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The American Academy of Pediatrics recommends that chemical-
management policy in the United States be revised to protect children
and pregnant women and to better protect other populations. The Toxic
Substance Gontrol Act (TSCA) was passed in 1976. It is widely recog-
nized to have been ineffective in protecting children, pregnant women,
and the general population from hazardous chemicals in the market-
place. It does not take into account the special vulnerabilities of chil-
dren in attempting to protect the population from chemical hazards. Its
processes are so cumbersome that in its more than 30 years of exis-
tence, the TSCA has been used to regulate only 5 chemicals or chemical
classes of the tens of thousands of chemicals that are in commerce.
Underthe TSCA, chemical companies have no responsibility to perform
premarket testing or postmarket follow-up of the products that they
produce; in fact, the TSCA contains disincentives for the companies to
produce such data. Voluntary programs have been inadequate in re-
solving problems. Therefore, chemical-management policy needs to be
rewritten in the United States. Manufacturers must be responsible for
developing information about chemicals before marketing. The US En-
vironmental Protection Agency must have the authority to demand
additional safety data about a chemical and to limit or stop the mar-
keting of a chemical when there is a high degree of suspicion that the
chemical might be harmful to children, pregnant women, or other
populations. Pediatrics 2011;127:983—990

INTRODUCTION

Over the past several decades, tens of thousands of chemicals have
entered commerce and the environment, often in extremely large
quantities (eg, multiple millions of pounds per year). There has also
been an explosion of knowledge about special vulnerabilities and dif-
ferential exposures that children and pregnant women have to envi-
ronmental toxicants. A growing body of research indicates potential
harm to child health from a range of chemical substances.

The primary federal law that governs chemical management in the
United States, the Toxic Substances Control Act (TSCA) (Pub L No. 94-469
[1976]), is not protective of the health of children and pregnant women
and has not undergone any meaningful revision since its passage al-
most 35 years ago. Since then, of the tens of thousands of chemicals
that are in commerce, the TSCA has been used to regulate only 5
chemicals or chemical classes: polychlorinated biphenyls (PCBs); fully
halogenated chlorofluoroalkanes; dioxin; asbestos; and hexavalent
chromium." The TSCA is so ineffective that it took a separate act of
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Congress to amend the TSCA so that
the US Environmental Protection
Agency (EPA) could regulate asbestos,
one of the most dangerous toxic sub-
stances. It is because of the inadequa-
cies of the TSCA that parents and pedi-
atricians have been subjected to
multiple high-profile media blitzes
about specific chemicals, such as
phthalates in toys and bisphenol A in
infant bottles,2 that create anxiety
without solving the problems of risky
chemical exposures.

The American Academy of Pediatrics rec-
ommends that chemical-management
policy in the United States be substan-
tially revised to better protect children
and pregnant women.

THE HOPE OF “BETTER LIVING
THROUGH CHEMISTRY”

From the mid-19th century until today,
there has been phenomenal growth in
our knowledge about chemistry. Cur-
rently, there are more 80000 chemi-
cals in commerce in the United States,
more than 3000 of which are consid-
ered to be “high-production volume”
chemicals (chemicals produced in or
imported into the United States in
quantities of =1 million pounds/year).
Under the EPA Inventory Update Re-
porting program, the chemical-
manufacturing industry estimated
that approximately 27 trillion pounds
of chemicals were produced in or im-
ported into the United States per year
in the early part of this decade, which
is the equivalent of approximately 74
billion pounds/day (nearly 250 pounds
perperson) and does not include fuels,
pesticides, pharmaceuticals, or food
products.* Many of these chemicals
are in the environment, and some af-
fect the health of children.

