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* SYNONYMS: Taxus baccata, Taxus cuspidata, Taxus
brevifolia; Taxus canadensis; Taxus floridana;
American Yew; Chinese yew; English yew; Japanese
yew; Ground hemlock; Pacific yew; Western yew

Uses

Yews are evergreen shrubs or trees with alternate
branch and reddish brown, thin, scaled bark. They
are common as ornamental hedging and ground
covers. The yew is often brought indoors at Christ-
mas and used as decoration. Aqueous extracts of the
yew have been used for years in Native American folk
medicine for the cardiotonic, expectorant, antispas-
modic, diuretic, and antiseptic properties. Experi-
ments are being conducted on the potential for some
extracts to possess central nervous system depressant,
analgesic, antipyretic, cytotoxic, and antileukemic
properties. Paclitaxel (Taxol) is an antineoplastic
agent derived from various Taxus species used to
treat numerous types of cancer including ovarian,
breast, nonsmall cell lung and Kaposi’s sarcoma.

Exposure Routes and Pathways

Ingestion of any part of the plant is the common
route of exposure. The aril is not toxic. The hard
seed and leaves are toxic and have the potential to
release taxine. The plant parts are toxic whether
green or dry.

Toxicokinetics

Taxine can be absorbed orally or by injection. Inha-
lation absorption is unlikely because it is not highly
volatile. The onset of symptoms may be within 1 h or
delayed for several hours. Systemic symptoms are
expected within 1–3 h.

Mechanism of Toxicity

The main toxins of the yew species are the alkaloids
taxine A and taxine B, which are present in all parts
of the shrub except the fleshy part of the berry. These
compounds are capable of causing symptoms similar
to digitalis poisoning including hypotension, brady-
cardia, and depressed myocardial contractility and
conduction delay. The mechanism appears to involve
a block of the distal part of the conduction tissue of
the heart, which can result in fatal arrhythmias.
Atrioventricular conduction is particularly suscepti-
ble to yew alkaloids.

Acute and Short-Term Toxicity
(or Exposure)

Human

Serious poisoning is uncommon. Most cases of yew
berry ingestions result in no symptoms, because the
seed must be chewed to release the taxine. One
chewed berry may be potentially fatal in a child.
Persons who ingest other parts of the plant or mul-
tiple berries should have gastric decontamination
performed.

Symptoms initially expected after ingestions of
leaves or a chewed seed are dizziness, dry mouth, and
mydriasis, which develop rapidly. Nausea, vomiting,
and abdominal pain follow these symptoms. A rash
may appear, and facial pallor and cyanosis or reddish
discoloration of the lips may occur. This is followed
by generalized muscle weakness and drowsiness lead-
ing to coma. Seizures are also possible.

The primary action of these alkaloids is brad-
ycardia and various other life-threatening arrhyth-
mias with hypotension and decreased respiratory
function. Death is due to cardiac and/or respiratory
failure. Anaphylactoid reactions have been reported
from chewing yew needles. If the seeds are ingested
and not masticated, there is a likelihood they will
pass without releasing the taxine.

Severe contact dermatitis can result from cutting
yew wood. Taxines are water soluble, so drinking
teas or water in which leaves are soaking is poten-
tially dangerous.



Chronic Toxicity (or Exposure)

Human

Chronic ingestion of the yew species has revealed
liver and kidney fatty degeneration on autopsy.

Clinical Management

Animal

In animals, ingestion of large amounts of any part of
the yew often causes sudden death without previous
symptomatology or signs of struggle. Survival after
yew poisoning is uncommon. Smaller ingestions
would be expected to cause gastroenteritis. Clinical
signs in a herd of 35 yew-poisoned cattle included
lethargy, recumbency, dyspnea, jugular pulsation and
distension, and death. Most cattle died within 4 h.
EKG changes and seizures were noted in dogs. Tox-
icity symptoms in a horse included weak pulse, ataxia,
lower lip and tail limp, leg muscle trembling, respira-
tory grunt, collapse, seizures, and death within 15 min.

Induction of emesis should not be attempted.
Lavage may be used if possible. Activated charcoal
and a cathartic should be administered. Life support
and respiratory function should be maintained as
needed. Diagnosis of yew poisoning is based on the
presence of yew plant in the gut on necropsy.

Lethal toxic doses reported in specific animal spe-
cies are as follows:

* Horse: 2 g leaves per kg body weight or 100–
200 g.

* Sheep: 10 g leaves per kg body weight or 100–
200 g.

* Dog: 30 g of leaves.
* Swine: 3 g leaves per kg body weight or 75 g.
* Fowl: 30 g of leaves.
* Oxen: 10 g leaves per kg body weight or 500 g.
* Goats: 12 g leaves per kg body weight.

Surprisingly, deer are able to eat the foliage of
Taxus cuspidata and apparently suffer no harm.

Human

Basic and advanced life-support measures should be
utilized as needed. Several studies have demonstrated
that the vast majority of unintentional exposures result
in either no effects or only minor gastrointestinal
symptoms. However, intentional exposures require
management in an emergency department or other
critical care environment. There are no antidotes. No
laboratory test identifies taxine specifically.

Serious ingestions require cardiac monitoring in an
intensive-care setting. Hypotension may be resistant
to dopamine and dobutamine. Norepinephrine can
also be used. Bradycardia can be treated with atro-
pine and a temporary pacemaker as needed. Digoxin-
specific FAB antibody fragments have been used with
some success for cardiac conduction abnormalities
after a yew exposure. If no contraindication, lido-
caine, amiodarone, or procainamide may be used for
ventricular dysrhythmias.

See also: Digitalis Glycosides.

Further Reading
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really poisonous to you? Clinical Toxicology 36(3):
219–223.

Olin BR (1993) Yew. The Lawrence Review of Natural
Products May.

Wax PM, Cobaugh DJ, and Lawrence RA (1999) Should
home ipecac-induced emesis be routinely recommended
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spp.) alkaloids. Toxicon 39(2–3): 175–185.

Yohimbine
Rebeca Gracia

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by Denise A Kuspis, volume 3, pp. 420–421, & 1998,

Elsevier Inc.

* CHEMICAL ABSTRACTS SERVICE REGISTRY NUMBERS:
CAS 146-48-5 (Yohimbine); CAS 65-19-0 (Yo-
himbine hydrochloride)

* SYNONYMS: Aphrodine; Pausinystalia yohimbe (Co-
rynanthe yohimbe); Cotyine; Rauwolfia serpentina
(roots only); YoYo; Quebrachine; Actibine; Aphro-
dyne; Dayto Himbin; Revervyl; Reverzine; Yobine;
Yocon; Yohimex; Yohydrol (also available in var-
ious combination products); (16a,17a)-17-Hydro-
xyyohimban-16-carboxylic acid methyl ester

* CHEMICAL/PHARMACEUTICAL/OTHER CLASS: Rub-
iaceae family and a-2 antagonist
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* CHEMICAL FORMULA: C21H26N2O3
* CHEMICAL STRUCTURE:
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Uses

Yohimbine is used in the treatment of impotence, and
as an aphrodisiac and mild hallucinogen. It is also
used as a mydriatic and sympatholytic and has been
suggested as an antidote to clonidine overdose.

Background Information

Yohimbine has been on the US Food and Drug Ad-
ministration (FDA) unsafe herb list since March
1977, it is approved for use in veterinary medicine, as
a reversal agent for xylazine overdose. Yohimbine
has FDA approval as a mydriatic and sympatholytic
in humans. It is also available as a herbal supplement
without a prescription.

Exposure Routes and Pathways

Ingestion is the most common route of accidental
and intentional exposure to yohimbine. The sub-
stance is extracted from the bark of the tree Cory-
nanthe yohimbe. This tree is found in western Africa.
The powder form may also be smoked or steeped
into a tea. It is available in an intravenous form for
veterinary purposes.

Toxicokinetics

Oral absorption is rapid, with an absorption half-life
of 7–11 min. Peak plasma levels occur at 45–60 min.
The volume of distribution is highly variable, demon-
strated to be 2.2471 to 1.25 l kg� 1 after oral
administration but 0.26 l kg�1 after intravenous ex-
posure. Yohimbine is excreted via the kidneys. Less
than 1% of the unchanged drug was recovered in the
urine after 24 h. Yohimbine is rapidly eliminated from
the plasma with a half-life of less than 1 h.

Mechanism of Toxicity

Yohimbine is a competitive a-2 antagonist causing
increased sympathetic outflow and enhanced release

of norepinephrine. In fact, a two- to threefold increase
in plasma norepinephrine has been reported after in-
travenous doses of 0.016 mg kg� 1. Yohimbine may
also have effects at a-1 adrenoceptors and, in high
concentrations, serotonin and dopamine receptors. It
also has been shown to inhibit monoamine oxidase.

Acute and Short-Term Toxicity
(or Exposure)

Animal

Yohimbine has US FDA approval to reverse the ef-
fects of xylazine in dogs. Toxic effects are similar to
those observed in humans. Hypertension, tachycar-
dia, central nervous system stimulation, and antidi-
uresis may occur.

Human

Although overdoses are rare, oral doses of 15–20 mg
have produced hypertension. Oral doses as little as
0.1 mg kg� 1 may produce stimulant effects but re-
ported therapeutic doses vary and up to 100 mg day� 1

has been given. Daily doses of 18 mg divided three
times a day are generally well tolerated. Toxic man-
ifestations usually involve tachycardia, diaphoresis,
mydriasis, salivation, nausea, vomiting, and facial flu-
shing. Neurological signs include dizziness, anxiety,
‘squeezing headache’, incoordination, and pares-
thesias.

Clinical Management

Basic and advanced life-support measures should be
performed as needed. Gastric decontamination with
activated charcoal may be beneficial if performed
within the first hours of ingestion. Treatment is fo-
cused on decreasing hypertension and anxiety. Nit-
roprusside is preferred for severe hypertension
although labetalol, nitroglycerin, and phentolamine
are possible alternatives. Clonidine may be effective
to reverse the a-adrenergic antagonism. Diazepam is
useful to decrease anxiety.

See also: Clonidine.

Further Reading

Friesen K, Palatnick W, and Tenenbein M (1993) Benign
course after massive ingestion of yohimbine. Journal of
Emergency Medicine 11: 287–288.

Roberge RJ, McGuire SP, and Krenzelok EP (1996)
Yohimbine as an antidote for clonidine overdose. Ameri-
can Journal of Emergency Medicine 14: 678–680.
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* REPRESENTATIVE CHEMICALS: Zinc chloride (ZnCl2);
Zincochromite (ZnCrO4); Zinc sulfate (ZnSO4)

* CHEMICAL ABSTRACTS SERVICE REGISTRY NUMBER:
CAS 7440-66-6

* SYNONYMS: LS6; Blue powder; Merrillite
* CHEMICAL/PHARMACEUTICAL/OTHER CLASS: Metals
* CHEMICAL FORMULA: Zn2þ

Uses

Zinc is an essential trace element and is commonly
ingested as a nutritional supplement. Divalent zinc is
one of the most important of the micronutrients.
More than 100 enzymes are zinc dependent; for ex-
ample, carboxypeptidase, carbonic anhydrase (which
is responsible for the exchange of carbonic acid in the
blood and the exhalation of carbon dioxide), and the
alcohol dehydrogenase (which metabolizes alcohol).
Deficiency of zinc, especially in newborns, results in
impaired growth, loss of hair, skin eruptions, and
often impaired or delayed sexual maturation. Many
medical problems are also associated with zinc de-
ficiencies (e.g., ulcerative colitis, chronic renal dis-
ease, and anemia).

Commercially, zinc is used in galvanized iron and
in various alloys (e.g., brass and bronze). It is also
used in dry cell batteries, electrical fuses, fungicides,
and construction materials (e.g., roofing and gutters).
Zinc chloride is used in electroplating, soldering
fluxes, burnishing and polishing compounds for steel,
and in antiseptic and deodorant solutions. Zinc chlo-
ride is used as yellow pigment. Zinc oxide is used in
ointments, rubber, and paints (for white pigments).

Exposure Routes and Pathways

Ingestion and inhalation of zinc are possible expo-
sure pathways. Zinc is readily absorbed by most

plants and, hence, is found in most foods (especially
grains, nuts, legumes, meats, poultry, and most sea-
food). The concentration of zinc in drinking water
depends on the composition of water pipes and ves-
sels. Inhalation is a significant exposure pathway in
industrial areas, where zinc levels in air are high.

The concentrations of zinc in various foods and
human tissues have also been determined. In a 1980–
82 survey of total diet samples, the Food and Drug
Administration (FDA) estimated that the average in-
take of zinc from food (including water) for an adult
was 0.23mgkg� 1 day�1. The FDA concluded that
the daily intake of zinc from the inhalation of am-
bient air is negligible compared to the daily intake
from food. Certain population groups may be ex-
posed to higher concentrations of zinc than the gen-
eral population. People who work in coal mines,
people who work with the refining and smelting of
nonferrous metals, and people who live near waste
sites and metal smelting operations may be exposed
to high levels of zinc. People who consume large
amounts of foods high in zinc content, such as oys-
ters and mussels, may also be exposed to high levels
of zinc. The higher exposure may not always be
manifested as increased body burden in the exposed
individuals.

Toxicokinetics

Up to 30% of ingested zinc is absorbed from the
small intestine; however, a homeostatic mechanism
controls the absorption. Nutritional status also influ-
ences zinc absorption; deficiency of pyridoxine or
tryptophan somewhat inhibits absorption. Zinc in-
duces a zinc metallothionein, the form in which it is
bound to the liver and other tissues. The pancreas is
high in zinc, and in males the prostate gland contains
the greatest store of zinc. Zinc is excreted in the feces.

Mechanism of Toxicity

Excessive zinc interferes with iron and copper meta-
bolism; the latter leads to copper-deficiency anemia.
Salts of strong mineral acids are corrosive to skin and
intestine.



Acute and Short-Term Toxicity
(or Exposure)

Animal

Acute oral toxicity in rodents exposed to zinc is low,
with LD50 values in the range 30–600mgkg�1 body
weight, depending on the zinc salt administered.
Acute effects in rodents following inhalation or in-
tratracheal instillation of zinc compounds include
respiratory distress, pulmonary edema, and infiltra-
tion of the lung by leukocytes.

Human

Zinc is a skin irritant. It is difficult to ingest too much
zinc from foodstuffs. Consumption of beverages
stored in galvanized containers or pipes, use of zinc
utensils, or ingestion of too many zinc supplements
can result in nausea, cramps, vomiting, and diarrhea.

In the industrial setting, inhalation of fumes of
zinc, zinc oxide, or zinc chloride leads to pulmonary
edema and metal fume fever. Onset occurs within
4–6 h and may be delayed up to 8 h. Symptoms in-
clude chills alternating with fever, sweating, and
weakness, which can last from 24 to 48 h.

Zinc salts (e.g., zinc chloride and zinc sulfate) are
corrosive to the skin and the gastrointestinal tract
and can cause acute tubular necrosis and interstitial
nephritis.

Chronic Toxicity (or Exposure)

Animal

Zinc is not carcinogenic; however, testicular tumors
were induced by direct injection of zinc chloride into
the testes of experimental animals (copper chloride
produced the same effect).

Human

Since the zinc–copper ratio is important, intake of
too much zinc can lead to symptoms of copper de-
ficiency. However, patients have taken 10 times the
recommended daily allowance for zinc with no
adverse reaction.

Chronic inhalation of zinc compounds can lead to
liver damage, which can be fatal.

Clinical Management

Clinical management is supportive. Chelating agents
such as British Antilewisite (2,3-dimercaptopro-
panol) or D-penicillamine are not effective.

Environmental Fate

Zinc enters the air, water, and soil as a result of both
natural processes and human activities. Most zinc
enters the environment as the result of human
activities, such as mining, purifying of zinc, lead,
and cadmium ores, steel production, coal burning,
and burning of wastes. These releases can increase
zinc levels in the atmosphere. Waste streams from
zinc and other metal manufacturing and zinc chem-
ical industries, domestic wastewater, and run-off
from soil containing zinc can discharge zinc into
waterways. The level of zinc in soil increases mainly
from disposal of zinc wastes from metal manufactu-
ring industries and coal ash from electric utilities. In
air, zinc is present mostly as fine dust particles. This
dust eventually settles over land and water. Rain and
snow aid in removing zinc from air. Most of the zinc
in bodies of water, such as lakes or rivers, settles on
the bottom. However, a small amount may remain
either dissolved in water or as fine suspended parti-
cles. The level of dissolved zinc in water may increase
as the acidity of water increases. Some fish can col-
lect zinc in their bodies if they live in water contain-
ing zinc. Most of the zinc in soil is bound to the soil
and does not dissolve in water. However, depending
on the characteristics of the soil, some zinc may
reach groundwater. Contamination of groundwater
from hazardous waste sites has been noticed. Zinc
may be taken up by animals eating soil or drinking
water containing zinc. If other animals eat these an-
imals, they will also have increased amounts of zinc
in their bodies.

Ecotoxicology

Bivalves and other sessile estuarine organisms are
often used as a measure of contamination of estua-
rine water because they usually contain higher levels
of metals than fish. The arithmetic mean concentra-
tion of zinc in oysters (Crassostrea virginica) from
the Mississippi Sound collected in 1988 was
640mgkg� 1 (wet weight). In a nationwide mussel
watch program, the mean concentrations of zinc in
molluscs (Mytilus edulis) around the coast of the
United States during 1976–88 ranged from 67 to
3700mgkg� 1 (dry weight). Although the concen-
tration on a nationwide basis varied depending on
sampling sites, the level of zinc showed little evidence
of statistically significant change during 1976–88.
The mean concentration of zinc in oysters (Crass-
ostrea virginica) collected from the US coastline
of the Gulf of Mexico during 1986–88 was
2150mgkg� 1 (dry weight). In the National Con-
taminant Biomonitoring Program, the geometric
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mean concentration of zinc in various whole fish was
21.7mgkg�1 (wet weight). Of all fish tested (e.g.,
bloater, sucker, white perch, bass, and catfish.), com-
mon carp showed the highest level of zinc. No signi-
ficant trend in the level of zinc in whole fish was
observed during 1978–84. The concentration of zinc
in yellow perch (Perca flavescens) from six acidic
lakes in northwestern New Jersey ranged from 26.1
to 66.2mgkg�1 (dry weight). Although the concen-
trations of mercury and lead in fish from acidic lakes
were higher compared to fish collected from non-
acidic lakes, the concentrations of zinc showed no
significant difference. Similarly, high concentrations
of zinc were not found in white suckers (Catostomus
commersoni) and brown bullheads (Ictalurus ne-
bulosus) collected from two acidic Adirondack lakes
in New York.

