
NEW VOICES IN CHEMISTRY

A
ssessing exposures to con-

sumer products and environ-
mental contaminants in a non-
occupational setting poses
some significant challenges for

scientists. Understanding the dermal and
nondietary exposures of infants and young
children is particularly difficult, yet very
important.

Children’s exposures to consumer prod-
ucts and environmental contaminants are
different and, in some cases, much higher
than adults’ exposures. The objectives of
children’s exposure research at the Envi-
ronmental Protection Agency’s National
Exposure Research Laboratory are to make
use of existing information in developing
improved exposure assessment methods
and models for children and to design and
conduct research on exposure that will
answer questions about age-related differ-
ences and lead to better exposure assess-
ments for children.

For this purpose, I define exposure as
the contact of an individual with a pollu-
tant for specific durations of time. Expo-
sure assessments are developed to char-
acterize real-life situations whereby
potentially exposed populations are iden-
tified; potential pathways of exposure are
determined; and the magnitude, frequency,
duration, and time pattern of contact with
a chemical (potential doses) are quantified.

Infants and young children undergo
rapid physiological and behavioral devel-
opment. These developmental stages
affect children’s susceptibility to toxic
effects and potential for exposure. An
understanding of physiological and behav-
ioral characteristics as a function of a child’s
age and developmental stage is critical for
collecting data on children’s exposures. 

The behavior of children is very differ-
ent from that of adults. The way that chil-
dren interact with their environment may
have a profound effect on the magnitude of
their chemical exposures. Children crawl,
roll, and climb over contaminated surfaces,
resulting in higher dermal contact than

would be experienced by adults in the same
environment. Increased dietary ingestion
of contaminants occurs when children
handle and eat foods that have been on the
floor or other contaminated surfaces. Chil-
dren’s mouthing activities can result in non-
dietary ingestion of chemicals. An im-
proved understanding of the behaviors that
lead to exposures as well as the variability
associated with these behaviors is needed.

It is difficult to develop and verify expo-
sure factors for infants and young children.
Children cannot intentionally be exposed
to contaminants in controlled laboratory
studies. Using adult surrogates for these
studies introduces bias, because adults can-
not mimic the contact activities of children.
Developing an accurate record of an infant’s
activity patterns also poses a challenge.
Direct observation is considered the most
accurate way to record an infant’s activities,
especially as they relate to dermal exposure.
However, this methodology is very labor
intensive and costly. Before detailed activ-
ity data can be effectively collected and eval-
uated, knowledge is required on important
activities and contact parameters.

It also is difficult to monitor children’s
exposures in the field. Current techniques
for measuring dermal exposure are of lim-

ited utility. Measures of skin contamina-
tion do not reflect changes in dermal load-
ing that occur subsequent to sampling and
do not indicate the amount of contami-
nation actually absorbed through the skin.
In addition, dermal measurement meth-
ods developed for occupational use may
not be useful for measuring children’s res-
idential exposures. Also, significant chal-
lenges are associated with collecting and
interpreting biomarker data (for example,
urine) from children, making it difficult to
verify exposure factors and assessment
approaches for infants and young children.

Currently, the data on children’s expo-
sures and activities are insufficient to ade-
quately assess residential exposures to
consumer products and environmental
contaminants. To improve this database,
several general areas of research are
required. Appropriate age and develop-
mental benchmarks for categorizing chil-
dren in exposure assessments must be iden-
tified. A better understanding is required
of the relationship between behavioral and
biological development as well as the
importance of each in creating critical win-
dows of susceptibility. The activity pattern
data for children (especially young chil-
dren) required to assess exposure by all
routes need to be developed. Methods for
monitoring children’s exposures need to
be developed and improved. Finally, pop-
ulation-based field studies are needed to
monitor for compounds of concern in res-
idential media and for the associated bio-
markers in children’s blood and urine.

Researchers in government, academia,
and industry have begun to address all of
these issues. Collaborative efforts among
these groups promise to quickly move the
state of exposure science forward. As a
result, over the next five to 10 years, expect
to see improved methods and approaches
for conducting exposure assessments,
development of the databases required to
conduct these assessments, and significant
reductions in the uncertainty associated
with exposure assessments for children.
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