From biomonitoring data from the
Centers for Disease Gontrol and Pre-
ventiond and other documentation®'" it
is known that there is widespread hu-
man exposure to many of these sub-
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FIGURE 1

@ Organophosphate pesticides,
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B Pyrethroid pesticideds, 2%

O Polychlorinated dibenzofurans,
2%

O Polychlorinated biphenyls
(PCBs), 5%

B Non-dioxin-like PCBs, 7%

@ Polychlorinated dibenzo-p-
dioxins, 7%

B Organochlorine pesticides, 7%

O Polyaromatic hydrocarbons
(PAHSs), 12%

B Phytoestrogens, 14%

B Phtalates, 15%

O Metals, 27%

Distribution of detected chemicals in the Centers for Disease Control and Prevention biomonitoring
study, 2005. (Modified with permission from Rushing R. Reproductive Roulette: Declining Reproductive
Health, Dangerous Chemicals, and a New Way Forward. Washington, DC: Center for American Prog-
ress; 2009. Available at: www.americanprogress.org/issues/2009/07/reproductive_roulette.html.)

stances (see Fig 1). These chemicals
are found throughout the tissues and
body fluids of children and adults alike,
including blood, cord blood, and hu-
man milk.

Few of the chemicals that are sup-
posed to be controlled by the TSCA
were intended for human consump-
tion. Because the TSCA does not re-
quire premarket testing of these
chemicals, scientific studies of their ef-
fects on the human body may be
scarce or nonexistent. Food additives,
pesticides, and pharmaceuticals, all of
which are intended for human con-
sumption (although at low levels in the
case of pesticides), do require pre-
market testing and, depending on the
product, some postmarket follow-up.
However, the paradigm established for
food additives, pesticides, and phar-
maceuticals should not be taken as a
model for chemical management.
There are too many chemicals and too
many tests that would need to be per-
formedto use individual chemical test-
ing as a means of ensuring safe chem-
ical management.

CHILDREN ARE NOT LITTLE ADULTS

Children have unique physiologic, de-
velopmental, and behavioral differ-
ences that influence their environmen-
tal exposures. Because children are
smaller than adults, their surface
area—to—body mass ratio is greater.
Children eat more food and drink more
water per unit of body weight than
do adults.”? The respiratory minute
ventilation—inspired air per unit time
adjusting for weight—is greater in
young children than in adults.”™
Children’s behavior changes with age,
and with it, the routes of exposure to
chemicals change.' Infants are inca-
pable of independent locomotion,
which makes it impossible for them to
remove themselves from environmen-
tal hazards such as heat and cold. Chil-
dren of all ages spend more time on
the floor or ground than do adults.
Therefore, children will come into
more contact with contaminants on
these surfaces.

Exposure of people to environmental
toxicants may affect fertility. A recent
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study of blood levels of polybromin-
ated diphenyl ether (PBDE) flame re-
tardants in women found that it took
significantly longer for women with
higher PBDE levels to get pregnant.’
Exposure of the fetus in utero to at
least 1 pharmaceutical, diethyl stilbes-
trol (DES), is recognized to produce ad-
verse health effects on the children
and even the grandchildren of that fe-
tus.'® Further research may reveal that
there may be such a concern with
chemicals in the environment as well.

As children grow and mature, their
bodies may be especially vulnerable to
certain chemical exposures during
critical windows of development. Neu-
rologic and endocrine systems have
demonstrated particular sensitivity
to environmental toxicants at certain
stages of growth. These differences in bi-
ological susceptibility and exposures in
children versus adults support the need
for strong consideration of children in
chemicals policies. This principle must
underpin all chemical-management leg-
islation and regulation.

THE TSCA FAILS TO PROTECT
CHILDREN AND PREGNANT WOMEN

A number of federal laws govern the
safety of food additives, cosmetics,
pharmaceuticals, and pesticides (Ta-
ble 1). The TSCA, which was passed in
1976, with subsequent modifications,
sets out the current federal frame-
work for the regulation of most chem-
icals. Congress established the follow-
ing as the original goals of the TSCA:

1. to develop adequate data about the ef-
fects of chemical substances and mix-
tures on health and the environment
and to ensure that the manufacturers
and processors of such chemical sub-
stances and mixtures be responsible
for the development of such data;

2. to provide adequate authority to
regulate chemical substances and
mixtures that present an unreason-
able risk of injury to health or the
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TABLE 1 US Legislation Concerning Chemicals
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Act Year Passed Subject
Federal Food, Drug, and Cosmetics 1938 Gives authority to the US Food and Drug
Act (FFDGCA) Administration to oversee the safety of
food, drugs, and cosmetics
Federal Insecticide, Fungicide, and 1972 Pesticides
Rodenticide Act (FIFRA)
Toxic Substances Control Act (TSCA) 1976 Chemicals
1988 and 1990: asbestos and radon
1992: lead-based paint
2002: healthy and high-performance schools
Food Quality Protection Act (FQPA) 1996 Pesticides

environment and to take action with
respect to chemical substances
and mixtures that are imminent
hazards; and

3. to ensure that authority over chem-
ical substances and mixtures does
not impede unduly or create unnec-
essary economic barriers to tech-
nologic innovation while ensuring
that the innovation and commerce
of chemical substances and mix-
tures do not present an unreason-
able risk of injury to health or the
environment."