Exposure Standards and Guidelines

The American Conference of Governmental Indus-
trial Hygienists threshold limit value–time-weighted
average (TLV – TWA) for zinc chloride (as fume) is
1mgm� 3. The TLV – TWA for zinc oxide (as fume)
is 5mgm� 3.

Miscellaneous

For hundreds of years before being recognized as a
distinct element, zinc ores were used to make brass.
The pure metal was isolated in India in the thirteenth
century. Zinc occurs at 0.02% in the Earth’s crust.

See also: Metallothionein; Metals.

Further Reading

Jakubowski M (2001). Zinc and cadmium. In: Bingham E,
Cohrssen B, and Powell CH (eds.) Patty’s Toxicology, 5th
edn., vol. 2, pp 253–269. New York: Wiley.

Zatta P, Lucchini R, van Rensburg SJ, and Taylor A (2003)
The role of metals in neurodegenerative processes: Al-
uminum, manganese, and zinc. Brain Research Bulletin
62(1): 15–28.

Relevant Websites

http://www.atsdr.cdc.gov – Agency for Toxic Substances
and Disease Registry. Toxicological Profile for Zinc.

http://www.inchem.org – Zinc (Environmental Health
Criteria 221 from the International Programme on
Chemical Safety).

Zinc Oxide
Rebeca Gracia

& 2005 Elsevier Inc. All rights reserved.

* CHEMICAL ABSTRACTS SERVICE REGISTRY NUMBER:
CAS 1314-13-2

* SYNONYMS: Chinese white; Zinc white; Flowers of
zinc; Philosopher’s wool; Calcine; Amalox; Cala-
mine; Felling zinc oxide; Zincite; AZO 22; Emar;
Outmine; Pasco

* CHEMICAL/PHARMACEUTICAL/OTHER CLASS: Metals
* CHEMICAL FORMULA: ZnO

Uses

Zinc oxide is used in various pharmaceutical prod-
ucts such as ointments, powders, creams, bandages,
gauze, and pastes. It is commonly found in combi-
nation with other topical agents. Medicinal-grade
zinc oxide is a concentration of no less than 99.5%
and calamine is no less than 98%. Zinc oxide is
used in industry as an accelerator, rubber reinfor-
cing agent, in paints (white pigment, mold-growth

inhibitor), plastics (ultraviolet absorber), feed add-
itive, cosmetics, as a photoconductor, and in piezo-
electric devices.

Exposure Routes and Pathways

Exposure to zinc oxide can occur through inhalation,
ingestion, and eye or skin contact. Ingestion of zinc
oxide ointments is most common in household set-
tings and is generally considered nontoxic due to
relatively low product concentrations. Inhalation of
zinc oxide in industrial areas, as particulate matter or
fumes, may lead to potentially toxic exposures.

Toxicokinetics

Zinc oxide is not absorbed to any significant amount
when applied to intact skin. It is absorbed slowly
when ingested; only 20–30% of dietary zinc is ab-
sorbed from the small intestine. Inhalation may re-
sult in minimal systemic absorption. Zinc is widely
distributed throughout the body with increased con-
centrations of zinc metallothionein being found in
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the liver, pancreas, muscles, and bone. It is highly
protein bound and excess zinc may also be stored in
erythrocytes. Zinc is excreted predominately in the
feces.

Mechanism of Toxicity

Topical and inhalational exposures to zinc oxide pri-
marily produce irritation. Excessive systemic absorp-
tion of zinc may result in altered iron and copper
metabolism with resultant toxicity.

Acute and Short-Term Toxicity
(or Exposure)

Animal

Topical administration of zinc oxide in animals failed
to cause toxicity. The oral LD50 in mice is
7950mgkg�1. The LC50 in mice is 2500mgm� 3

(duration not provided). Rats exposed to 2500mg
m� 3 for 3–4 h died either during or immediately af-
ter the exposure. Guinea pigs exposed to 0.7mgm� 3

over 1 h showed no change in pulmonary airway re-
sistance, but did demonstrate progressive diminution
in lung compliance. Guinea pigs exposed to 5 or
7mgm�3 zinc oxide fumes for 3 h day�1 for 5 and 6
days, respectively, had transient changes in pulmo-
nary function with small airway inflammation and
edema. These animals showed reduced total lung
capacity, vital capacity, and carbon monoxide diffu-
sion capacity. No adverse effects were observed in
guinea pigs exposed to zinc oxide fumes at a con-
centration of 2.7mgm� 3.

Chronic Toxicity (or Exposure)

Animal

Zinc oxide administered to rats at 200mgkg� 1

day� 1 for 21 days prior to mating and throughout
pregnancy resulted in increased fetal deaths and
reduced fetal body weights. No adverse effects were
observed at 100mgkg� 1 day�1.

Human

Ingestion of large amounts of zinc oxide may cause
nausea, cramps, vomiting, and diarrhea. Zinc oxide
is often used in ointments along with vitamins A and
D, and toxicity usually develops to these added con-
stituents rather than the zinc oxide. It would require
an ingestion of greater than 60 g of a typical oint-
ment to result in vitamin A toxicity. Smaller amounts
could also cause gastrointestinal disturbances such as
diarrhea due to the emollient base. As much as

2 g kg� 1 of zinc oxide has been tolerated. Zinc oxide
dust is an irritant at high concentrations can result in
respiratory system effects. Acute inhalation of zinc
oxide can result in coughing, substernal pain, upper
respiratory tract irritation, rales, chills, fever, nausea,
and vomiting. Inhalation of zinc oxide fumes can
result in metal fume fever.

In Vitro Toxicity Data

Zinc oxide has been demonstrated to be mutagenic,
causing alterations in cell lines.

Human

Prolonged, recurring zinc oxide exposures to the skin
may cause papular-pustular eruptions. This skin con-
dition may be referred to as oxide pox. Studies of
zinc refinery workers found no correlation between
exposures and lung or other types of cancer. Chronic
inhalation of zinc compounds has been implicated in
cases of fatal liver damage.

Clinical Management

Clinical management is supportive. Gastric decon-
tamination should be considered only in the case of
massive ingestions. Normal zinc levels in the blood
are between 68 and 136 mg dl�1. Chelating agents
such as BAL (British Antilewisite; 2,3-dimercapto-
propanol) or calcium EDTA will enhance removal of
zinc, but are not likely indicated unless the unusual
case of massive chronic exposure. Hemodialysis and
other methods of extracorporeal elimination are not
necessary.

Environmental Fate

Zinc oxide poses no inherent risk to ecosystems, but
it may be dissociated and release a zinc ion that can
then result in aquatic toxicity.

Exposure Standards and Guidelines

Occupational Safety and Health Administration per-
missible exposure limit: 15mgm� 3 of air for total
zinc oxide dust and 5mgm� 3 for the respirable
fraction as an 8 h time-weighted average (TWA) con-
centration.

National Institute for Occupational Safety and
Health recommended exposure limits: 5mgm� 3 for
total zinc oxide dust as a TWA for up to a 10 h
workday and a 40 h workweek and a 15min ceiling
of 15mgm� 3 (based on the risk of metal fume
fever).
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American Conference of Governmental Industrial
Hygienists threshold limit value (TLV): 10mgm� 3

for total zinc oxide dust (containing no asbestos and
o1% crystalline silica), as a TWA for a normal 8 h
workday and a 40 h workweek; TLV � TWA of
5mgm� 3 and a TLV � STEL (short-term exposure
limit) of 10mgm� 3 for zinc oxide fume (based on
providing reasonable control of this nuisance dust).

See also: Cosmetics and Personal Care Products; Zinc.

Further Reading

Meerdink GL, Reed RE, and Perry D (1986) Zinc poison-
ing from the ingestion of pennies. Proceedings of
American Association of Veterinary Laboratory
Diagnosticians 29: 141–150.
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APPENDIX 1

SELECTED TOXICOLOGY-RELATED INSTITUTIONS

Academy of Toxicological Sciencesn

Sachin S Devi and Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by David M Krentz and Harihara M Mehendale,

volume 1, p. 7, & 1998, Elsevier Inc.

The Academy of Toxicological Sciences was estab-
lished in 1981 for the purpose of recognizing and
certifying toxicologists in order to ensure the com-
petence and experience of professional practitioners
whose work affects the public welfare. Recognition
and certification are accomplished by the peer-review
process, a time-honored mechanism for scientists to
evaluate one another. The academy bases certifica-
tion on formal training, proven ability, and experi-
ence. Demonstrated achievement, rather than the
potential for achievement, is the substance of the
academy’s evaluation process. Thus, an individual
certified as a fellow in toxicology by the Academy of
Toxicological Sciences is a qualified person who
actively practices toxicology and who has been
evaluated by the peer-review process by the acade-
my according to its bylaws.

Candidates for certification must have broad
knowledge of toxicology and demonstrate substan-
tive involvement in toxicological activities. To apply,
an applicant submits an application form and sup-
porting documentation to the secretary-treasurer of
the academy. The board of directors reviews the cre-
dentials of applicants twice a year in the spring and
fall. The criteria for certification in toxicology by the
academy are divided into three sections: (1) educa-
tion and training, (2) professional experience, and
(3) demonstration of scientific judgment and recog-
nition. Following review by the board of directors,
candidates are notified in writing of the board’s
decision.

Successful candidates are certified as fellows of the
academy for a period of 5 years. Every 5 years, each
fellow is re-certified by submitting a current curri-
culum vitae for the board’s review and vote.

Contact Details

Academy of Toxicological Sciences, Secretariat
9200 Leesburg Pike
Vienna, VA 22182, USA
Tel.: þ 1-703-893-5400

American Academy of Clinical Toxicology
Christopher P Holstege

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by Harihara M Mehendale, volume 1, p. 50, &

1998, Elsevier Inc.

History

The American Academy of Clinical Toxicology
(AACT) was founded in 1968 by a group of physi-
cians and scientists with the specific goal of advan-
cing the diagnosis and treatment of poisonings. In
1974, the AACT established the American Board of

Medical Toxicology (ABMT) to certify physicians in
the specialty of clinical toxicology. This subspecialty
was recognized by the American Board of Medical
Specialties in 1992. In 1985, a second certifying
board, the American Board of Applied Toxicology
(ABAT) was established for nonphysician peer
recognition.

Mission

The AACTwas established in 1968 as a not-for-profit
multidisciplinary organization uniting scientists and
clinicians in the advancement of research, education,

nAdapted from information supplied by the Academy of Toxi-
cological Sciences.



and prevention and treatment of diseases caused by
chemicals, drugs, and toxins.

Purpose

The AACT unites scientists and clinicians in the
advancement of research, education, and prevention
of diseases caused by chemicals, drugs, and other
toxins. Today, the AACT is an international organ-
ization whose membership comprises clinical and re-
search toxicologists, physicians, veterinarians,
nurses, pharmacists, analytical chemists, industrial
hygienists, poison information center specialists, and
allied professionals.

Objectives

The founders of AACT established the academy to:

* Promote the study of health effects of poisons on
humans and animals.

* Unite into one group scientists and clinicians
whose research, clinical, and academic experience
focus on clinical toxicology.

* Foster a better understanding of the principles and
practice of clinical toxicology.

* Encourage development of new therapies and
treatment in clinical toxicology.

* Facilitate information exchange among individual
members and organizations interested in clinical
toxicology.

* Define the position of clinical toxicologists on
toxicology-related issues.

Key Activities

The ABAT was established by the AACT to provide
special recognition to professionals (other than
practicing physicians) who demonstrate exceptional
knowledge, experience, and competence in applied
clinical toxicology. An examination is administered
periodically and is open to AACT members who
meet the qualifications. Candidates who pass the ex-
amination are awarded the status of Diplomate of
the American Board of Applied Toxicology.

Publications

Members receive AACTion, the Academy’s newslet-
ter, to keep them current with the organizational
activities of the AACT. The Academy seeks to be
active on issues that affect the membership and the
discipline of clinical toxicology. As the need arises,
an ad hoc committee is appointed to develop an
Academy position paper. A directory that identifies
the members of the Academy is available only to
AACT members. The Journal of Toxicology � Clin-
ical Toxicology is the official journal of AACT.

Meetings

The AACT, affiliated with many professional organ-
izations, holds annual meetings in conjunction with
both the American and Canadian Associations of
Poison Control Centers and the American College of
Medical Toxicology.

Awards and Grants

AACT offers a Multicenter Research Award, the
Lampe-Kunkle Research Award, and the Micro-
medex International Travel Scholarship.

Related Organizations

The AACT was a charter member of the World Fed-
eration of Associations of Clinical Toxicology Cen-
ters and Poison Control Centers sponsored by the
World Health Organization. The Academy supports
the efforts of other toxicology organizations world-
wide.

Contact Details

American Academy of Clinical Toxicology
P.O. Box 8820, 777 East Park Drive
Harrisburg, PA 17105, USA
Tel.: þ 1-717-558-7847
URL: http://www.clintox.org
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Mission

The American Association of Poison Control Centers
(AAPCC) is a nationwide organization of poison
centers and interested individuals. (For a complete
listing of poison centers please see the website.)

Purpose

The AAPCC provides a forum for poison centers and
interested individuals to promote the reduction of
morbidity and mortality from unintentional poison-
ings through public and professional education and
scientific research. It sets standards for poison center
operations.

Membership Criteria

There are several membership categories of the
AAPCC including US Poison Center Member, Poison
Prevention Education Center, Associate Institutional
Member, Canadian Associate Institutional Member,
Animal Poison Center, Industry Product Surveillance
Service of Industry Poison Center, Individual Mem-
ber, Emeritus Individual Member, and Sustaining
Member. Each membership category has its own cri-
teria and related entitlements (see Website).

Key Activities

The activities of the AAPCC include the following:

* Certification of regional poison centers and poison
center personnel.

* Interaction with private and governmental agenc-
ies whose activities influence poisoning and poison
centers.

* Development of public and professional education
programs and materials.

* Collection and analysis of national poisoning
data.

AAPCC policies and programs are determined by
the Board of Directors, composed of the officers of
the Association (president, past-president, president-
elect, secretary, treasurer) and eight directors. Elected
at-large, Board of Directors members serve 3 year
terms.

Publications

The AAPCC publishes the following:

* Annual Report of the American Association of
Poison Control Centers Toxic Exposure Surveil-
lance System (TESS) published every September in
The American Journal of Emergency Medicine.

* The Association’s newsletter, The Poison Line,
published six times a year.

* Hosts an online discussion forum called ‘Patient
Management Guidelines for Poisonings’.

Meetings

Each year, the Association holds a meeting that in-
cludes scientific presentations, business meetings,
and committee meetings.

Awards and Grants

The AAPCC offers a Recognition Award to individu-
als who have made significant contributions to poi-
son control and offers Research Awards to educators
and specialists in poison information.

Contact Details

American Association of Poison Control Centers
3201 New Mexico Avenue, Suite 330
Washington, DC 20016, USA
URL:http://www.aapcc.org/
Tel.: 202-362-7217
Email: info@aapcc.org
Toll Free Emergency Number: The AAPCC has es-
tablished the following national toll-free number for
poisoning emergencies: 1-800-222-1222.
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The American Board of Toxicology, Inc. (ABT) cer-
tifies individuals in general toxicology through a
process that evaluates expert knowledge as demon-
strated by education, experience, and passage of a
comprehensive written examination. Certified
individuals are initially recognized by being desig-
nated as Diplomats of the American Board of Toxi-
cology for a period of 5 years.

Other ABTobjectives are to encourage the study of
the science of toxicology and to stimulate its advance-
ment by promulgation of standards for professional
practice. It is ABT policy that Diplomats demonstrate
a continual commitment to excellence in the science
of toxicology. Successful achievement of these goals
as outlined by the Board will result in an individual
maintaining recognition as a Diplomat by the ABT.

The ABT has identified three performance criteria
by which a Diplomat will be evaluated pursuant to
recertification. These criteria are: (1) Active Practice
of Toxicology, (2) Continuing Education, and (3)
Maintaining Expert Knowledge in General Toxi-
cology. Each Diplomat, at the beginning of the fourth
year of their current certification, will be required to
apply for recertification. ABTwill review activities in
each of the three performance areas and notify the
Diplomat of acceptable progress or deficiencies that
need to be addressed. If, in the opinion of the Board,
a Diplomat is not compliant with each of the three
criteria at the end of the fifth certification year, that
Diplomat may be required to successfully pass the
formal certification examination. Diplomats who are
compliant with each of the three performance criteria
will be certified for an additional 5 years.

Active Practice of Toxicology: Active practice is
defined as performing, directing, or managing toxi-
cology activities such as research, testing, teaching,
clinical practice, or regulation.

Continuing Education: A successful program of
continuing education may encompass a myriad of
diverse activities. The study of published texts, pe-
riodicals, or scientific journals germane to toxicology
is a means by which Diplomats routinely maintain or
expand their knowledge of toxicology. Other evi-
dence of a commitment to continued education is

attendance at specific programs where toxicology
themes are presented in a comprehensive or in-depth
manner. Such programs are often held during general
or annual meetings of the Society of Toxicology,
American College of Toxicology, FASEB, Environ-
mental Mutagen Society, Teratology Society, Amer-
ican Association for Cancer Research, or Chapter
Meetings of the Society of Toxicology. Attendance
Forum or Target Organ Conferences also provide
opportunities to maintain or expand a Diplomat’s
knowledge of toxicology.

