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Introduction

The focus of the chapters presented in this
background paper are screening and test strategies
for reviewing the Toxic Substances Control Act
(TSCA) inventory of existing chemicals in com-
merce.1 The screening problem poses a chal-
lenge, not only in terms of the numbers of chemi-
cals that have undergone little testing or review,
but also in terms of the many exposure routes and
ecological and health endpoints of potential con-
cern. The foremost goal of a review strategy
must be to identify the chemicals that pose the
greatest potential ecological and health risks, and
allocate limited testing resources to better charac-
terize these risks.

❚ BACKGROUND

In 1994, the Senate Environment and Public
Works, Subcommittee on Toxic Substances, Re-
search and Development asked the Congressional
Office of Technology Assessment to carry out a
study of Existing Chemicals Program under the
Toxic Substances Control Act (TSCA, PL 94-
469).

Congress originally enacted TSCA in 1976.
Administered by the U.S. Environmental Protec-
tion Agency (EPA), the law gives EPA authority
to screen and require further testing of both new
and existing chemicals in commerce as necessary
to protect public health and the environment.
TSCA states, “It is the policy of the United States
that . . . adequate data should be developed with
respect to the effect of chemical substances and
mixtures on health and the environment and that

the development of such data be the responsibility
of those who manufacture and those who process
such chemicals and mixtures. ”

The task of addressing the large number of ex-
isting chemicals has proven to be daunting. A
1984 study by the National Research Council (2)
concluded that no toxicity data was available for
almost 80 percent of the chemicals in general
commerce and only 10 percent of substances had
test data that were adequate for conducting a
health-hazard assessment. In 1994, the Govern-
ment Accounting Office reported that the EPA
has fully reviewed only about 2 percent of the
existing chemicals in commerce (1).

The current estimates are that approximately
70,000 chemicals have been used in U.S. com-
merce since 1976. Of these, roughly 30,000 are
polymers that present little health risk. Another
25,000 are produced in low volume (less than
10,000 lbs/year), with some no longer in produc-
tion. Thus, it is certainly debatable whether all
70,000 chemicals in commerce present equal con-
cerns. Still, there remain some 15,000 chemicals
that are produced in significant volumes. with
approximately 3 - 4,000 produced in excess of
1,000,000 lbs/year. For perhaps thousands of
these chemicals of potential concern, toxicity and
exposure data remain inadequate for risk assess-
ment.

The complete toxicological evaluation of thou-
sands of chemicals would be both time consum-
ing and extraordinarily expensive. Full toxico-
logical evaluations for a single chemical can cost

1 The phrase “chemical in commerce” is used to mean all chemical substances that are potentially regulated under TSCA. TSCA covers

most chemicals except drugs, pesticides, tobacco, food products, food additives, and radioactive materials. The inventory of existing chemicals

includes some 60,000 substances registered as being in commerce when TSCA was passed, plus others that have subsequently been reviewed
by EPA as new chemicals.
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2 I Screening and Testing Chemicals

Carcinogenicity Environmental toxicity (ecological endpoints)

Dermal and ocular toxicity Multiple endpoints (integrated test strategies)
Immunological toxicity Exposure assessment (biomarkers)

Neurological toxicity Structure-activity methods
Reproductive and developmental toxicity

up to $2,500,000, involve several thousand test
animals, and take five years to complete. An
effective screening strategy must cheaply identify
those chemicals that pose the greatest potential
risk, before committing limited resources.

❚ THE WORKSHOP

On April 24-25, 1995, OTA held a workshop
to address the question of whether there were
technologies that could be used to rapidly screen
existing chemicals in commerce for effects on
human health and the environment. The purpose
of the workshop was to compile and review cur-
rent and developing systems that may be relevant
to the needs of TSCA.

We invited panels of experts to cover various
specific testing endpoints and general screening
approaches (listed in table l-l). Each panel was
chosen to include individuals from a mix of aca-
demic, government, and industry backgrounds.
The individual chapters of this background paper
were written by the panels that participated in the
workshop. Each panel was asked to address the
following questions in their chapters:

What are the best currently used methods to
identify chemicals of concern and their health
effects?
Cost and time are critical considerations for an
evaluative strategy. What faster and cheaper
screening technologies are available that can
inform the review process or set priorities for
further testing? Address the issue of using
these assays to evaluate various number of
chemicals (100, 1,000, 10,000, etc.).
What are the tradeoffs in using the cheaper
and faster screens? Consider confidence as

well as ambiguities of results and reproduci-
bility between different laboratories?
For the specific endpoints (e.g. carcinogenic-
ity), what is the contribution from receptor-
based assays, SAR approaches, and mecha-
nism-based assays?
For the specific endpoints, how efficiently can
the screening tests be integrated into an overall
screening and test strategy for a comprehen-
sive evaluation of a chemical?
Finally, test technology is a discipline in con-
stant development, and test strategies should
be designed to adopt technological innova-
tions. What new developments might we ex-
pect for test technologies in the next decade?

The efforts to answers to these questions are
contained in this background paper and are wor-
thy of an audience among legislators, regulators,
and the informed public, as well as toxicologists.
Although several of the papers are quite technical,
all offer considerable insight as to current regula-
tory practices and scientific capabilities.
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