Unfortunately, the TSCA has not met its
goals. The law suffers from a number
of defects that render it ineffective in
assessing the risk posed by chemicals.
Without sufficient information on the
safety or health effects of chemicals, it is
impossible for the EPA to engage in ap-
propriate regulation. Key weaknesses of
the TSCA include the following.

® (osts of TSCA safety testing are of-
ten borne by the public sector. Man-
ufacturers of chemicals are not re-
quired to test chemicals before they
are marketed or to collect data
from tests that may have been per-
formed by others. The TSCA places
the burden of obtaining information
about the potential toxicity of a
chemical on the public rather than
the manufacturer. The EPA s
charged with developing informa-
tion on toxicity, but the agency has
neither the technical nor the finan-
cial resources to perform extensive

research on even a fraction of the
tens of thousands of chemicals in
commerce.

The TSCA has created a non—
evidence-based system for chemi-
cal management. Manufacturers
are required to notify the EPA of
their intent to market a new chemi-
cal; however, they are not required
to perform any safety testing before
notifying the EPA. The EPA estimates
that most such notifications do not
include test data of any type, and
only approximately 15% include
health or safety test data.’”® It is
ironic that companies may harm
themselves by performing pre-
manufacture testing, because they
must disclose any health or safety
data they obtain. This system dis-
courages manufacturer safety test-
ing and also results in chemicals for
which there are less data seeming
to be saferthan chemicals for which
there are more data.

Concerns about chemicals are per-
mitted to be kept from the public. In
their notifications to the EPA, chem-
ical companies may declare large
amounts of information to be “con-
fidential business information.” This
broad exemption has effectively
prevented the EPA from sharing in-
formation about potentially hazard-
ous chemicals with community
groups, local and state govern-
ments, and foreign governments or
international organizations.
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® (Chemicals introduced before 1976
have little oversight. The TSCA dis-
tinguished between chemicals in ex-
istence in 1976 and those intro-
duced after passage of the law.
Those on the market in 1976 were
assumed to be relatively safe and in
need of less testing than “new”
chemicals. To pursue regulation of
these “grandfathered” chemicals,
the EPA must demonstrate that a
chemical has a high likelihood of
causing harm before it can order
testing to determine if there is a
health risk. Between 1979 and 2005,
the EPA used its authority to require
testing on fewer than 200 chemicals
in commerce.

® |Implementation of TSCA regulatory
action is unwieldy. Rule-making un-
der the TSCA is extremely time-
consuming and labor intensive. Af-
ter a nearly decade-long effort to
ban asbestos, the EPA found its ini-
tiative struck down by the courts on
the basis that the agency had over-
stepped its authority under the
TSCA. Since passage of the TSCA, the
EPA hasissued regulationsto banor
limit only 5 existing chemicals or
chemical classes.'®

® The TSCA does not allow review of
chemicals by group. The TSCA re-
quires regulation on a chemical-
by-chemical basis. With tens of
thousands of chemicals in need of
review and the multiyear process
for each such undertaking, it
would require many decades to
review just the high-production
chemicals. For example, the find-
ing of toxicity of a radioactive sub-
stance such as plutonium would
not allow another similar sub-
stance such as uranium to be de-
fined as toxic. The TSCA would re-
quire that testing on the second
compound be conducted com-
pletely anew.
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THE EPA HAS ATTEMPTED TO
IMPLEMENT THE TSCA THROUGH
VOLUNTARY ACTION