Maintaining Expert Knowledge of General Toxi-
cology: It is held that an objective mechanism is re-
quired for the Diplomat and ABT to gauge the success
of their efforts to maintain expert knowledge in gen-
eral toxicology. A recertification examination pre-
pared by the ABT is to serve in this evaluation process.
Diplomats will have the opportunity to privately
complete the recertification examination during the
fourth year of their certification period using their
own reference material as needed. The completed ex-
amination will be graded by ABT and returned to the
Diplomat. The Diplomats will be furnished a com-
parison of their results with the performance of peers
for each subject area. Stimulated by these results the
Diplomat would be expected to tailor a continuing
education program that addresses those subject areas
in which their knowledge appears to have diminished.
The ABT may ask a Diplomat to complete specific
portions of the recertification exam to assess the suc-
cess of their focused continuing education program.

Summary of Recertification Process: Each Diplo-
mat maintains a personal file of activities germane to
the Active Practice and Continuing Education crite-
ria for certification, that is, name of meeting attend-
ed, number of hours, title, topics, faculty, etc. Each
Diplomat is required to be recertified every 5 years in
order to maintain the Diplomat status. In addition to
maintaining active practice of toxicology during the
first 3 years, this procedure involves submission of
credentials during the fourth year and fulfilling other
requirements during the fifth year.

Contact Details

American Board of Toxicology
P.O. Box 30054
Raleigh, NC 27622, USA
Tel.: þ 1-919-841-5022
URL: http://www.abtox.org
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The American College of Medical Toxicology
(ACMT) is a professional association of physicians
with recognized expertise in the field of medical tox-
icology. The purpose of the ACMT is to advance the
science, study, and practice of medical toxicology by
fostering the development of medical toxicology in
its provision of emergency, consultation, forensic,
legal, community, and industrial services. ACMT is a
nonprofit organization that is not involved in au-
thorizing or designating any political lobby action.
ACMT members elect a Board of Directors (nine
members), including executive officers.

History

The ACMT was formerly known as the American
Board of Medical Toxicology (ABMT). The ABMT
offered specialty certification in medical toxico-
logy at a time when the American Board of
Medical Specialties (ABMS) did not recognize sub-
specialty certification in toxicology. When the
ABMS approved formal recognition of medical toxi-
cology as a subspecialty in September 1992, the
ABMT discontinued its function as a certifying

body. It was reincorporated in September 1993 as
the ACMT.

Membership

Active members of the ACMT are physicians who
have been certified by the ABMT and/or by the Sub-
Board in Medical Toxicology of the ABMS. In
addition to active members, the ACMT accepts
applications for international and associate member-
ship. International members are physicians licensed
to practice medicine in countries outside the United
States, who practice medical toxicology as a sub-
stantial portion of their professional activities. Asso-
ciate members are physicians licensed to practice
medicine, who have completed a residency training
program in a primary medical specialty, and who are
enrolled in or have completed a training program in
medical toxicology. Active members, international
members, and members emeritus of the ACMT who
have met additional criteria may be designated as
‘Fellow of the American College of Medical Toxi-
cology’, and are entitled to use the title ‘FACMT’.

Contact Details

American College of Medical Toxicology
11240 Waples Mill Road, Suite 200
Fairfax, Virginia 22030, USA
Tel.: þ 1-703-934-1223
URL: http://www.acmt.net
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Introduction

The American College of Toxicology (ACT) is ded-
icated to providing an interactive forum for the
advancement and exchange of toxicologic informa-
tion between industry, government, and academia. In
the international arena, ACT supports and partici-
pates in the efforts of the International Union of
Toxicology (IUTOX), which allows ACT to advance
these goals on a global scale. The goal of the college
is to bring together people having common interests
in the broad field of toxicology. This includes not
only those individuals involved in toxicology but also

those from related disciplines: analytical chemistry,
biology, biological statistics, computer science, phy-
siology, toxicokinetics, pathology, teratology, genetic
toxicology, molecular biology, experimental psycho-
logy, immunology, cancer biology, and animal hus-
bandry. The college recognizes that application of the
science of toxicology is multifaceted, encompassing
many disciplines. All of these relate to modern tox-
icology and attempt to address present and future
problems. Toxicology can be defined in the classical
sense as the scientific study of the effects of toxicants
on biological systems. However, the explosion of
scientific knowledge has made infinitely more
complex the statement of the toxicological problem
and understanding the solution. Modern toxicology
offers a unique challenge since it involves quanti-
tative interpolation of data from high to low dose
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and its eventual extrapolation from simple life forms
and animals to humans and the environment. The
prediction of toxic effects upon all stages of
development and the use of computer models repre-
sent frontiers of knowledge in toxicology that in
some cases are in their infancy.

ACT also recognizes that the interests and prob-
lems of its members are disparate and not only stem
from the performance of their responsibilities but al-
so are significantly impacted by government regula-
tions, industrial practices, and societal perception.

ACT is committed to addressing the toxicological
issues of the day and those it anticipates will arise in
the future. Its interests lie in disseminating informa-
tion to and among its members so that their combined
talents and creative insights may further the practice
of their science. To do so, the college brings together
the necessary experts to debate and discuss unique
and creative approaches to problems that hopefully
will better serve the needs and interests of the com-
munities in which we live and the society we serve.

Mission Statement

Mission

The mission of the ACT is to educate and lead pro-
fessionals in industry, government, and related areas
of toxicology by actively promoting the exchange of
information and perspective on the current status of
safety assessment and the application of new
developments in toxicology.

Strategic Objectives

* Focus on interdisciplinary exchange of scientific
information, especially as scientific information is
used in regulation.

* Sponsor scientific and educational programs in
toxicology.

* Present the ideals and opinions to its membership.
* Disseminate information of the results of toxi-

cological research, standards, and practices
through the College journal and newsletter.

* Serve in other capacities in which the College can
function more efficiently as a group than as
individuals.

Activities

Activities include annual meetings and workshops.
ACT publishes a newsletter (quarterly) and the In-
ternational Journal of Toxicology (formerly Journal
of the American College of Toxicology). The Inter-
national Journal of Toxicology publishes fully refe-
reed papers covering the entire field of toxicology,
including research in risk assessment, general toxic-
ology, carcinogenicity, safety evaluation, reprod-
uctive and genetic toxicology, epidemiology and
clinical toxicology, mechanisms of toxicity, new ap-
proaches to toxicological testing, and alternatives to
animal testing. Reviews and major symposia in the
field are included.

Membership

ACT membership is by election after submission of
an application and supporting documentation. There
are three types of individual membership: full, asso-
ciate, and student. Full membership is for qualified
individuals who have conducted and published
original research in toxicology. Associate member-
ship is for individuals with critical interests in tox-
icology who have not reached full membership
status. Student membership is for qualified predoc-
toral students. Honorary membership and Fellow
status are also awarded periodically. Corporate
membership is available for corporations, associa-
tions, and other organizations that support the
activities of the College.

Contact Details

American College of Toxicology
9650 Rockville Pike
Bethesda, MD 20814, USA
Tel.: þ 1-301-634-7840
URL: http://www.actox.org
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History

The American Conference of Governmental Indus-
trial Hygienists (ACGIHs) is a private, not-for-prof-
it, nongovernmental organization headquartered in
Cincinnati, OH. The ACGIH has played an impor-
tant role in the area of occupational health and safety
with a history in the field of over 60 years.

Mission and Purpose

The ACGIH is a member-based organization with a
mission and purpose to advance worker health and
safety through education and the development and
dissemination of scientific and technical knowledge.

Membership Criteria

There are over 4000 members of the organization
worldwide. Membership categories include regular
membership for those who are occupational hygiene,
occupational health, environmental health, or safety
professionals whose primary employment is with a
government agency or an educational institution.
Associate memberships are for those who are
engaged in the occupational hygiene, environmental
health, occupational health, or safety professions,
but are not eligible for regular membership. Other
membership categories include student, retired, hon-
orary, or organizational.

Key Activities, Publications, Databases,
and Services

The ACGIH supports its objectives by developing
professional guidelines and technical documents and

sponsoring professional conferences and seminars.
The ACGIH publishes jointly with the American
Industrial Hygiene Association the Journal of Oc-
cupational and Environmental Hygiene, a monthly
peer-reviewed technical journal. In addition, the
organization, through the work of its numerous
technical committees, publishes professional guide-
lines and technical documents. An important exam-
ple of this activity includes the Threshold Limit
Values (TLVss) for Chemical Substances and phys-
ical agents and Biological Exposure Indices (BEIss).
These occupational exposure criteria are widely used
around the world as the basis for occupational
health protection. The organization has published
over several hundred other documents on a variety
of occupational health and safety topics. The
ACGIH also supports its mission through the spon-
sorship of conferences and seminars, including as a
sponsor for the annual American Industrial Hygiene
Conference and Exposition (AIHCE), and through
focused seminars, workshops, and lectures on topics
of current interest.

Related Organizations

* American Industrial Hygiene Association.
* (US) National Institute for Occupational Safety

and Health.
* (US) Occupational Safety and Health Administra-

tion.

Contact Details

American Conference of Governmental Industrial
Hygienists (ACGIH)
1330 Kemper Meadow Drive
Cincinnati, OH 45240, USA
Tel.: þ 1-513-742-2020
URL: http://www.acgih.org
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History

The American Industrial Hygiene Association
(AIHA) is a nonprofit organization founded in
1939 and headquartered in Fairfax, VA, USA.

Mission and Purpose

The mission of AIHA is that it ‘promotes, protects,
and enhances industrial hygienists and other occupa-
tional health, safety and environmental professionals
in their efforts to improve the health and well-being
of workers, the community, and the environment’.

Membership Criteria

The AIHA has B12000 members, making it one of
the largest international associations of occupational
and environmental health professionals. Members
include professionals practicing industrial hygiene in
industry, government, labor, academic institutions,
and independent organizations. A variety of mem-
bership categories exist, based on area or practice
and level of experience in the field.

Key Activities, Publications, Databases,
and Services

The AIHA supports this mission through a variety of
different activities and membership services. AIHA
publishes jointly with the American Conference of
Governmental Industrial Hygienists (ACGIH), a
monthly peer-reviewed technical journal – Journal
of Occupational and Environmental Hygiene. In ad-
dition, the organization, through the work of its nu-

merous technical committees, publishes professional
guidelines and technical documents. Important
examples of this activity include the Emergency
Response Planning Guidelines and Workplace
Environmental Exposure Level Guides. The emer-
gency and occupational exposure criteria published
in these documents are widely used for assessing
health risk during emergency exposure situations and
for occupational health protection. The organization
publishes numerous other documents on a variety of
occupational health and safety topics. The AIHA al-
so supports its mission through the sponsorship of
conferences and seminars, including as a sponsor for
the annual American Industrial Hygiene Conference
and Exposition (AIHCE), as well as numerous fo-
cused seminars, workshops, and lectures, and online
training courses on topics of current interest. AIHA
also provides laboratory accreditation programs to
help ensure a high standard of quality in the analysis
of exposure and bulk material sampling data used in
making occupational health decisions.

Related Organizations

* American Conference of Governmental Industrial
Hygienists (ACGIH);

* (US) National Institute for Occupational Safety
and Health (NIOSH); and

* (US) Occupational Safety and Health Administra-
tion (OSHA).

Contact Details

American Industrial Hygiene Association (AIHA)
2700 Prosperity Avenue, Suite 250
Fairfax, VA 22031, USA
Tel.: þ 1-703-849-8888
URL: http://www.aiha.org
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The CIIT Centers for Health Research (CIIT) is a
private, not-for-profit research organization whose

purpose is to advance industry and public interest
in the acquisition, evaluation, and dissemination of
information on the potential impact of exposure to
chemicals and other substances on human health.
CIIT’s core research program on human health
risks is funded by member companies of the Ameri-
can Chemistry Council through the Long-RangenCompiled from the information provided by CIIT.
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Research Initiative (LRI). CIIT also receives funding
from federal grants and industry contracts.

CIIT uses a systems biology approach to human
health effects research. The hallmark of systems
biology is the seamless integration of functional
genomics, computational biology, and bioinforma-
tics to guide biomedical research and provide
integrative, quantitative tools for hypothesis testing
and experimental design. CIIT’s LRI-funded research
program on human health risks is concentrated in
four major areas: (1) toxicological and physiological
studies to assess responses of the organism and cell to
chemical exposures; (2) high-throughput genomics
with in vivo, in vitro, and ex vivo preparations to
catalog and evaluate tissue and cell responses; (3)
computational analysis of biological data using
simulation and bioinformatics to interpret these res-
ponses; and (4) quantitative modeling of dynamic
systems that predict dose–response behavior of these
biological responses under realistic exposures. In
2004, CIIT expanded its endocrine biology program
to provide a foundation for human disease research.

CIIT is administratively organized into the Division
of Biological Sciences and the Division of Computa-
tional Biology. In keeping with the systems biology
model, CIIT is also organized into technology-based
research centers that support multiple projects and
serve as a focus for external funding. The centers target
areas relevant to environmental health issues and will
change as new issues emerge. CIIT currently has
three research centers. The Center for Computational
Biology and ExtrapolationModeling develops biologic-
ally based computer simulation models and uses them
as the basis for human health risk assessments. The
Center for Developmental Dosimetry brings together
the expertise needed to evaluate the fate of xenobiotics
in developing organisms. The Center for Integrated
Genomics provides centralized equipment, expertise,
and training for studies of gene expression.

CIIT faculty hold advanced degrees in analytical
chemistry, biochemistry, biology, cell biology, chem-
ical engineering, environmental engineering, environ-
mental sciences, inhalation toxicology, mathematics,
mechanical engineering, molecular biology, pharma-
cology, physiology, statistics, toxicology, and veteri-
nary biosciences. In the 27 years since CIIT began
operations, faculty have established a strong pres-
ence in the research community through publication
in the peer-reviewed literature and the formal pres-
entation of research results at scientific meetings.
CIIT scientists have published more than 3800 sci-
entific documents, including over 1200 research ar-
ticles. CIIT faculty have served in a number of
scientific advisory positions for organizations repre-
senting public health concerns over the years. They

have contributed to the quality of a wide variety of
research publications by serving as peer reviewers
and in various editorial capacities. Faculty are also
involved in the education of numerous college
students in the Research Triangle through adjunct
faculty appointments at Duke University, North
Carolina State University, and the University of
North Carolina at Chapel Hill.

CIIT has a strong commitment to training and
education in health effects research. CIIT awards
postdoctoral fellowships to scientists who have
recently obtained advanced degrees, predoctoral fel-
lowships to PhD students at area universities, and
summer internships to undergraduate students. Since
2001, CIIT has been sponsoring workshops to intro-
duce middle and high school teachers to biomedical
research. As a result of CIIT’s strong commitment to
education, alumni of the postdoctoral and predoctor-
al programs have been major contributors to health
effects research. During the 27years since CIIT began
operations, 201 postdoctoral fellows and trainees, 67
predoctoral fellows, and 121 summer interns have
participated in CIIT’s education programs.

CIIT was founded in 1974 as the Chemical Indus-
try Institute of Toxicology by farsighted leaders of 11
major chemical companies in the United States to
address growing concerns about the effects of chem-
icals on environmental and human health. CIIT
began operations in 1976 under the leadership of first
President Dr. Leon Golberg, an internationally
known toxicologist who had founded and headed
the British Industrial Biological Research Associa-
tion. Dr. Robert A. Neal, who was Director of the
Center in Environmental Toxicology and Professor
of Biochemistry at Vanderbilt University School of
Medicine, was appointed CIIT’s second President in
1981. Dr. Roger O. McClellan, President and Direc-
tor of the Inhalation Toxicology Research Institute in
Albuquerque, New Mexico, was recruited to be
CIIT’s third President in 1988. Dr. William F. Green-
lee, Chair of the Department of Pharmacology and
Molecular Toxicology at the University of Massa-
chusetts Medical School, was appointed fourth Pres-
ident in 1999 as CIIT entered the final stages of its
transition from an institute primarily sponsored by
CIIT member companies to an organization receiving
its major funding from member companies of the
American Chemistry Council. Dr. Greenlee refocused
CIIT’s research vision on the key human health issues
of global concern, restructured CIIT’s core research
program using a systems biology approach, and
developed a multifaceted approach to funding. In
keeping with Dr. Greenlee’s vision, the institute
changed its name in December 2000 to the CIIT
Centers for Health Research.
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Contact Details

CIIT Centers for Health Research
6 Davis Drive, PO Box 12137

Research Triangle Park, NC 27709, USA
Tel.: þ 1-919-558-1200
URL: www.ciit.org
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The US Consumer Product Safety Commission
(CPSC) is an independent federal regulatory agency
created by Congress in 1972. The agency’s mission is
to protect the public against unreasonable risks of
injuries and deaths associated with consumer prod-
ucts. The CPSC has jurisdiction over 15 000 types of
products used in and around the home, in schools,
and in recreation. Products under the jurisdiction of
CPSC include clothing, children’s articles, household
appliances, home furnishings, cleaners, and consumer
fireworks. CPSC is directed by three Commissioners,
each of whom is appointed by the President of the
United States, with one of the Commissioners nom-
inated by the President to the position of Chairman.

Statutes Administered by CPSC

To carry out its mission, CPSC administers five stat-
utes. They are: (1) the Consumer Product Safety Act
(CPSA), (2) the Federal Hazardous Substances Act
(FHSA), (3) the Flammable Fabrics Act (FFA), (4) the
Poison Prevention Packaging Act (PPPA), and (5) the
Refrigerator Safety Act (RSA). Toxicological issues
arise most frequently under the CPSA, FHSA, and
PPPA. CPSC regulations implementing these statutes
may be found at Title 16 of the Code of Federal
Regulations (CFR) and are available on the Com-
mission’s website.

