propanediyl ester; tetramethylolmethane triacrylate
Trade names: Aronix M 305, NK Ester A-TMM3, Setalux UV 2242; SR 444, Viscoat 300
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