The EPA has implemented several vol-
untary programs in attempts to com-
pensate for inadequacies of the TSCA.
These programs include the Endocrine
Disruptor Screening Program, the Vol-
untary Children’s Chemical Evaluation
Program, and the Chemical Assess-
ment and Management Program. Be-
cause these programs are voluntary,
the EPA cannot require companies to
produce information about the health
and safety risks of these chemicals.
Each of these programs has produced
few data over long periods of time, and
none has led to any significant regula-
tory changes."'8 For example, the Endo-
crine Disruptor Screening Program
was called for in legislation passed in
1996, but the EPA only issued its first
test orders, the first step in a multistep
process, in October 2009.2 The Volun-
tary Children’s Chemical Evaluation
Program was launched by the EPA at
the end of 2000. It had the meager goal
of gathering information on health ef-
fects, exposure, risk, and data needs
for 23 chemicals to which children
have a high likelihood of exposure.
More than a decade later, for various
reasons, complete data are not avail-
able for any of those chemicals.?' Be-
cause of its inadequacies, in Septem-
ber 2009 the EPA replaced the
Chemical Assessment and Manage-
ment Program with what it hopes will
be a “more comprehensive approach
to chemicals management.”??

CALLS TO REFORM THE TSCA

The American Medical Association,?
the American Public Health Associa-
tion,2* and the American Nurses Asso-
ciation® have all endorsed the need for
changes to the TSCA. Recognizing that
“[t]he science of testing chemicals and
understanding their health or environ-
mental effects has evolved consider-

TABLE 2 Six Essential Principles for Reform of
Chemical-Management Legislation
(EPAS)

Chemicals should be reviewed against safety
standards that are based on sound science
and reflect risk-based criteria protective of
human health and the environment.

Manufacturers should provide the EPA with the
necessary information to conclude that new
and existing chemicals are safe and do not
endanger public health or the environment.

Risk-management decisions should take into
account sensitive subpopulations, cost,
availability of substitutes, and other relevant
considerations.

Manufacturers and the EPA should assess and
act on priority chemicals, both existing and
new, in a timely manner.

“Green” chemistry should be encouraged, and
provisions that ensure transparency and
public access to information should be
strengthened.

The EPA should be given a sustained source of
funding for implementation.

ably since TSCA was enacted,” the
American Chemistry Gouncil has also
called for the modernization of the
TSCA to “...help assure that we pro-
tect...our children...”%

A number of environmental health pol-
icy entities have been critical of the
TSCA #2730 |n addition, the US Govern-
ment Accountability Office has issued a
number of reports in which the TSCA
was criticized."'851-%% |n 2009, the Gov-
ernment Accountability Office added
the TSCA to its high-risk list for federal
legislation that needs to be updated.3

In 2009, the EPA established 6 essential
principles for reform of chemicals
management legislation (Table 2).%
The proposed principles address
many of the deficiencies of the TSCA
discussed above.

STATE ATTEMPTS AT CHEMICAL-
MANAGEMENT POLICY

In the absence of up-to-date federal
regulatory policy, many states have at-
tempted to fill the gap. A handful of
state legislatures have undertaken
measures to control individual chemi-
cals, such as bisphenol A, or attempted
the comprehensive identification, pri-
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TABLE 5 State-Proposed Principles on Reform
of the TSCA®

Require chemical data-reporting

Demonstrate that chemicals and products are
safe

Prioritize chemicals of concern

Protect the most vulnerable

Promote safer chemicals and products

Address emerging contaminants

Strengthen federal law and preserve states’
rights

Fund state programs

oritization, and regulation of chemi-
cals.®8 Some states have targeted their
efforts specifically at chemicals of con-
cernin children’s products. Chemicals
that have been the subject of state
laws include phthalates and fire retar-
dants. Officials from California, Con-
necticut, lllinois, Maine, Maryland,
Massachusetts, Michigan, New Hamp-
shire, New Jersey, New York, Oregon,
Vermont, and Washington have issued
a list of principles on reform of the
TSCA (Table 3).57

EXAMPLES OF INTERNATIONAL
EFFORTS TO REGULATE CHEMICALS

Over the past decade, an increasing
number of nations have attempted to
exert greater control over the en-
trance of new chemicals into com-
merce and their use in various con-
texts. A number of treaties have
addressed certain classes of pollut-
ants (eg, the Stockholm Convention on
Persistent Organic Pollutants), and
more comprehensive  approaches
have been attempted by individual na-
tions or international entities.