CPSA regulations include a ban of paint contain-
ing more than 0.06% lead, as well as children’s
products that bear lead-containing paint (16 CFR
part 1303). Certain products that contain respirable,
free-form asbestos are also banned under the CPSA
(16 CFR part 1304).

In 1992, the Commission issued guidelines for
assessing chronic hazards under the FHSA, including

carcinogenicity, neurotoxicity, reproductive/develop-
mental toxicity, exposure, bioavailability, risk assess-
ment, and acceptable risk (57 FR 46626-46674). The
chronic hazard guidelines are intended to assist man-
ufacturers in complying with the FHSA. A summary
of the chronic hazard guidelines appears in the CPSC
regulations at 16 CFR y 1500.135, and is available
on the Commission’s website.

In 1998, the Commission issued guidance request-
ing manufacturers, importers, distributors, and re-
tailers to eliminate lead that may be accessible to
children from consumer products (16 CFR y
1500.230). In 1998, the Commission also issued gui-
dance requesting manufacturers to eliminate the use
of hazardous liquid chemicals (e.g., methanol, meth-
ylene chloride, and petroleum distillates) from chil-
dren’s products, such as rolling balls, necklaces, pens,
and liquid timers (16 CFR y 1500.231).

The Labeling of Hazardous Art Materials Act
(LHAMA) amended the FHSA to provide additional
requirements for arts and crafts materials. Under
regulations implementing LHAMA, each producer
or repackager of an art material must describe in
writing, and submit to the Commission, the criteria
used to determine whether an art material has the
potential for producing chronic adverse health effects
(16 CFR y 1500.14 (b)(8)). The producer or re-
packager must also submit a list of art materials re-
quiring chronic hazard labeling (16 CFR y 1500.14
(b)(8)(ii)(C)). In addition, the CPSC regulations re-
quire art materials to have a statement of conform-
ance and bear an emergency management telephone
number (16 CFR y 1500.14 (b)(8)(ii)(C)).

To require child-resistant packaging under the
PPPA the Commission must find that special packa-
ging is needed to protect children from serious per-
sonal injury or illness from handling, using, or
ingesting a substance and that special packaging
can be developed and mass produced that will pro-
tect the integrity of the product. Chemicals are
regulated under the PPPA on a case-by-case basis.

Contacting CPSC

Consumers may contact CPSC to report an unsafe
product or product-related injury, find out whether a

nThis information has been prepared by CPSC staff; it has not
been reviewed or approved by, and may not reflect the views of,

the Commissioners. Because this material was prepared by CPSC

staff in their official positions, it is in the public domain and may
be freely copied or reprinted.
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product has been recalled, request injury data, or
obtain CPSC publications, including press releases,
staff reports, and regulations.

Contact Details

Mailing address

US Consumer Product Safety Commission
Washington, DC 20207, USA

Street address

4330 East-West Highway, Bethesda, MD 20814,
USA
Tel.: þ 1-800-638-2772 (Call to obtain product safe-
ty information and other agency information and to
report unsafe products. Available 24 h a day, 7 days a
week.)
URL: http://www.cpsc.gov

Regional Offices

Eastern
201 Varick Street, Room 903, New York, NY 10014,
USA

Tel.: þ 1-212-620-4120
Central
230 South Dearborn Street, Room 2944, Chicago, IL
60604, USA
Tel.: þ 1-312-353-8260
Western
1301 Clay Street, Suite 610-N, Oakland, CA 94612,
USA
Tel.: þ 1-510-637-4050

Further Reading

US Consumer Product Safety Commission (CPSC) (1992)
Labeling requirements for art materials presenting chron-
ic hazards; guidelines for determining chronic toxicity of
products subject to the FHSA; supplementary definition
of ‘toxic’ under the Federal Hazardous Substances Act;
final rules. Federal Register 57: 46626–46674 (1992).

Relevant Websites

http://www.access.gpo.gov – Code of Federal Regulations.
Volume 16, Chapter II. Consumer Products.
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Introduction

The Department of Defense (DoD) is responsible for
providing the military forces to prevent war and pro-
tect the security of the United States. The DoD in-
cludes the Office of the Secretary of Defense, Joint
Chiefs of Staff, three Military Departments, nine Uni-
fied Combatant Commands, the DoD Inspector Gen-
eral, 15 Defense Agencies, and seven DoD Field
Activities. The three Military Departments include the
Army, Navy, which includes the Marine Corps, and
the Air Force. The Department has an annual budget
of B$370 billion and has B1.5 million active duty
personnel and employs 650000 civilian employees.

History

The Army, Navy, and Marine Corps were established
by the Second Continental Congress in 1775 in

support of the American Revolutionary War. The
War Department was established in 1789 to admin-
ister these military forces. The armed forces were
reorganized under a secretary of defense by the Na-
tional Security Act of 1947, which also created the
US Air Force as an independent service from the Ar-
my. In 1949, the services were brought together in a
single Department of Defense.

Support of basic research within the military es-
tablishment has a long history. The Lewis and Clark
expedition to explore the Northwest Territory was
funded by the Army in 1804. However, prior to
World War II, the Army and Navy Departments were
conducting little basic research, which resulted in a
military force that was not aware of the engineering
and scientific opportunities available. During the
early stages of World War II, it was realized that new
technologies were needed and a large effort was ex-
pended to develop such technology as radar for early
warning, surveillance, nuclear weapons, homing tor-
pedoes, jet aircraft, rockets, and cryptology. The im-
portance in World War II of these technologies
developed from basic research programs caused the
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Congress to formalize the DoD support of basic re-
search by establishing the Office of Naval Research
(ONR) in 1946. The National Science Foundation
(NSF) was established shortly after in 1950, the Ar-
my Research Office (ARO) in 1951, the Air Force
Office of Scientific Research (AFOSR) in 1952, and
following Sputnik, the first spaceship launched into
orbit by the Russians, the Defense Advanced Re-
search Projects Agency (DARPA) in 1958. Postwar
DoD contributions include the DARPA-NET, which
developed into the Internet and Global Positioning
System developed by the Naval Research Laboratory.
The DoD basic science research budget is targeted
more heavily in the area of physical sciences and
engineering. Of all the Federal agencies, DoD is one
of the largest funders of research in electronics, com-
puters, mathematics, aeronautics, material science,
mechanics, and environmental sciences. More than
half of the DoD’s basic research budget is spent at
universities.

Mission

The mission of the DoD is to ‘‘support and defend
the Constitution of the United States; to provide for
the common defense of the nation, its citizens, and its
allies; and to protect and advance US interests
around the world.’’ To accomplish this mission, the
Department maintains trained forces ready to res-
pond to threats to US security.

The DoD has established two corporate-level
goals:

* Goal 1. Shape the international security
environment and respond to the full spectrum of
crises by providing appropriately sized, posi-
tioned, and mobile forces.

* Goal 2. Prepare now for an uncertain future by
pursuing a focused modernization effort that
maintains US qualitative superiority in key war-
fighting capabilities. Transform the force by ex-
ploiting the Revolution in Military Affairs and
reengineer the Department to achieve a twenty-
first century infrastructure.

In support of the goals of the DoD, scientific re-
search is conducted under many of the defense
agencies and military departments.

Department of Defense Basic Research

The DoD supports a major Basic Research Program
across science and engineering fields that are impor-
tant to defense needs. Historically, DoD research
programs have introduced innovative capabilities

such as radar, digital computers, cryptology, wire-
less mobile communications, multimedia connec-
tions, lasers and fiber optics in communications and
in medicine, composite materials, satellite naviga-
tion, and environmental technologies.

Defense research is conducted in the following
disciplines (approximate percentages of total funding
are shown in parentheses): physics (9%), chemistry
(9%), mathematics (7%), computer science (6%),
electronics (13%), materials science (8%), mechanics
(13%), terrestrial sciences (3%), ocean sciences
(13%), atmospheric and space sciences (6.0%),
biological sciences (9%), and cognitive and neural
science (4%).

The Director of Research reports to the Director of
Defense Research and Engineering (DDR&E) in the
Office of the Secretary of Defense. The responsibili-
ties of the Director of Research include: Providing
leadership, policy guidance, and scientific oversight
of basic research and serving as the DoD advocate
for the Research (budget category 6.1) Program,
which is managed by the Service Research Offices,
namely the ARO and other Army organizations, the
ONR, and the AFOSR, and by the DARPA, and
through smaller research programs in the Ballistic
Missiles Defense Organization, the National Security
Agency, and the Army Corps of Engineers (COE).
The Director of Research coordinates DoD basic re-
search activities with the NSF and other federal de-
partments and agencies, and with interagency groups
such as those under the National Science and Tech-
nology Council chaired by the President’s Science
Adviser.

Most of the science and engineering work compri-
sing the Defense Research Program is organized in
the following 12 disciplinary areas, which are
grouped under five categories:

* The physical sciences
* Physics
* Chemistry

* Mathematics and computer science
* Mathematics
* Computer science

* Engineering
* Electronics
* Materials sciences
* Mechanics

* The environmental sciences
* Terrestrial sciences
* Ocean sciences
* Atmospheric and space sciences

* The life sciences
* Biological sciences
* Cognitive and neural sciences
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Some research interests in the Environmental Sci-
ences and Life science disciplinary areas include:

* Terrestrial sciences
* Weather related behavior of solid earth
* Hydrodynamic and sedimentary processes for

logistics over the shore
* Pollution prevention and conservation
* Structures research for survivability of airfields,

pavements, buildings
* Geodesy, seismology, remote sensing, terrain

analysis, and modeling
* Ocean sciences

* Ocean engineering and instrumentation
* Physical oceanography
* Marine chemistry, biology, and meteorology
* Underwater acoustics
* Littoral underwater visibility and target

recognition
* Atmospheric and space sciences

* Atmospheric effects on electromagnetic
propagation

* Atmospheric sensing and probing
* Aerosol research
* Solar and space physics
* Upper atmospheric and ionospheric research

* Biological sciences
* Biotechnology for novel materials enhancing

survivability and mission effectiveness, such as
more sensitive and accurate sensors against
biological warfare agents, and protective mate-
rials against them

* Biomolecular processes and materials for bio-
sensors and biodegradation

* Cellular biology, for example, to improve the
healing of wounds sustained in combat

* Treatment of infectious diseases more common
in military service

* Laser safety and eye protection

The principal points of contact for each discipline
are in the Service Research Organizations, the ARO,
the ONR, and the AFOSR, each of which is generally
organized internally by the 12 disciplinary areas pre-
sented above, and the DARPA.

Examples of specific research programs or focus
areas within the DoD that relate to toxicology in-
clude BioSystems administered under the Under Sec-
retary of Defense Science and Technology, the Army
Center for Environmental Health Research (USA-
CEHR), the Armed Forces Institute of Pathology, the
Naval Health Research Center, and the Navy
Environmental Health Center.

The BioSystems program is responsible for
guidance and oversight in the technology areas of

Human systems, biomedical, chemical/biological
defense, environmental quality, and civil engineering.
Research topics include developing risk knowledge,
vaccines, and therapeutic agents for infectious dis-
ease protection and providing advanced technologies
for DoD to operate in an environmentally sound
manner, for example, through the Strategic Envi-
ronmental Research and Development Program,
the DoD’s corporate environmental research and
development program.

The USACEHR developed from the toxicology
program that existed as part of the US Army of
Biomedical Research and Development Laboratory
and is realigning under the Army Medical Research
Institute of Chemical Defense. Research programs
include participation in the Tri-Service Toxicology,
which is responsible for developing the biochem-
ical data needed to characterize the toxicity of
materials used by the Armed Forces and to use
these data to conduct health-hazard evaluation and
risk assessment and the Toxicology Research pro-
gram and Reproductive Hazards Program, which
conducts research in the area of the carcinogenicity,
immunotoxicology, and reproductive and develop-
ment toxicology in fish and other nonmammalian
systems.

The Naval Health Research Center Environmental
Health Effects Laboratory conducts research in the
areas of reproductive toxicology, cardiac toxicology,
risk assessment, neurobehavioral toxicology, inhala-
tion toxicology, and environmental and molecular
toxicology in support of the Tri-Service toxicology
needs. Research topics include evaluating the acute
toxicity of jet fuel in occupationally exposed hu-
mans, inhalation toxicity of combustion of compo-
site materials, and evaluating neurobehavioral effects
at the neuromolecular level resulting from exposure
to compounds and stressors such as physical fatigue.

The Navy Environmental Health Center adminis-
ters the occupational health program for the Depart-
ment of the Navy. Support is provided to the Naval
Facilities Engineering Command in support of the
Navy’s Installation Restoration Program, the Base
Realignment and Closure Program, and other related
environmental projects. Specific services include
health and safety, health and environmental risk
communication, public health assessment and toxi-
cology. The Navy was selected to serve as the lead
agent for health and environmental risk communi-
cation training for the DoD.

Basic Science Research Funding

Defense research programs are organized within two
types of budget categories: Funding Offices (offices
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responsible for certain application areas, e.g., ships,
space, communications) and Performing Organiza-
tions (usually DoD laboratories). The budget
category out of which a contract or grant is funded
indicates whether the work is considered basic
research, applied research, prototype development,
manufacturing technology, or something else. Basic
Research is known as ‘Budget Category 6.1’. Each
of the above Service Research Organizations con-
ducts 6.1 research. Three additional organizations
within the ARO that support 6.1 research are the
Army Research Institute for the Behavioral and
Social Sciences (ARI), the Army Medical Command,
and the COE.

ARO, ONR, and AFOSR regularly publish bro-
chures and Broad Agency Announcements (BAAs)
describing their research interests in general terms.
The BAAs, published in the Commerce Business
Daily, include instructions regarding proposal con-
tent and submission, as well as the criteria used to
evaluate proposals.

In addition to research within the DoD Service
Organizations, the DoD supports research within
universities in the University Research Initiative
(URI). The URI is a program funded out of the Of-
fice of the Director of Research, in the Office of the
ODDR&E. It is jointly administered by the ARO,
ONR, and AFOSR. The URI consists of several
component programs including:

* Multidisciplinary University Research Initiative,
which provides funding for research groups from
different disciplines working for a common ob-
jective.

* The Defense University Research Instrumentation
Program, which provides funding for badly need-
ed, relatively expensive instrumentation for scien-
tific and engineering research of special interest to
the DoD.

* The National Defense Science and Engineering
Graduate Fellowships, which support outstanding
students to undertake graduate research in areas
of strong interest to DoD.

* The Defense Experimental Program to Stimulate
Competitive Research, which funds research

in States underrepresented in Federal research
support.

Contacts Details

* Office of Basic Research
4015 Wilson Boulevard, Suite 209
Arlington, VA 22203, USA

* Office of the Director, Army Research Office
PO Box 12211
Research Triangle Park, NC 27709, USA
Tel.: þ 1-919-549-0641/4345

* US Army Research Institute for the Behavioral and
Social Sciences
5001 Eisenhower Avenue
Alexandria, VA 22333, USA
Tel.: þ 1-703-617-0323

* Directorate of Research & Development, Office of
the Army Chief of Engineers
Pulaski Building, 20 Massachusetts Avenue
Washington, DC 20314, USA
Tel.: þ 1-202-761-1839

* Office of the Director Office of Naval Research
800 North Quincy Street
Arlington, VA 22217, USA
Tel.: þ 1-703-696-4517

* Office of the Director Air Force Office of Scientific
Research
110 Duncan Ave, Room B115
Bolling AFB, DC 20332, USA
Tel.: þ 1-202-767-5017

* Defense Sciences Office
Defense Advanced Research Projects Agency
(DARPA)
3701 North Fairfax Drive
Arlington, VA 22203, USA
Tel.: þ 1-703-696-2283

* Defense Technical Information Center
URL: http://www.dtic.mil

* United States Army Center for Environmental
Health Research (USACEHR)
URL: http://www.usacehr.detrick.army.mil

* The Naval Health Research Center Environmental
Health Effects Laboratory
URL: http://www.navy.al.wpafb.af.mil
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Introduction

The Department of Energy (DOE) is primarily a na-
tional security agency with all of its missions related
to its core mission to support national security. The
DOE is responsible for energy security, maintaining
the safety, security and reliability of the nuclear
weapons stockpile, cleaning up the environment
from past practices during the Cold War, and advanc-
ing science and technology. The DOE has been in
existence for B25 years and operates 24 research
laboratories and facilities, and manages the environ-
mental cleanup related to nuclear defense activities
conducted over the last 50 years. The DOE has an
annual budget of B$23 billion and employs
B14 500 Federal and 100 000 contractor employees.

History

The founding of the DOE can be traced to the Man-
hattan Project and the race to develop the atomic
bomb during World War II. Following the war, there
was much debate in Congress regarding whether
control of the atom should be under civilian or mili-
tary control. The Atomic Energy Act of 1946 settled
the debate by creating the Atomic Energy Commis-
sion, which took over the Manhattan Project’s ex-
tensive scientific and industrial complex.

The Atomic Energy Commission was specifically
established to maintain civilian government control
over the field of atomic research and development.
During the early Cold War years, the Commission
focused on designing and producing nuclear weapons
and developing nuclear reactors for naval propul-
sion. The Atomic Energy Act of 1954 ended excl-
usive Government use of the atom and began the
growth of the commercial nuclear power industry,
giving the Atomic Energy Commission authority to
regulate the new industry.

In the 1970s, the Atomic Energy Commission was
abolished and the Energy Reorganization Act of
1974 created two new agencies: the Nuclear Regula-
tory Commission to regulate the nuclear power
industry and the Energy Research and Development
Administration to manage the nuclear weapon, naval
reactor, and energy development programs. As a
result of the prolonged energy crisis of the 1970s, the
Department of Energy Organization Act joined the
Federal Government’s agencies and programs into a

single agency, the Department of Energy. Established
on October 1, 1977, the Department of Energy
assumed the responsibilities of the Federal Energy
Administration, the Energy Research and Develop-
ment Administration, and parts and programs from
several other agencies.