In 1999, Canada passed legislation that
requires the development of a catego-
rization and prioritization system for
the Domestic Substances List, its
chemicals registry. The Domestic Sub-
stances List catalogued approximately
23000 chemicals known to be in com-
merce in Canada since the mid-1980s.
The review, which was completed in
2006, methodically categorized the
chemicals to prioritize those of great-
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est concern for review and possible re-
striction. On the basis of a screening
assessment, chemicals were: desig-
nated as Ganadian Environmental Pro-
tection Act (CEPA)—toxic, in which case
they were subject to additional regula-
tion and restriction; added to the pri-
ority substances list, which requires
an in-depth assessment to be com-
pleted within 5 years; or set aside as
not requiring further study at the
time.3® This process resulted in the
designation of 85 substances as GEPA-
toxic® and the placement of 67 on the
priority substances list.*0 Alithough the
Domestic Substances List categoriza-
tion has been hailed as a model, critics
have stated that Canadian law does not
permit aggressive enough regulation
to occur on those substances consid-
ered to be CEPA-toxic.

In early 2006, the United Nations Envi-
ronment Program’s Governing Council
adopted the Strategic Approach to In-
ternational Chemicals Management
(SAICM), a strategy developed and ne-
gotiated with the participation of a
wide range of stakeholders from more
than 140 countries. The SAICM global
plan of action sets out nearly 300 dif-
ferent activities that will help coun-
tries reach the plan’s overall objective
of achieving the sound management of
chemicals throughout their life cycle
so that, by 2020, they are used and pro-
duced in ways that reduce major ad-
verse effects on health and the envi-
ronment.442  The SAICM includes
activities in the area of policy change,
research, and capacity-building,
among others. It must be noted, how-
ever, that the strategy is purely volun-
tary for all participating nations, and
each country is free to adapt and alter
the approaches used. There is no for-
mal oversight of the strategy or any
enforcement of its recommendations.

In perhaps the most ambitious regula-
tory effort to date, the European Union
(EU) established the new Registration,
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Evaluation, Authorisation and Restric-
tion of Chemicals (REACH) regulation
in 2006.%3 The stated aim of REACH is to
“to improve protection of human
health and the environment from the
risks of chemicals while enhancing the
competitiveness of the EU chemicals
industry.”** This system, which began
to phase in during 2007 and will con-
tinue its staged implementation over a
decade, sought to develop a compre-
hensive regulatory regime for chemi-
cals with the ultimate goal of restrict-
ing the use of the most toxic
substances. Companies must register
all chemicals that are sold in the EU
market in quantities above 1 metric
ton. A list of substances of very high
concern is under development, which
will constitute chemicals for which
substitution is required whenever fea-
sible and which will require an autho-
rization for each individual use of a
substance of very high concern. As of
late 2009, 16 substances had been offi-
cially identified as substances of very
high concern,* but nonprofit organiza-
tions were pressing for the addition of at
least 350 more substances to this desig-
nation.*8 Although REACH was developed
as a system that will cover all EU coun-
tries, there is some flexibility for mem-
ber nations to opt out of or alter certain
provisions. Many key provisions of
REACH have not yet been implemented,
so its full impact is, as yet, unclear.

RECOMMENDATIONS FOR
GOVERNMENT AND ADVOCAGY

1. Whenever a new chemicals policy
is developed or existing policy is
revised, the wide range of conse-
quences of chemical use on chil-
dren and their families should be
a core component.

2. Federal, state, and local policies
should support and enforce sound
chemical management. Policies
should incorporate the following
principles.

987
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a. The regulation of chemicals
must be based on evidence.
However, decisions to limit or
ban chemicals or classes of
chemicals from commerce or
to promote the substitution of
demonstrably less hazardous
chemicals should be based on
reasonable levels of concern
and not depend on demon-
strated negative health effects
after release.

b. “0ld” and “new” chemicals
must meet the same require-
ments for evidence.

¢. Although testing of individual
chemicals should not be the
sine qua non for decisions to
limit or ban chemicals or
classes of chemicals, when
testing is appropriate, those
who propose to market a
chemical must be mandated to
provide evidence that the prod-
uct has been tested in systems
that provide information that is
relevant to the special needs of
pregnant women and children,
including data on reproductive
toxicity; developmental toxicity,
including but not limited to
neurodevelopmental toxicity;
and endocrine disruption, as it
relates to reproduction, neuro-
toxicity, and puberty.

d. Decisions should be based on
information about hazards,
proposed use, and potential ex-
posures. Hazard implies intrin-
sic properties of chemicals or
classes based on molecular
structure (eg, persistence, car-
cinogenicity, or neurotoxicity).
When appropriate for hazard
determination, there must be
consideration of aggregate
(exposure to a single pollutant
via multiple pathways) and cu-
mulative  (concurrent expo-
sures to multiple pollutants

FROM THE AMERICAN ACADEMY OF PEB

with a common mechanism of
action via multiple pathways)
exposure concepts similar to
those of the Food Quality Pro-
tection Act.

. Chemicals must meet safety

standards similar to those met
by pharmaceuticals or pesti-
cide residues on food, that is,
“reasonable certainty of no
harm.” Exceptions should be
available for chemical use
when no safer alternatives ex-
ist. Such exemptions should re-
quire individual regulatory ap-
proval and biannual review to
ascertain whether the exemp-
tion is still necessary.

. There must be postmarketing

surveillance of the effects of a
chemical, and the EPA must
have the authority and means
to remove a chemical if post-
marketing surveillance indi-
cates that it no longer meets
the standard for being re-
leased to the market.

. Companies that propose to

place a new chemical on the
market must develop a means
for biomonitoring of that chem-
ical before it is marketed.

. Companies must develop a

public information document
for each new chemical mar-
keted. This document must be
in lay language and approved
by the EPA before the chemical
is marketed. A companion doc-
ument must be developed for
all consumer products that
contain the chemical and must
be updated with each new for-
mulation of the product or ev-
ery 3 years. This document
must include the results of any
premarket testing and any
postmarket surveillance. It
must include information
about risks associated with

acute, high-dose exposure and
chronic low-dose exposure as
well as contact information for
people who need additional
information.

3. The EPA must have a relatively sim-

ple process to require additional
testing when information suggests
the need for such testing.

. Federal biomonitoring programs,

such as the Centers for Disease
Control and Prevention National
Biomonitoring Program, must be
expanded. It is recognized that
this program provides secondary
prevention, but it may serve as an
early warning system. Stored
samples may allow look-backs
when new problems develop in
the future.

. Federal funding should be pro-

vided for research to prevent,
identify, and evaluate the effects
of child exposures to chemicals.
Development of additional chemi-
cal testing methodologies is
needed to ensure that exposures
to existing and new chemicals can
be identified. Consensus in the sci-
entific community is needed on
methods and biomarkers to iden-
tify and evaluate chemicals for ad-
verse effects through endocrine
disruption. Funding to support
studies to examine longterm and
subclinical chemical effects is
needed.

. Federal policies should reward and

promote developments in green
chemistry that serve to replace exist-
ing chemicals of concern and their
commercial applications.

RECOMMENDATIONS FOR
PEDIATRICIANS

1. Pediatricians should familiarize

themselves with the information
about chemicals inthe environment
and their effects on child health.
Many chemicals are reviewed inthe
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American Academy of Pediatrics
manual Pediatric Environmental
Health#” The third edition of this
book will be available in 2011.

2. Pediatricians should learn about
the resources contained in the Envi-
ronmental Health and Toxicology
pages of the National Library of
Medicine Web site. (http://sis.nim.
nih.gov/enviro.html). Those por-
tions that will be of most use in
counseling families include Lact-
Med (http://toxnet.nim.nih.gov/cgi-
bin/sis/htmlgen?LACT) (a peer-
reviewed and fully referenced
database of drugs to which breast-
feeding mothers could be exposed)
and the Household Products Data-
base  (http://householdproducts.
nim.nih.gov) (which links >8000
consumer brands to chemicals they
may contain on the basis of Mate-
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rial Safety Data Sheets provided by
the manufacturers).

Pediatricians with questions about
acute chemical exposures and tox-
icity should call the Poison Control
Center at 800-222-1222. For ques-
tions about long-term, low-dose ex-
posure or other issues related to
children and chemicals, pediatri-
cians should contact their regional
Pediatric  Environmental Health
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