Mission

Over its 25 year history, the DOE has changed its
emphasis and focus as the needs of the Nation have
changed. During the late 1970s, the DOE empha-
sized energy development and regulation. In the
1980s, nuclear weapons research, development, and
production took a priority. Since the end of the Cold
War, the DOE has focused on environmental cleanup
of the nuclear weapons complex, nuclear nonprolif-
eration and nuclear weapons stewardship, reliable
energy supplies and delivery, energy efficiency and
conservation, and technology transfer.

The DOE’s principal tools in the pursuit of its
national security mission are science and technology.
The DOE has developed great scientific and technical
capabilities which have served America in ways never
anticipated. Those capabilities will be applied to the
overarching mission of ensuring the national security.

The DOE has four strategic goals:

* Defense strategic goal: To protect our national
security by applying advanced science and nuclear
technology to the Nation’s defense.

* Energy strategic goal: To protect our national and
economic security by promoting a diverse supply
and delivery of reliable, affordable, and environ-
mentally sound energy.

* Science strategic goal: To protect our national and
economic security by providing world-class scien-
tific research capacity and advancing scientific
knowledge.

* Environment strategic goal: To protect the
environment by providing a responsible resolu-
tion to the environmental legacy of the Cold War
and by providing for the permanent disposal of
the Nation’s high-level radioactive waste.

Office of Science

The Office of Science within the DOE manages fun-
damental research programs in basic energy sciences,
biological and environmental sciences, and compu-
tational science. In addition, the Office of Science
is the Federal Government’s largest single funder of

Department of Energy, US 499



materials and chemical sciences, and it supports im-
portant parts of US research in climate change, geo-
physics, genomics, life sciences, and science education.

The Office of Science manages research through
five interdisciplinary program offices: Advanced Sci-
entific Computing Research, Basic Energy Sciences,
Biological and Environmental Research, Fusion
Energy Sciences, and High Energy Physics and Nu-
clear Physics.

The Office of Science also manages the 10 labo-
ratories within the national laboratory system that
was created over half a century ago. Five of the lab-
oratories are multiprogram facilities: Argonne Na-
tional Laboratory, Brookhaven National Laboratory,
Lawrence Berkeley National Laboratory, Oak Ridge
National Laboratory, and Pacific Northwest Nation-
al Laboratory. The other five laboratories are single-
program national laboratories: Ames Laboratory,
Fermi National Accelerator Laboratory, Thomas
Jefferson National Accelerator Facility, Princeton
Plasma Physics Laboratory, and Stanford Linear
Accelerator Center.

The Office of Science also funds research and
development projects conducted at the following na-
tional laboratories which are overseen by other DOE
offices: Idaho Engineering and Environmental Labo-
ratory (DOE’s Office of Nuclear Energy, Science and
Technology), Lawrence Livermore National Labora-
tory (DOE’s National Nuclear Security Administra-
tion), Los Alamos National Laboratory (DOE’s
National Nuclear Security Administration), Nation-
al Energy Technology Laboratory (DOE’s Office of
Fossil Energy), National Renewable Energy Labora-
tory (DOE’s Office of Energy Efficiency and Renew-
able Energy), and Sandia National Laboratory
(DOE’s National Nuclear Security Administration).

The Biological and Environmental Research (BER)
program within the Office of Science is involved in
developing environmental and biomedical know-
ledge that is needed to identify, understand, antici-
pate, and mitigate the long-term health and
environmental consequences of energy production,
development, and use. As the founder of the Human
Genome Project in 1986, BER continues to play a
major role in biotechnology research and also invests
in basic research on global climate change and
environmental remediation. DOE’s Genomes to Life
program will use new genomic data and high-
throughput technologies to explore the diverse natu-
ral capabilities found in microbes. This research will
play an important role in helping solve DOE’s mis-
sion challenges in energy production and environ-
mental cleanup.

The BER program supports fundamental research
in climate change, environmental remediation,

genomics, systems biology, and medical sciences.
BER funds research at public and private research
institutions and at the DOE laboratories. BER sup-
ports research facilities used by public and private
sector scientists across a range of disciplines: struc-
tural biology, DNA sequencing, functional genomics,
climate science, the global carbon cycle, and environ-
mental molecular science. Specific long-term goals in
scientific advancement that the BER program is
committed to, include:

* Life sciences: Characterize the multiprotein com-
plexes (or the lack thereof) involving a scientifi-
cally significant fraction of a microbe’s proteins.
Develop computational models to direct the use
and design of microbial communities to clean up
waste, sequester carbon, or produce hydrogen.

* Climate change research: Deliver improved cli-
mate data and models for policy makers to deter-
mine safe levels of greenhouse gases for the Earth
system. By 2013, substantially reduce differences
between observed temperature and model simula-
tions at subcontinental scales using several deca-
des of recent data.

* Environmental remediation: Develop science-
based solutions for cleanup and long-term mon-
itoring of DOE contaminated sites. By 2013, a
significant fraction of DOE’s long-term steward-
ship sites will employ advanced biology-based
clean up solutions and science-based monitors.

* Medical applications and measurement science:
Develop intelligent biomimetic electronics that
can both sense and correctly stimulate the nervous
system and new radiopharmaceuticals for disease
diagnosis.

* Facilities: Manage facilities operations to the
highest standards of overall performance using
merit evaluation with independent peer review.

The Life Sciences Division within the BER
manages a diverse portfolio of research to develop
fundamental biological information and to advance
technology in support of DOE’s missions in biology,
medicine, and the environment. Specific research
areas include:

* Genomes to life research – to underpin biotech-
nology solutions for energy, the environment, car-
bon sequestration, and biothreat defense. This
program will develop high throughput, genome-
scale technologies needed to understand the wor-
kings of biological systems from the nature of
multiprotein ‘molecular machines’ to the regula-
tory networks that control them to the complex
workings of natural microbial communities. A key
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aspect is the development of the computational
capabilities and systems that will be needed to
model complex biological systems. This is a joint
program with the Office of Advanced Scientific
Computing Research.

* Human genome research – to create and apply
new technologies and resources in comparative
genomics, the use of model systems, and informa-
tion management for identifying the genes and
their regulatory elements within the human
genome.

* Microbial genome research – to characterize and
exploit the genomes and diversity of microbes
with potential relevance for energy, bioremedia-
tion, or global climate.

* Low dose radiation research – to understand and
characterize the risks to human health from
exposures to low levels of radiation.

* Structural biology user facilities – to develop and
support DOE national user facilities for use in
fundamental structural biology.

* Structural biology research – to develop novel
technologies for high throughput determination of
protein structure and function.

* ELSI research – to anticipate and address ethical,
legal, and social implications (ELSI) arising from
genome research.

The Environmental Remediation Sciences Division
(ERSD) within the BER supports research that will
provide the fundamental scientific knowledge needed
to address the challenging environmental problems
that hinder the remediation of contaminated
environmental sites and treatment of stored waste
and contaminated waters across the DOE complex.
The Division is currently made up of two research
programs (the Environmental Management Science
Program and the Natural and Accelerated Bioreme-
diation Research program), one research laboratory
(the Savannah River Ecology Laboratory), and a
DOE user facility (the William R. Wiley Environ-
mental Molecular Sciences Laboratory). The goal in
bringing these programs together in one Division is
to increase their effectiveness through coordination
and integration of the research supported in the
individual programs.

In addition to the programs run by the ERSD, it is
involved in the following multiagency programs:

* Environmental Molecular Science Institutes (NSF-
DOE Partnership). The ERSD, together with the
Chemical Sciences, Geosciences, and Biosciences
Division of the DOE Office of Basic Energy Sci-
ences have teamed with the National Science
Foundation to establish several Environmental

Molecular Science Institutes (EMSIs). The EMSI
program is aimed at increasing the fundamental
understanding of molecular-level process in natu-
ral environments, including those impacted by
human activities. Five-year grants are awarded
competitively to universities and National Labo-
ratory partners. NSF funding is used to support
the university researchers and DOE funding is
used to support National Laboratory participa-
tion. ERSD currently supports two EMSIs, one
based at the University of Notre Dame and the
other based at the State University of New York at
Stony Brook.

The Medical Science Division (MSD) within the
BER supports fundamental research and technology
development in medicine, particularly in the fields
of nuclear medicine, imaging sciences, and neuro-
sciences.

The goal of the research and development pro-
grams conducted by the MSD is to utilize current
advances in science and technology to develop
innovative diagnostic and treatment solutions to im-
portant human health problems. The DOE is unique-
ly capable of advanced technological solutions to
medical problems because of its unsurpassed exper-
tise in the physical sciences, particularly in physics,
chemistry, engineering, and computational sciences.

The current programs of the MSD are an extension
of the original charge of the Atomic Energy Com-
mission (AEC), ‘‘to exploit nuclear energy to pro-
mote human health.’’ From the production of a few
medically important radioisotopes in 1947, to the
development of production methods for radiophar-
maceuticals used in standard diagnostic tests for mil-
lions of patients throughout the world, to the
development of ultrasensitive diagnostic instruments,
for example, the positron-emission tomography
scanner, the DOE medical sciences program leads
progress in the field on nuclear medicine. Today, the
MSD program has incorporated recent developments
in radiochemistry, genomic sciences, and structural
biology to establish a new era in mapping the human
brain, and is using highly specific radiotracers and
instruments to more precisely diagnose neuropsychi-
atric illnesses and cancer.

The DOE National Laboratories have great exper-
tise in development of both large instruments (neu-
tron and light sources, high field magnets, lasers, and
supercomputers) as well as very small instruments
(microengineering labs on a chip). Coordinated
programs in the DOE National Laboratories, univer-
sities, and industry are directed to developing an
artificial retina to restore sight to the major causes of
blindness; development of clinical instruments to
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image a moving patient; and using techniques
developed in astronomy, visualize cells in the far
reaches of the eye without distortion.

In addition, the DOE and Environmental Protec-
tion Agency (EPA) collaborate on research and com-
puting resources. For example, the linking of two
national supercomputers, will take place under a
Memorandum of Understanding (MOU) signed by
EPA and the DOE. High performance computing
will allow better and faster runs of environmental
models such as the Community Multi-Scale Air
Quality model, an important tool for states to
meet upcoming deadlines for their air quality attain-
ment plans.

Work in computational toxicology, the application
of computer-based statistical techniques, and mole-
cular genetics that allow chemical testing based on a
chemical’s molecular structure and its effects on
genes, will also be accelerated by this agreement.

Computational toxicology can reduce animal testing
and provide better toxicity information for chemicals
in a faster manner.

EPA will also benefit under the MOU from access
to DOE’s Joint Genome Institute. Genomics is a new
area of biology, derived from the large-scale DNA
sequencing efforts of the human genome, and holds
the potential to reveal molecular pieces of the tox-
icity pathway and improve chemical risk assessments
and the evaluation of the health of ecosystems.

Contact Details

US Department of Energy
1000 Independence Ave., SW
Washington, DC 20585, USA
Tel.: þ 1-202-586-5575
URL: http://www.doe.gov

Environmental Protection Agency, US
Patricia M Nance
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This article is a revision of the previous print edition

article by David M Krentz and Harihara M Mehendale,

volume 1, pp. 540–541, & 1998, Elsevier Inc.

In July 1970, the White House and Congress worked
together to establish the Environmental Protection
Agency (EPA) in response to the growing public de-
mand for cleaner water, air, and land. Before the es-
tablishment of the EPA, the federal government was
not structured to make a coordinated attack on the
pollutants that harm human health and degrade the
environment. The EPA was assigned the daunting
task of repairing the damage already done to the
natural environment and to establish new criteria to
guide Americans in making a cleaner environment a
reality. EPA’s mission is to protect human health and
to safeguard the natural environment – air, water,
and land – upon which life depends.

The EPA employs 18 000 people across the coun-
try, including the headquarters offices in Washington,
DC, 10 regional offices, and more than a dozen labs.
EPA’s staff is highly educated and technically trained;
more than half are engineers, scientists, and policy
analysts. In addition, a large number of employees
are legal, public affairs, financial, information
management, and computer specialists. The Admin-
istrator, who is appointed by the President of the

United States, leads EPA. The organizational chart
for the EPA is given below.

EPA Offices

Each of the EPA’s Offices is responsible for special-
ized areas involved with the protection of the
environment and human health. The Office of the
Administrator provides executive and logistical sup-
port for the EPA Administrator and the staff offices
that directly support the Administrator. The Admin-
istrator is responsible to the President, and is assisted
by the Deputy Administrator and staff offices. The
Office of the Administrator supports the leadership
of EPA’s programs and activities to protect human
health and safeguard the air, water, and land upon
which life depends.

The Office of Administration and Resources
Management’s mission is to provide management,
infrastructure, and operations support to EPA’s
B150 offices and laboratories nationwide. EPA
strives to make its buildings as energy-efficient and
sustainable as possible to serve as models of healthy
workplaces with minimal environmental impacts.
From the award winning Science and Technology
Center in Kansas City, Kansas, and New England
Regional Laboratory in Chelmsford, Massachusetts,
to green power purchases at the Region 2 Office in
New York City, EPA facilities are demonstrating the
principles of sustainable design.
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The Office of Air and Radiation oversees the air
and radiation protection activities of the Agency in-
cluding national programs, technical policies, and
regulations.

The American Indian Environmental Office coor-
dinates the Agency-wide effort to strengthen public
health and environmental protection in Indian Coun-
try, with a special emphasis on building Tribal
capacity to administer their own environmental
programs.

The Chief Financial Officer manages and coordi-
nates EPA’s planning, budgeting, analysis, and ac-
countability processes as well as provides financial
management services.

The Office of Enforcement & Compliance Assur-
ance delivers compliance with US environmental
laws while inspiring the regulated community to em-
ploy methods that focus on pollution prevention.

The Office of Environmental Justice serves as a
focal point for ensuring that communities comprised
predominately of people of color or low-income
populations receive protection under environmental
laws.

The Office of Environmental Information is re-
sponsible for establishing an innovative center of ex-
cellence that advances the creation, management,
and use of information as a strategic resource at EPA.
The History Office preserves the Agency’s institu-
tional memory and provides background informa-
tion and publications to the public.

The Office of General Counsel provides legal
service to all organizational elements of the Agency
with respect to Agency programs and activities. The
Office of General Counsel provides legal opinions,
legal counsel, and litigation support. In addition, the
Office assists in the formulation and administration
of the Agency’s policies and programs as legal
advisor.

The Office of Inspector General conducts audits
and investigations of Agency programs and ope-
rations.

The Office of International Affairs manages
Agency involvement in international policies and
programs that cut across Agency offices and regions.
It provides leadership and coordination on behalf of
the Agency and acts as the focal point on interna-
tional environmental matters.

The Office of Prevention, Pesticides, and Toxic
Substances develops national strategies for toxic sub-
stance control and promotes pollution prevention
and the public’s right to know about chemical risks.

The Office of Research and Development is re-
sponsible for the research and development needs of
the Agency’s operating programs and the conduct of
an integrated research and development program for

the Agency. The Science Policy Council is responsible
within the Agency to address and resolve cross-me-
dia, cross-program, and cross-disciplinary science
policy issues. The Deputy Administrator chairs the
Council.

The Office of Solid Waste and Emergency Re-
sponse provides policy, guidance, and direction for
the land disposal of hazardous wastes, underground
storage tanks, solid waste management, encouragem-
ent of innovative technologies, source reduction of
wastes, and the Superfund Program.

The Office of Water is responsible for the Agency’s
water quality activities including development of na-
tional programs, technical policies, and regulations
relating to drinking water, water quality, groundwa-
ter, pollution source standards, and the protection of
wetlands, marine, and estuarine areas.

EPA Activities

EPA leads the nation’s environmental science, re-
search, education, and assessment efforts.

Develop and Enforce Regulations

EPA works to develop and enforce regulations that
implement environmental laws enacted by Congress.
EPA is responsible for researching and setting na-
tional standards for a variety of environmental
programs, and delegates to states and tribes the re-
sponsibility for issuing permits and for monitoring
and enforcing compliance. Where national standards
are not met, EPA can issue sanctions and take other
steps to assist the states and tribes in reaching the
desired levels of environmental quality.

Offer Financial Assistance

In recent years, between 40% and 50% of EPA’s en-
acted budgets have provided direct support through
grants to State environmental programs. EPA grants
to States, nonprofit organizations, and educational
institutions support high-quality research that will
improve the scientific basis for decisions on national
environmental issues and help EPA achieve its goals.
EPA provides research grants and graduate fellow-
ships. The Agency supports environmental education
projects that enhance the public’s awareness, know-
ledge, and skills to make informed decisions that af-
fect environmental quality. The Agency also offers
information for state and local governments and
small businesses on financing environmental services
and projects. EPA also provides other financial as-
sistance through programs as the Drinking Water
State Revolving Fund, the Clean Water State Revolv-
ing Fund, and the Brownfields program.
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Perform Environmental Research

At laboratories located throughout the nation, EPA
works to assess environmental conditions and to iden-
tify, understand, and solve current and future environ-
mental problems. Further, it integrates the work of
scientific partners such as nations, private sector
organizations, academia, and other agencies; and
provides leadership in addressing emerging environ-
mental issues and in advancing the science and tech-
nology of risk assessment and risk management.

Sponsor Voluntary Partnerships and
Programs

The Agency works through its headquarters and
regional offices with over 10 000 industries, busi-
nesses, nonprofit organizations, and state and local
governments on over 40 voluntary pollution prevent-
ion programs and energy conservation efforts. These
partners set voluntary pollution-management goals;
examples include conserving water and energy, min-
imizing greenhouse gases, slashing toxic emissions,
re-using solid waste, controlling indoor air pollution,
and getting a handle on pesticide risks. In return,

EPA provides incentives like vital public recognition
and access to emerging information.

Further Environmental Education

EPA advances educational efforts to develop an
environmentally conscious and responsible public,
and to inspire personal responsibility in caring for
the environment.

Contact Details

Environmental Protection Agency (EPA)
Ariel Rios Building, 1200 Pennsylvania Avenue,
N.W.
Washington, DC 20460, USA
Tel.: þ 1-202-272-0167 (National Response Center
to report oil and chemical spills: þ 1-800-424-8802)
URL: http://www.epa.gov

Relevant Website

http://www.epa.gov – US EPA website (for more informa-
tion about EPA or specific EPA offices).

European Centre for Ecotoxicology and Toxicology of Chemicals
Michael Gribble

& 2005 Elsevier Inc. All rights reserved.

History

The European Centre for Ecotoxicology and Toxic-
ology of Chemicals AISBL (ECETOC) is a scientific,
nonprofit, noncommercial association founded in
1978. ECETOC is financed by over 45 companies
with interests in the manufacture or use of chemicals.
A stand-alone organization, it was established to
provide a scientific forum in which the extensive
specialist expertise of the European industry associ-
ated with chemicals, specialty chemicals, pharma-
ceuticals, agrochemicals, consumer products, and
food could be harnessed to research, review, assess,
and publish studies on the ecotoxicology and toxic-
ology of chemicals. The main objective of these
activities is to identify, evaluate, and minimize any
potentially adverse effects on health or the environm-
ent that might arise from the manufacture and use of
chemicals.

A Scientific Committee (SC) comprising leading
industry scientists in the field of health and environ-
mental sciences is appointed to direct and peer-
review the work program and outputs of ECETOC.
In 2001, leading scientists from academia joined the
industry scientists in ECETOC’s SC and peer-review
panel, reinforcing and extending the range of exper-
tise available to guide and test the ECETOC science
program and its outputs.

Vision

ECETOC supports the safe manufacturing and use of
chemicals, pharmaceuticals, and biomaterials
through sound science.

Mission

ECETOC acts as an independent, credible peer-
reviewed technical resource to all concerned with
the identification of research needs and provision
of scientific rationale for the assessment of health
effects and environmental impact, and thereby to
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justify industry’s license and freedom to operate.
Strategic objectives include: (1) promoting the use of
sound science in both industry and regulatory deci-
sion-making and report on the results; (2) in close
consultation with ECETOC members, defining the
scope, managing the progress, and interacting with
research programs; (3) providing a forum for regula-
tors, academic and industrial scientists for the eval-
uation of the safe use of chemicals and their
associated products; (4) contributing to understan-
ding of the societal issues associated with health
assessment and environmental safety of substances;
and (5) identifying emerging issues that are of im-
portance to ECETOC member companies.

Membership Criteria

Membership is based on the principle of scientific
participation. Any company that is legally consti-
tuted according to the laws and customs of its coun-
try of origin and has a registered office in a European
country can be a Member of the Association,
provided it is engaged in the industrial manufacture,
processing, or use of chemicals and has appropriate
expertise that enables it to contribute to ECETOC’s
strategic objectives.

Partnerships

ECETOC’s relationship with academia was estab-
lished and reinforced through partnerships in the
Task Force activities, collaborative European Com-
mission-sponsored research projects, and in success-
ful joint projects such as symposia organized with the
European Environmental Mutagen Society (EEMS).

In 1997, drawing on its networks with leading
scientists in academia and regulatory agencies,
ECETOC was actively engaged in the founding of
the chemical industry’s Long-range Research In-
itiative (LRI). ECETOC continues to provide the es-
sential scientific input to the development and
management of many of the program areas funded
by European Chemical Industry Council (Cefic).

Key Activities

ECETOC facilitates the networking of suitably quali-
fied industry scientists with relevant skills and
expertise, complemented, where appropriate, with
experts from academia and/or regulatory agencies.
The output includes workshops, technical reports,
and monographs, reflecting the current state of the
science for the issues under review.

ECETOC operates by coordinating efforts by
chemical manufacturers, processors, and users to

study and attempt to resolve the ecotoxicological and
toxicological problems that may result from the
manufacture, processing, and use of chemicals.

ECETOC aims to act as a scientific advisor to
organizations such as the Cefic and other industry
organizations with related interests. Commercial,
political, and advocacy activities are strictly excluded
from the modus operandi of the Association.

ECETOC cooperates in a scientific context with
intergovernmental agencies, governments, health au-
thorities, and other public and professional institu-
tions with interests in ecotoxicological and
toxicological issues relating to chemicals. ECETOC
has become a valued partner with the European
Commission and with many other regulatory bodies
in the development of European Union chemicals
legislation. For example, recognizing the ongoing
need for improved approaches for evaluating the
risks to humans and the environment arising from
exposure to chemicals, ECETOC has supported a
range of activities of direct relevance to the European
Union’s REACH (Registration, Evaluation, Author-
ization of Chemicals) chemicals legislation. REACH-
related activities have included a task force on
Targeted Risk Assessment, and other task forces
have addressed informed testing strategies, appro-
priate application of human data, and alternative
methodologies including quantitative structure–ac-
tivity relationships.

A Specific Substances program reflects a steady
demand from participating companies for ECETOC
hosting and peer-review of their consortia-driven
projects.

Workshops staged in support of the Environmental
program have included the ‘Water Framework Di-
rective Awareness Workshop’, the ‘Availability, In-
terpretation and Use of Environmental Monitoring
Data’ Workshop, and the ‘Ecological Quality’ Work-
shop. In addition, a Stakeholder Event was held to
share the developing methodology and associated
web tool for ECETOC’s ‘Targeted Risk Assessment’
focused on improving the eventual workability of the
REACH Regulations.

Examples of other workshops include one on the
‘Use of Human (Epidemiology) Data in Risk Assess-
ment’ workshop in conjunction with World Health
Organization’s International Programme of Chemi-
cal Safety (IPCS), and an ‘Influence of Maternal
Toxicity on Developmental Toxicity’ workshop.

Publications

Technical documents are the major work product of
the ECETOC organization and a total of 226 have
been published and distributed as of the end of 2003.
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The full list is available through the ECETOC Sec-
retariat and originals are available for purchase
through the ECETOC website.

ECETOC began building its scientific credentials
with the preparation of critical reviews, guidance
documents, and issue papers, embracing the funda-
mental aspects of toxicology and ecotoxicology and
their interpretation and extrapolation to effects in
humans and the environment. The first monographs,
published in the early 1980s, dealt with the complex
issue of chemical carcinogens. Other publications
have covered topics such as mutagenicity, reprod-
uctive toxicity, neurotoxicity, skin sensitization, and
respiratory allergy. In parallel, in the environmental
sciences, other publications have dealt with aspects
such as atmospheric and aquatic phototransforma-
tion, biodegradation, and bioaccumulation followed
the first report on photodegradation of chemicals in
the environment.

By 1990, ECETOC had published over 100 reports
and was recognized officially by the WHO IPCS and
the International Agency for Research on Cancer
(IARC). Liaison with these and other agencies such
as the European Commission’s European Chemicals
Bureau (ECB) and European Centre for Validation of

Alternative Methods (ECVAM) confirmed and devel-
oped ECETOC’s role as a key contributor to the
development of sound scientific approaches to the
safety assessment and consequential responsible
environmental management of chemicals.

Data Bases

Databases are frequently part of the contents of the
Technical Documents and some are also being
provided electronically on CD. Examples of the dat-
abases developed by ECETOC include ones on
aquatic toxicity, eye and skin irritation, and skin
and respiratory sensitizers.

Contact Details

European Centre for the Ecotoxicology and Toxic-
ology of Chemicals AISBL (ECETOC)
Avenue E. Van Nieuwenhuyse 4, Bte 6
B-1160 Brussels, Belgium
Tel.: þ 1-32-2-675-3600
URL: http://www.ecetoc.org

European Society of Toxicology
Ankur V Dnyanmote and Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by David M Krentz and Harihara M Mehendale,

volume 1, pp. 584–585, & 1998, Elsevier Inc.

European Society of Toxicology (EUROTOX) is the
Federation of national societies of toxicology in Eu-
rope, which together have B7000 members. In ad-
dition, EUROTOX counts some 500 individual
members who come from 50 countries, mostly from
Western Europe. According to its statutes, EURO-
TOX aims to foster toxicology, both scientifically
and educationally, in all countries of Europe. For
this, EUROTOX organizes an annual scientific
congress, workshops, and postgraduate training
courses. Specific activities are organized by the
EUROTOX Specialty Sections.

EUROTOX is actively harmonizing toxicology
education and training, having established the Euro-
pean Register of Toxicologists in 1994. It participates
in the worldwide recognition of toxicologists as

recently started under the auspices of the Interna-
tional Union of Toxicology (IUTOX). Furthermore,
EUROTOX honors annually a distinguished Euro-
pean toxicologist by its Merit Award. Important re-
cent research contributions are honored by inviting
an outstanding toxicologist to present the Gerhard
Zbinden Memorial Lecture at the annual congress.

Young toxicologists are encouraged by the annual
Young Scientist Award, which is awarded every year
to the best presentation at the EUROTOX Congress.
Finally, EUROTOX members (i.e., the individual
members and all members of the affiliated national
societies) are entitled to attend the scientific meetings
at a reduced fee, and are given a discount on the
subscription rates of Archives of Toxicology (pub-
lished by Springer-Verlag, Heidelberg).

Historically, EUROTOX has its roots in the Euro-
pean Society for the Study of Drug Toxicity, which
was founded in 1962 in Zürich. The first annual
scientific meeting was held in 1963 in Paris, during
which the Statutes of the new society were adopted.
As the Society’s interests started to extend into
toxicology areas other than drug toxicology, it was
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decided to change the name into European Society of
Toxicology (EST).

This was done at the scientific meeting in 1974 in
Carlsbad. In the late 1970s and early 1980s national
toxicology societies grew rapidly, both in number
and in membership. Thus, 14 national societies of
toxicology (Finland, France, the German Federal Re-
public, the German Democratic Republic, Hungary,
Ireland, Italy, The Netherlands, Norway, Poland,
Spain, Sweden, Switzerland, and the United King-
dom) and EST decided to found the Federation of
European Societies of Toxicology (FEST), which was
done at the EST congress in Kuopio, 1985.

As this soon turned out to create unnecessary du-
plications, EST changed its Statutes, adopted the

name EUROTOX, and EST and FEST merged at the
5th IUTOX Congress in Brighton, 1989. In the years
thereafter EUROTOX grew steadily, now encom-
passing also Austria, Belgium, Bulgaria, Croatia,
Czech Republic, Denmark, Estonia, Greece, Latvia,
Macedonia, Portugal, Romania, Russia, Slovak Re-
public, Slovenia, Turkey, and Ukraine.

Contact Details

European Society of Toxicology
P.O. Box 274
Loughton, IG10 4WB, UK
URL: http://www.eurotox.com

European Union and Its European Commission
Pertti J Hakkinen

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by Canice Nolan, volume 1, pp. 579–584, &

1998, Elsevier Inc.

The year 2004 was a significant year for the European
Union (EU) and its European Commission as the
number of EU member countries (or ‘Member States’)
expanded from 15 to 25. The 25 Member States in-
clude Austria, Belgium, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Latvia, Lithuania, Luxemb-
ourg, Malta, the Netherlands, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden, and the United
Kingdom. In addition, other countries such as Bulgaria
and Romania may be joining the EU before 2010.

The EU was established as a family of democratic
European countries, committed to working together
for peace and prosperity. It is a unique international
organization in that its member states have set up
common institutions to which they delegate some of
their sovereignty so that decisions on specific matters
of joint interest can be made democratically at the
EU level. The EU’s beginning came after World War
II, with the idea of the EU based on the desire
to prevent such killing and destruction from ever
happening again.

EU-Wide Institutions

There are five EU-wide institutions, each with a
specific role:

* The European Parliament (EP) is elected by the
people within Member States every 5 years. Par-
liament’s principal roles include examining and
adopting European legislation (under the codeci-
sion procedure, Parliament shares this power
equally with the Council of Ministers), to ap-
prove the EU budget, to exercise democratic con-
trol over the other EU institutions, and to assent to
important international agreements such as the
accession of new EU Member States and trade or
association agreements between the EU and other
countries. The EP has parliamentary committees
to deal with particular issues, for example, foreign
affairs, budgets, and the environment.

* The Council of the European Union, representing
the governments of the Member States, is the main
legislative and decision-making body in the EU. It
brings together the representatives of the Member
State governments, which are elected at the na-
tional level. It is the forum in which the represen-
tatives of Member State governments can assert
their interests and reach compromises. The mem-
bers of the Council meet regularly at the level of
working groups, ambassadors, and ministers, or,
for deciding the major policy guidelines, at the
level of presidents and prime ministers.

The Council, together with the EP, sets the rules
for all the activities of the European Community
(EC), which forms the first ‘pillar’ of the EU. It
covers the single market and most of the EU’s com-
mon policies, and guarantees freedom of movement
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for goods, persons, services, and capital. In addition,
the Council is the main EU institution responsible for
the second and third ‘pillars’, that is, intergovern-
mental cooperation on common foreign and security
policy and on justice and home affairs.

* The European Commission, the driving force and
executive body of the EU: it is the institution
where much the of the EU’s day-to-day work is
done. It drafts proposals for new European laws,
which it presents to the EP and the Council. The
Commission makes sure that EU decisions are
properly implemented and supervises the way EU
funds are spent. It also sees that everyone abides
by the European treaties and European law. The
president is chosen by the governments of the EU
Member States and must be approved by the Eu-
ropean Parliament. The other members are nom-
inated by the member governments in
consultation with the incoming president and
must also be accepted by Parliament.

* The Court of Justice ensures compliance with the
common rules in the EU, and settles disputes over
how the EU treaties and legislation are interpret-
ed. Member State courts must ask the Court of
Justice when they are in doubt about how to apply
EU rules. Individual persons can also bring pro-
ceedings against EU institutions before the Court.

* The Court of Auditors controls the sound and
lawful management of the EU-wide budget. The
funds available to the EU must be used legally,
economically, and for the intended purpose.

Other Important EU Bodies

These five institutions described above are flanked by
five other important EU bodies, that is, the European
Economic and Social Committee (expresses the opin-
ions of organized civil society on economic and social
issues), the Committee of the Regions (expresses the
opinions of regional and local authorities), the Eu-
ropean Central Bank (responsible for monetary pol-
icy and managing the euro), the European
Ombudsman (deals with citizens’ complaints about
misadministration by any EU institution or body),
and the European Investment Bank (helps achieve EU
objectives by financing investment projects).

How Environmental and Safety Needs and
Issues are Addressed within the EU

Many environmental and safety issues in Europe
could not be tackled without joint action by all EU
countries. For example, the EU’s European
Environment Agency gathers information on the

state of the EU environment, enabling protective
measures and laws to be based on solid data, and the
European Chemicals Agency is being created to work
on and implement the EU-wide effort on the human
and environmental safety of the uses and exposures
to ‘existing’ and ‘new’ chemicals called the Regist-
ration, Evaluation, Authorisation of CHemicals
(REACH).

In all, the EU has adopted over 200 environmental
protection directives that are applied in all Member
States. Most of the directives are designed to prevent
air and water pollution and encourage waste dispo-
sal. Other major issues include nature conservation
and the supervision of dangerous industrial process-
es. The EU wants transport, industry, agriculture,
fisheries, energy, and tourism to be organized in such
a way that they can be developed without destroying
natural resources and leading to sustainable
development. For example, the EU has cleaner air
because of the EU decisions in the 1990s to put cat-
alytic converters into all cars and to get rid of the
lead added to gasoline.

The General Product Safety Directive

The safe uses of chemicals in consumer products and
articles (e.g., in toys, clothing, and furniture) are
covered in part by the General Product Safety Di-
rective (GPSD), revised in 2004. The GPSD includes
a rapid exchange (RAPEX) notifications system to
quickly share suspected or known safety issues about
nonfood consumer products between Member States.
The European Commission typically receives several
safety alerts each week via RAPEX. Among the
dangers presented are the risk of choking and suffo-
cation, electric shock, and fire. The types of products
most often found in these alerts are toys, followed by
electrical appliances. The EU has a separate rapid
alert system on food safety, which also makes weekly
summaries of alerts available.

The European Commission’s Nonfood
Scientific Committees

In 2004, the European Commission reorganized its
nonfood scientific committees following the creation
of the European Food Safety Authority (EFSA) and
the transfer to the Authority of responsibilities for
risk assessment on food-related issues previously car-
ried out by some of the scientific committees. The
Commission reviewed and refocused the work of its
three remaining nonfood scientific committees and
created three new committees: Scientific Committee
on Consumer Products (SCCP), Scientific Committee
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on Health and Environmental Risks (SCHER), and
Scientific Committee on Emerging and Newly Iden-
tified Health Risks (SCENIHR). The reorganized
committees provide the EU with a more proactive
and flexible approach to risk assessment. The rest-
ructuring also ensures appropriate cooperation and
coordination between these committees and other
Community bodies responsible for scientific advice
such as the EFSA, the European Agency for the
Evaluation of Medicinal Products, and the European
Centre for Disease Prevention and Control.

Specifically, the SCCP advises on questions related
to the safety of consumer products (other than food).
Examples of the type of issues within the scope of the
SCCP include the safety and allergenic properties of
cosmetic products and issues relating to the safety of
toys, textiles, clothing, domestic products, and con-
sumer services such as tattooing. The SCHER exam-
ines issues relating to the toxicity and ecotoxicity of
chemical, biochemical, and biological compounds
whose use may have harmful consequences for
human health and the environment. The SCENIHR
advises on emerging or newly identified risks and on
broad issues requiring a comprehensive assessment of
risks to consumer safety or public health. It will also
give an opinion on human health issues not covered
by other EU risk assessment bodies. Examples of the
type of issues within the scope of the SCENIHR in-
clude antimicrobial resistance, nanotechnology and
other new technologies, medical devices including
those incorporating substances of animal and/or hu-
man origin, tissue engineering, physical hazards such
as noise and electromagnetic fields (from mobile
phones, transmitters, and electronically controlled
home environments), and methodologies for asses-
sing new risks.

The European Commission’s Joint
Research Centre

The European Commission’s Joint Research Centre
(JRC) is a source of independent scientific and tech-
nical reference for European policy makers, serving
the European Commission, the EP, the Council, and
the Member States. The JRC’s seven scientific insti-
tutes carry out research of direct concern to EU citi-
zens, working with industry, universities, other
research institutes, and Member States. The JRC is
among the European Commission’s 36 Directorates-
General (DGs). The DGs are specialized services
within the European Commission. Examples of other
DGs include the Brussels, Belgium-based Directorate
General (the JRC’s central coordination and admini-
strative body), the Institutional and Scientific Rela-
tions Directorate, the Programme and Resource

Management Directorate, and the DG Health and
Consumer Protection, with the overall goal of
promoting a better quality of life by ensuring a high
level of protection of consumers’ health, safety, and
economic interests as well as of public health. The
seven JRC institutes are the Institute for Health and
Consumer Protection (IHCP), the Institute for
Environment and Sustainability (IES), and the Insti-
tute for Protection and Security of the Citizen (IPSC)
in Ispra, Italy, the Institute for Reference Materials
and Measurements (IRMM) in Geel, Belgium, the
Institute for Transuranium Elements (ITU) in Karls-
ruhe, Germany, the Institute for Energy (IE) in
Petten, the Netherlands, and the Institute for Pros-
pective Technological Studies (IPTS) in Seville, Spain.

The JRC’s IHCP includes the European Centre for
the Validation of Alternative Testing Methods
(ECVAM), an international reference center for the
development and scientific acceptance of alternative
testing methods to replace, reduce, and refine the use
of laboratory animals. IHCP also includes the Phys-
ical and Chemical Exposure (PCE) Unit providing
scientific understanding, information, and assess-
ment tools to support the Commission services in
evaluating and quantifying exposure and risk assess-
ments for environmental stressors such as chemicals,
biological contaminants, radiation, and noise. The
PCE’s work includes a new European information
system on risks of exposures to chemicals in con-
sumer products and articles (EIS-ChemRisks). This
effort serves as a European-wide expert and stake-
holders ‘network of networks’ to systematically
exchange and assess information on risks from
chemicals released from consumer products/articles.
EIS-ChemRisks will support the GPSD and may
provide technical support to the relevant aspects of
REACH. Further, as part of EIS-ChemRisks, the PCE
is establishing a single Web-based gateway to all
major European initiatives in the field of human
exposure to chemicals contained and released from
products/articles. This gateway is being designed to
act as an interactive EU-wide information source and
a common communication tool for the user society
to develop and continuously update reference data
and tools, and includes the ‘European Exposure
Assessment Toolbox’ as a set of tools and reference
data to enable harmonized exposure assessment
procedures within the EU.

In addition, the IHCP includes the European
Chemicals Bureau (ECB). Current working areas
of the ECB, at least until the new European Chemi-
cals Agency officially begins operation, are collecting
information on new and existing chemicals,
and providing scientific and technical support to
the conception, development, implementation, and
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monitoring of EU policies on dangerous chemicals.
Further, the ECB supports the development and har-
monization of testing methods such as quantitative
structure activity relationships, the legal classifica-
tion and labeling of substances; the management of
risk assessment of substances; the notification of new
substances; the authorization of biocides; and the
information exchange on import and export of
dangerous substances.

The European Chemical Substances Information
System (ESIS) serves as a portal to the existing
chemicals data sets maintained by ECB. ESIS inclu-
des information related to the European Inventory of
Existing Chemicals (EINECS), the European List of
Notified Chemical Substances (ELINCS), High Pro-
duction Volume Chemicals (HPVCs) and Low Pro-
duction Volume Chemicals (LPVCs), Classification,
and Labeling, IUCLID (International Uniform
Chemical Information Data Base) Chemical Data
Sets, and the EU’s chemical risk assessment process.
IUCLID is the basic tool for data collection and
evaluation within the EU Risk Assessment Program-
me, as well as under the OECD Existing Chemicals
Programme. The Risk Assessment reports are ex-
tensive documents written in first draft by EU mem-
ber states, and the ECB also mediates meetings that
attempt to reach consensus on the conclusions of the
risk assessments.

Further, the IHCP’s Biomedical Materials and Sys-
tems (BMS) Unit conducts applied and exploratory
research studies in the area of bioengineering, mate-
rials and surface sciences, medical photonics, and
nuclear technology for health application. Finally,
IHCP’s ‘Biotechnology and GMOs’ unit provides
scientific and technical support to EU legislation in
biotechnology through the development, validation,
and harmonization of detection methods of GMOs
(genetically modified organisms) and genetically
modified foods.

The European Pollutant
Emission Register

Another example of an EU-wide database established
by the European Commission is the European Pol-
lutant Emission Register (EPER), developed in 2004
as the first European-wide register of industrial emis-
sions into air and water. Member States have to pro-
duce a triennial report on the emissions of industrial
facilities into the air and waters, and the report
covers 50 pollutants. EPER gives access to informa-
tion on the annual emissions of thousands of indus-
trial facilities in the Member States as well as
Norway. It lets users group information easily, by

pollutant, activity (sector), air and water (direct or
via a sewerage system), or by country. In addition, it
is possible to see detailed data on individual facilities
by searching by name or by clicking on a map. Users
can also look for the sources of a particular pollut-
ant. The European Commission has made these data
publicly accessible on a website hosted by the Euro-
pean Environment Agency (EEA).

Support of Research

The EU has been increasingly active in helping Eu-
ropean research to achieve scientific excellence. In a
variety of sectors covering the whole spectrum of
modern technology, the EU finances projects under-
taken by research centers, universities, and industry.
The emphasis is on putting research and innovation
to work for precise socioeconomic objectives, such as
job creation and improved quality of life. Current
research priorities include, among others, life sci-
ences, nanotechnology, space, food quality, sustain-
able development, and the knowledge-based society.
The European Commission has multi-year Frame-
work Programmes for Research, for example, the 6th
Framework Programme (2003–2007), which sup-
ports research in toxicology, risk assessment, and
numerous other areas.

Contact Details

European Commission
Rue de la Loi/Wetstraat 200
B-1049 Brussels, Belgium
Tel.: þ 32-2-299-1111
URL: http://europa.eu.int

Relevant Websites

http://europa.eu.int – European Commission, See index
pages of The European Union at a Glance, EU News,
Environment Directorate-General, Food Safety, Health
and Consumer Protection Directorate-General, Health
and Consumer Protection Directorate-General, Calls for
Research Tenders, Risk Assessment Activities.

http://ecb.jrc.it – European Commission, Technical Guid-
ance Document on Risk Assessment in Support of Com-
mission Directive 93/67/EEC on Risk Assessment for
New Notified Substances. Commission Regulation (EC)
No 1488/94 on Risk Assessment for existing substances,
and Directive 98/8/EC of the European Parliament and
of the Council concerning the placing of biocidal prod-
ucts on the market. Part 1 (2003).

http://ihcp.jrc.it – European Commission, Institute for
Health and Consumer Protection (IHCP) website.

http://www.eper.cec.eu.int – European Pollutant Emission
Register (EPER).
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Flavor and Extract Manufacturers Association
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The Flavor and Extract Manufacturers Association
(FEMA), founded in 1909, represents the interests
of its members in the US flavor industry including
flavor manufacturers, users, ingredient suppliers, and
other interested parties. FEMA maintains a strong
scientific program to evaluate the safety of flavor
ingredients.

Objectives

* To support the FEMA Expert Panel process for the
independent evaluation of the safe use of flavor
ingredients, using panel members with recognized
expertise in areas such as toxicology, pharma-
cology, pathology, and medicine.

* To serve as an effective advocate for FEMA mem-
bers in regulatory affairs and in collaboration with
other organizations with related interests.

* To effectively communicate with members regar-
ding current issues.

* To provide education and training services.
* To protect the intellectual property of FEMA

members by addressing current regulatory issues.

Activities

* Convene the FEMA Expert Panel.
* Interact with national and international groups

involved in the evaluation and/or regulation of
flavor ingredients, including the Joint FAO/WHO
Expert Committee on Food Additives (JECFA).

* Provide guidance to members on technical and
regulatory issues.

Publications

* Twenty-one FEMA GRAS (generally recognized
as safe) publications, the latest in 2003, with ta-
bles of use levels on which the FEMA Expert Panel
based its GRAS determinations.

* FEMA GRAS Assessments of individual flavor
ingredients made by the Expert Panel published in
scientific journals.

* Flavor & Fragrance Ingredient Data Sheets.

Meetings

FEMA holds an Annual Convention in the spring and
a Fall Symposium. Workshops and seminars on regu-
latory compliance and special issues are also held.

Contact Details

Flavor and Extract Manufacturers Association
(FEMA)
1620 I Street, NW, Suite 925
Washington, DC 20006, USA
Tel.: þ 1-202-293-5800
URL: http://www.femaflavor.org

Acknowledgment

Adapted from the FEMA website at http://www.
femaflavor.org
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This article is a revision of the previous print edition

article by Juhani Paakkanen, volume 2,

pp. 20–25, &1998, Elsevier Inc.

The Food and Agriculture Organization of the
United Nations (FAO) was established on October

16, 1945, with the goal to promote global sustain-
able development of agriculture, fisheries, forestry,
and food production and security, quality, and safety
as well as the related socioeconomic issues in the
member countries. There are 187 member countries
plus the European Community in the organization
(as of 2003). The headquarters of FAO is located in
Rome and is organizationally divided into eight
departments, with five regional, five subregional, five
liaison, and more than 100 country offices with
functions dealing with regional and in-country

nThis article was prepared by Manfred Luetzow of the Food and

Agriculture Organization of the United Nations and is reproduced
here by permission of that organization.
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activities and projects. Five specialized offices within
FAO headquarters assist the director-general in direc-
ting and managing this, the largest specialized agency
of the United Nations system.

Within the FAO headquarters there are two
departments with responsibilities that include toxi-
cology-related activities. They are the Economic and
Social Department (ES) and the Agriculture Depart-
ment.

The ES Department, within its Food and Nutrition
Division (ESN), houses the Secretariat of the Joint
FAO/WHO Food Standards Program established in
1962 and implemented through the Codex Aliment-
arius Commission (CAC). CAC is an intergovern-
mental body that meets alternately in Rome and
Geneva at the headquarters of the two parent organi-
zations, FAO and World Health Organization
(WHO), annually. The aims of CAC are to protect
the health of the consumer and facilitate interna-
tional trade through the harmonization of national
legislation and regulations through establishing in-
ternational codes of practice, general standards for
food additives and contaminants, food commodity
standards, maximum limits for residues of pesticides
and residues of veterinary drugs in foods, food la-
beling standards, methods of analysis, etc. The pre-
paratory work for these activities is accomplished by
the CAC subsidiary bodies, the Codex General Sub-
ject and Commodity Committees. Three of these
Codex committees are especially important in this
connection: the Codex Committee on Food Additives
and Contaminants (CCFAC), the Codex Committee
on Residues of Veterinary Drugs in Foods
(CCRVDF), and the Codex Committee on Pesticide
Residues (CCPR).

The Food and Nutrition Division also provides the
FAO Secretariat of the Joint FAO/WHO Expert
Committee on Food Additives (JECFA). This Com-
mittee was established in the mid-1950s by FAO and
WHO to assess chemical additives in food on an
international basis. The first meeting was held in
1956 in response to recommendations made in 1955
at a FAO/WHO Conference on Food Additives
meeting in Geneva. JECFA is managed by a Joint
FAO/WHO Secretariat.

When the CAC was formed it decided to utilize the
expert scientific advice provided by JECFA on mat-
ters relating to the toxicological and specifications
activities of food additives. A system was established
whereby the Codex Committee on Food Additives
and Contaminants, a general subject committee,
identified food additives that should receive priority
attention, which were then referred to JECFA for
assessment before being considered for inclusion in
Codex food standards.

Over the years, JECFA’s responsibilities have been
expanded to include evaluation/assessment of food
contaminants, naturally occurring toxins, and resi-
dues of veterinary drugs in food. JECFA’s advice and
evaluations are used by several Codex committees
(e.g., CCFAC, CCRVDF). JECFA also provides sci-
entific advice directly to FAO, WHO, and their
member states. JECFA cooperates very closely with
Codex but is not a component of the CAC.

Specialists invited to serve as members of JECFA
are independent scientists who serve in their
individual capacities as experts and not as represen-
tatives of their governments or employers. They also
understand that the discussions at the meetings are
confidential. The goal is to establish acceptable daily
intakes (ADIs) (or equivalent tolerable intakes) for
food chemicals and to develop specifications for
identity and purity for food additives or maximum
residue limits (MRLs) when veterinary drugs are
used in accordance with good practice in the use of
veterinary drugs.

FAO and WHO have complementary functions in
selecting members for JECFA. FAO is responsible for
selecting members to deal with the development of
specifications for the identity and purity of food
additives and the assessment of residue levels of
veterinary drugs in food. WHO is responsible for
selecting members to deal with the toxicological
evaluations of the substances under consideration.
Both FAO and WHO invite members who are re-
sponsible for assessing intake.

As of 2004, a total of 63 meetings of JECFA have
been held and over 2100 food additives including
more than 1500 flavoring agents, B40 contami-
nants, and 93 veterinary drugs evaluated. The reports
are published in the WHO Technical Report Series.
The comprehensive toxicological evaluations,
which review the data that serve as the basis for
the safety assessments, are published in the WHO
Food Additives Series. The specifications for food
additives and residue evaluations of veterinary drugs
are published in the FAO Food and Nutrition Paper
Series.

JECFA meetings are convened twice a year, with
one session devoted to the evaluation of food addi-
tives and contaminants and the other to the evalua-
tion of residues of veterinary drugs in foods. The
meetings are open only to the invited experts and
the Joint Secretariat. JECFA can hold hearings during
the meeting in which those who have submitted data
for evaluation are invited to answer specific ques-
tions by the committee to clarify the submission. The
JECFA procedures do not permit the committee to
discuss the substances under review when the non-
members are present during these hearings.
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JECFA is one body: the discussions are held and
decisions made in plenary sessions. The drafting,
however, is done in separate groups. In the case of
food additives, the FAO experts are responsible
for proposing specifications of identity and purity
for food additives. The three main objectives of
the specifications prepared by the committee are
to identify the substance that has been subjected
to biological testing, to ensure that the substance
is of the quality required for safe use in foods,
and to reflect and encourage good manufacturing
practice.

Experts invited by FAO also prepare Chemical
and Technical Assessments (CTA) for the substances
on the agenda to provide the committee with the
information on the physical and chemical charac-
teristics of the additive, on the raw material(s) used
in commercial production of the additive, and on
methods of manufacture by which the raw materi-
al(s) is converted into a finished commercial food
additive. It is acknowledged that some of these
data may be trade secrets. Therefore, such data are
held in strict confidence. Furthermore, the CTA
includes information on impurities including inter-
mediates, functional use(s) with the technological
purpose for using the additive and the levels of use on
a commodity basis, reactions and fate in food, and
effects on nutrients. In the case of contaminants,
FAO experts are responsible for gathering informa-
tion on their occurrence in food and methods for
their analysis.

ADIs for food additives and veterinary drugs and
provisional tolerable weekly intakes (PTWIs) for
contaminants are proposed by the WHO experts.

In JECFA meetings dedicated to the evaluation
of veterinary drug residues, the FAO experts are
responsible for proposing MRLs for foods of animal
origin based on pharmacokinetic and metabolism
studies in experimental animals, target animals, and
in humans when available. The Committee will con-
sider the following when proposing MRL:

* Radiolabeled residue depletion studies in target
animals from zero withdrawal time to periods
beyond the recommended withdrawal time (these
studies should provide information on total resi-
dues, including free and bound residues, and
major residue components in order to select a
marker residue and target tissue).

* Unlabeled drug depletion studies for analysis of
marker residue in target animals including muscle,
liver, kidney, fat, eggs, milk, and honey as appli-
cable (this should include studies with appropriate
formulations, routes of application, and species
using up to maximum recommended doses).

* Methods for routine analysis that may be used by
authorities for the detection of residues in target
tissue.

* The ADI proposed by the WHO experts.
* The standard daily food intake of 300 g of muscle,

100 g of liver, 50 g of kidney, 50 g of fat, 100 g of
eggs, and 1.5 l of milk (‘food basket’).

Other assumptions and variables may also be
involved in determining MRLs, including safety fac-
tors used in establishing ADIs, withdrawal times, the
contribution of bound residues, and the bioavailabil-
ity of residues.

A veterinary drug is any substance applied or
administered to any food-producing animal, such as
meat or milk-producing animals, poultry, fish, or
bees, whether used for therapeutic, prophylactic, or
diagnostic purposes or for modification of physiolo-
gical functions or behavior.

The MRL is the maximum permissible concentra-
tion of residue resulting from the use of a veterinary
drug, expressed in milligram per kilogram or mi-
crogram per kilogram on a fresh weight basis. It is
based on the type and amount of residue considered
to be without toxicological hazard for human health
as expressed by the ADI. Consideration is also given
to residues of the compound that occur in food or
plant origin and/or environment (the same active
ingredient may be used as a veterinary drug and pes-
ticide).

Metabolic studies identify and quantify the resi-
dues. These studies should simulate the conditions of
use of the drug in animal husbandry as closely as
practicable. The pharmacokinetics (distribution and
elimination) of the residues should be examined be-
tween the time of administration of the drug and the
time the animals enter the human food supply.

The withdrawal time after administration of a
drug is the time during which animals or animal
products should not be harvested by fishing, milking,
slaughtering, egg collection, etc., for human con-
sumption.

The total residues of a drug in animal-derived food
consist of the parent drug, together with all the meta-
bolites and drug-based products that remain in the
food after the administration of the drug to food-
producing animals. The amount of total residues is
generally determined by means of a study using the
radiolabelled drug and is expressed as the parent
drug equivalent in milligram per kilogram or mi-
crogram per kilogram of the food.

The use of veterinary drugs in food-producing
animals can result in residues that are neither ex-
tractable from tissues nor readily characterized
(bound residues). The extractable residues are the
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residues extracted from tissues or biological fluids by
means of aqueous acidic or basic media, organic
solvents, and/or hydrolysis with enzymes to hydro-
lyze conjugates. The nonextractable residues are ob-
tained by subtracting the extractable residues from
the total residues and comprise residues of the drug
incorporated through normal metabolic pathways
into endogenous compounds (e.g., amino acids, pro-
teins, and nucleic acids) or chemically bound residues
derived by interaction of residues of the parent
drug or its metabolites with macromolecules. The
bioavailable residues are the residues that can be
shown, by means of an appropriate method, to be
absorbed when fed to experimental (laboratory)
animals. In the absence of relevant residue data, it
should be assumed that all of the residues are
bioavailable and that its potency is equal to that of
the most toxic component of the residue.

A marker residue is a residue whose level decreases
in a known relationship to the level of total residues
in tissues, eggs, or milk. In other words, a marker
residue is, or is representative of, the residue of tox-
icological concern in the target tissue and/or milk/
eggs. Identification of a marker residue is important
because it is the substance determined for control
purposes in the enforcement of MRLs by the national
authorities and other parties concerned.

A target tissue is defined within JECFA as the
edible animal tissue (muscle, liver kidney, or fat) for
which the MRL is recommended and that may be
analyzed for purposes of the enforcement of the
MRL.

In assessing the safety of veterinary drug resi-
dues, the Expert Committee determines the MRL
expressed in terms of a named marker residue for
target tissues of interest of individually specified
animal species. The committee identifies at least two
target tissues whenever possible, with one being
muscle or fat and the other liver or kidney. Selection
of an appropriate target tissue permits regulation of
the MRL in international trade in meat (liver and
kidney not available) as well as in national control
programs.

In summary, when an ADI is established, consid-
eration of the estimated intakes of the relevant foods
by human beings allows an assessment to be made of
a safe and acceptable residue level for the relevant
animal tissue(s). If the levels of residues estimated
from supervised trials, when the drug is administered
according to good practices in the use of veterinary
drugs (only the amount which is necessary to obtain
the desired effect is used), are below those considered
toxicologically acceptable, then the levels determined
by good practice will dictate the acceptable residue
level, provided that practical analytical methods are

available at that level for routine residue analysis.
The committee is reluctant to establish MRLs lower
than a level twice that of the limit of quantitation of
the previous analytical method.

If the levels of residues found in practice exceed
those determined to be acceptable from the toxi-
cological evaluation and consumption data, then
drug use in the food-producing animals may need to
be modified to reduce residue concentrations in ed-
ible tissues to acceptable levels. Possible modifica-
tions include extending the withdrawal periods and
changing the drug dosage, formulation, or method of
application.

When it has been determined that an ADI is un-
necessary because the compound of interest is pro-
duced endogenously in human beings and animals,
then the establishment of an acceptable residue limit
is also unnecessary. At the other extreme, when an
ADI has not been allocated because, on toxicological
grounds, the safety of the compound cannot be
assured, then no acceptable residue limit should be
established.

The principles outlined here apply to the evaluat-
ion of residues of all veterinary drugs. For the estab-
lishment of tolerance limits for residues of certain
chemotherapeutic agents, however, the antimicrobial
properties of the residues must also be taken into
account. Antimicrobial properties will become the
determining factor in safety evaluation when the
toxicity of the substances to be considered is so low
that their residues in food could, from the toxi-
cological viewpoint, be tolerated even at the height
of therapeutically effective tissue concentrations. At
the microbial level, concern for food safety is cen-
tered on the question of whether or not residues of
antimicrobial agents ingested via food of animal
origin pose a danger to human health by exerting a
selective pressure on the intestinal flora and thus
favoring the growth of microorganisms with natural
or acquired resistance.

The committee does not attempt to derive with-
drawal times for veterinary drugs that are necessary
to ensure that the concentration of residues in food
will be below the established MRL. Residue kinetics
and withdrawal times depend on various parameters
strictly linked to a given veterinary drug including,
but not limited to, the pharmaceutical formulation,
the concentration of the active ingredient, the
dosage, and the route of administration. The deter-
mination of the appropriate withdrawal time for a
given veterinary drug in order to comply with
an assigned MRL is the responsibility of the appro-
priate national authority. Nevertheless, when deter-
mining MRLs, the committee verifies that those that
it recommends can be achieved through realistic
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withdrawal times and established good practices in
the use of veterinary drugs.

To demonstrate how the ADI and MRLs are linked
together and how the maximum ingested residue of
the parent drug and its equivalents is calculated, the
following information is presented as extracted from
the Food and Nutrition Paper No. 41/6 and the
Technical Report Series No. 851.

Based on the ADI of 0–6 mg kg� 1 of body weight
for levamisole (parent drug) established by the com-
mittee, the permitted daily intake of the parent drug
and/or its equivalents is 360 mg for a 60 kg person.

The following factors were considered in estima-
ting the MRLs: the ADI; the parent drug is a suitable
residue marker and is 2.4% of the total residues; all
the residues in muscle and fat are equivalent to the
parent drug; 50% of the residues in liver are bound
and 15% of these bound residues are bioavailable;
the residues in kidney are qualitatively similar to
those in liver; it is assumed that all bioavailable
residues in liver and kidney are equivalent to the
parent drug; and the residues are similar in cattle,
sheep, and pigs.

The committee recommends MRLs of 10 mg kg� 1

for muscle, kidney, and fat and 100 mg kg� 1 for liver
of cattle, sheep, poultry, and swine expressed as
the parent drug. Because residues in eggs at recom-
mended dose level, at 1 day withdrawal, are B1000
mg kg�1, the committee considered that levamisole
should not be used in laying hens.

The previous assumptions can be used to calculate
maximum theoretical daily intake of levamisole
equivalents if a consumer ate the standard meat di-
et containing concentrations of levamisole at the
proposed MRLs. The maximum ingested residue of
the parent drug and its equivalents is 397 mg day� 1,
which consists of 14mg day� 1 of parent drug and
383 mg day�1 of levamisole equivalents. The calcu-
lation is shown in Table 1.

Considering the inherent uncertainty of the total
levamisole equivalents based on levamisole as the
marker residue and considering that only a small
proportion of the total residues are used to estimate

the total levamisole equivalents (397 mg), the com-
mittee considered this value to be equivalent to the
maximum ADI.

Depending on the subject of the meeting, the
outcome of the JECFA meetings will be the ADIs for
food additives or veterinary drug residues, PTWIs
for food contaminants, MRLs for residues of veteri-
nary drugs, or specifications for identity and purity
of food additives. The MRLs and specifications are
then discussed by the CCRVDF and CCFAC, re-
spectively, and if found acceptable, forwarded to the
CAC for adoption as Codex Maximum Residue
Limits and Codex Specifications. The ADIs for food
additives and PTWIs for contaminants are used by
the CCFAC in the preparation of general standards
for food additives and contaminants and in
recommending of maximum-use levels of food add-
itives or guideline levels of food contaminants in
food. Aside from the Codex committees, the out-
comes of the JECFA evaluations are freely available
to all parties concerned.

The Agriculture Department, within its Plant Pro-
duction and Protection Division, includes the FAO
Secretariat of the Joint Meeting of the FAO Panel of
Experts on Pesticide Residues in Food and the
Environment and the WHO Toxicological and
Environmental Core Assessment Groups, otherwise
known as the Joint FAO/WHO Meeting on Pesticide
Residues (JMPR). JMPR was established following
the resolution of the FAO Conference in 1962 by the
Codex Alimentarius Commission to recommend
MRLs for pesticide residues and environmental con-
taminants in specific food products, including meth-
ods of sampling and analysis to ensure safety of food
containing residues.

The JMPR meetings are closed to nonmember
participation and are held annually in September, al-
ternately in Rome and Geneva. WHO-invited mem-
bers are responsible for proposing ADIs for the
substances on the agenda. FAO-invited members
draft MRLs for substances under evaluation based
on findings in supervised field trials conducted in
various countries worldwide. The ADI and MRL

Table 1 Calculation of maximum ingested residue of levamisole (parent drug) and its equivalents

Tissue Standard intake

(kg)

MRL

(mg/kg� 1)

UD

(mg)a
EQ (mg)a Total

(mg)
Free Bound

Muscle 0.300 10 3 125 0 125

Liver 0.100 100 10 208 31 239

Kidney 0.050 10 0.5 10 2 12

Fat 0.050 10 0.5 21 0 21

Total 0.500 14 364 33 397

aUD, unchanged drug; EQ, parent drug equivalents.
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proposals are discussed, examined, and the decisions
made in the plenary when all the committee members
are present. The report of the meeting and the Eval-
uations, Part I – Residues are published in the FAO
Plant Production and Protection Paper Series and the
Evaluations, Part II – Toxicology as a WHO/IPCS
publication.

The cooperation between the JMPR and the
Codex Committee on Pesticide Residues is close.
CCPR identifies those substances which require pri-
ority evaluation. After the JMPR evaluation, CCPR
discusses the recommended MRLs and forwards
them, if they are acceptable, to the Codex Aliment-
arius Commission for adoption as Codex Maximum
Residue Limits.

Contact Details

Food and Agriculture Organization of the United
Nations

Viale delle Terme di Caracalla
0189 Rome, Italy

Tel.: þ 39-06-570-55425
URL: http://www.fao.org

Relevant Website

www.fao.org – The specifications for food additives, and
residue evaluations of veterinary drugs are published in
the FAO Food and Nutrition Paper Series. The FAO
Secretariat maintains a webpage that provides online
access to these publications.

Food and Drug Administration, US
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The US Food and Drug Administration (FDA) is the
federal agency responsible for ensuring that foods are
safe, wholesome, and sanitary; human and veterinary
drugs, biological products, and medical devices are
safe and effective; cosmetics are safe; and electronic
products that emit radiation are safe. Its jurisdiction
encompasses most food products (other than meat and
poultry), human and animal drugs, therapeutic agents
of biological origin, medical devices, radiation-emit-
ting products for consumer, medical, and occupational
use, cosmetics, and animal feed. The agency grew
from a single chemist in the US Department of Agri-
culture in 1862 to a staff of B9100 employees and a
budget of $1.294 billion in 2001, comprising chemists,
pharmacologists, physicians, microbiologists, veterin-
arians, pharmacists, lawyers, and many others.

The FDA is also responsible for advancing the pub-
lic health by helping to speed innovations that make
medicines and foods more effective, safer, and more
affordable; and helping the public get the accurate,
science-based information they need to use medicines
and foods to improve their health. The FDA also en-
sures that these products are honestly, accurately, and
informatively represented to the public. Some of the
agency’s specific responsibilities include:

1. Biologics
* Product and manufacturing establishment licen-

sing

* Safety of the nation’s blood supply
* Research to establish product standards and

develop improved testing methods
2. Cosmetics

* Safety
* Labeling
* Drugs

3. Product approvals
* Over-the-counter and prescription drug label-

ing
* Drug manufacturing standards
* Foods

4. Labeling
* Safety of all food products (except meat and

poultry)
* Bottled water
* Medical devices

5. Premarket approval of new devices
* Manufacturing and performance standards
* Tracking reports of device malfunctioning and

serious adverse reactions
* Radiation-emitting electronic products

6. Radiation safety performance standards for mi-
crowave ovens, television receivers, diagnos-
tic
* X-ray equipment, cabinet X-ray systems (such

as baggage X-rays at airports), laser products
* Ultrasonic therapy equipment, mercury vapor

lamps, and sunlamps
* Accrediting and inspecting mammography fa-

cilities
* Veterinary products
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7. Livestock feeds
* Pet foods
* Veterinary drugs and devices

The FDA is an agency within the Department of
Health and Human Services and consists of eight
centers/offices, whose webpages can be found in the
FDA website:

* Center for Biologics Evaluation and Research
(CBER);

* Center for Devices and Radiological Health
(CDRH);

* Center for Drug Evaluation and Research
(CDER);

* Center for Food Safety and Applied Nutrition
(CFSAN);

* Center for Veterinary Medicine (CVM);
* National Center for Toxicological Research

(NCTR);
* Office of the Commissioner (OC); and
* Office of Regulatory Affairs (ORA).

For general food safety questions, call the FDA
Consumer Hotline at 888-INFO-FDA (888-463-
6332). For questions about seafood, call the FDA
Seafood Hotline at 800-FDA-4010. Questions invol-
ving meat or poultry products can be asked at the US
Department of Agriculture’s hotline at 800-535-
4555. In case of emergencies, call 301-443-1240,
which is staffed 24 hours a day.

Contact Details

US Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857-0001, USA
Tel: 1-888-463-6332 (1-888-INFO-FDA)
URL: http://www.fda.gov

Relevant Website

http://www.fda.gov – Website of the US Food and Drug
Administration.

Intergovernmental Forum on Chemical Safety (IFCS)
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History

Effective coordination of activities and strong coop-
eration among governments and organizations wor-
king in the field of chemical safety is key for
achieving sound chemicals management. The 1992
United Nations Conference on Environment and
Development recognized this need, and action was
taken in 1994 at the International Conference on
Chemical Safety, where the Intergovernmental Fo-
rum on Chemical Safety (IFCS) was formed.

Purpose and Structure

The IFCS was established to improve coordination and
cooperation by identifying and building consensus on
chemicals assessment and management priorities,
coordinating, and monitoring international and regio-
nal action related to sound chemicals management.

The IFCS is an overarching, participatory forum
where governments meet with intergovernmental
and nongovernmental organizations to discuss chem-
ical safety issues and provide policy guidance for the

sound management of chemicals, to be implemented
by national governments and organizations. All ques-
tions concerning chemical risks are within the
purview of the Forum. The IFCS monitors perform-
ance against indicators, and sets the agenda for re-
search regarding chemicals management and new
and emerging environmental health issues. The
World Health Organization is the administering
agency for the IFCS and its Secretariat. IFCS ex-
penses are covered by voluntary contributions from
United Nations Member States and other IFCS
participants.

The IFCS structure is unique. It places a strong
emphasis on the full and open participation of all
sectors relevant to the sound management of chem-
icals. It engages industry, public interest, science,
labor, and academia, as well as governments in dis-
cussion and debate that is not constrained by the
structures and process of formal negotiations. A key
benefit of the Forum is that national concerns may be
expressed directly by participants, rather than indi-
rectly through governing bodies of major organizat-
ions. While decisions taken are not obligatory, they
are taken as authoritative commitments by governm-
ents and organizations.

Strong regional participation is a focus for IFCS.
Each government and sector is asked to have a single
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National Focal Point to act as a conduit for com-
munication on IFCS activities (currently, the forum
has representatives for 152 countries). Between
sessions of the Forum, the Forum Standing Commit-
tee (FSC), under the chairmanship of the President of
the Forum, monitors the progress on the work of the
IFCS and provides advice and assistance on pre-
parations for the next forum session.

The FSC comprises 25 IFCS participants, including
five regional Vice-Presidents (Africa, Asia-Pacific,
Central and Eastern Europe, Latin America and Car-
ibbean, and Western Europe and Other Groups), and
is supported by an Executive Secretariat. Ad hoc
working groups are established by the Forum or
the FSC to undertake specific tasks between forum
meetings, such as the preparation of documents for
forum meetings.

Forum Meetings

Forum meetings are convened approximately every
3 years. Forum III was held in October 2000 in
Salvador da Bahia, Brazil. Forum III conducted a full
review of the IFCS. It established the ‘Priorities for
Action Beyond 2000’, which outline realistic and
measurable targets set for defined timeframes in the
following priority areas: international assessment of
chemical risks; harmonizing classification and label-
ing of chemicals; exchanging information on toxic
chemicals and chemical risks; establishing risk re-
duction programs; strengthening national capabili-
ties and capacities for the management of chemicals;
and preventing illegal international traffic in toxic
and dangerous products. Participants at Forum III
also adopted the ‘Bahia Declaration’, a statement to
reaffirm commitment to the goals for chemical safety
set in 1992 at the United Nations Conference on
Environment and Development held in Rio de
Janeiro, Brazil.

The fourth session of the Forum (Forum IV) was
held from 1 to 7 November 2003 in Bangkok, and
hosted by the Royal Government of Thailand. At
Forum IV, the IFCS ‘took stock’ of the progress
achieved on the commitments and recommendations
made in past Forum meetings and set an agenda for
action on chemicals management over the next
several years.

The theme of Forum IV was ‘Chemical Safety in
a Vulnerable World’. As such, the Forum focused
on populations that are particularly susceptible to
health risks due to chemical exposure, such as
children. Governments and stakeholders, for exam-
ple, were asked to prepare initial national assess-
ments on children’s health and chemical safety as a
basic information tool to identify priority concerns.
Improving the provision of information on chemical
risks to workers and consumers was also high on the
agenda. Forum IV called for new efforts by industry
and governments to generate and make available
practical information on hazardous chemicals. Fur-
thermore, governments were provided tools and
guidance to implement the Globally Harmonized
System for the Classification and Labelling of Chem-
icals – an international hazard communication
system with standardized chemical labels and safety
information.

Forum IV also examined the problems associated
with acutely toxic pesticides; the widening gap in the
ability of developing countries to keep pace with
developed countries in implementing chemical safety
policies and conventions; capacity building for the
sound management of chemicals; and the further
development of a strategic approach to international
chemicals management (SAICM). The SAICM
will be founded on the ‘Bahia Declaration’ and the
‘Priorities for Action Beyond 2000’. The SAICM
process will identify gaps in chemicals management
regimes, obstacles to achieving current targets, and
will seek improvements in the current system of
international chemicals management.

Forum V will be hosted by Hungary in 2005/2006.
The IFCS website has more information regarding

the IFCS, its officers and participants, and Forum
meetings.

Contact Details

Intergovernmental Forum on Chemical Safety
c/o World Health Organization
20 Avenue Appia
CH-1211 Geneva 27
Switzerland
Tel.: þ 41-22-791-3873
URL: http://www.ifcs.ch
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Introduction

The mission of the International Agency for Research
on Cancer (IARC) is to promote, by way of interna-
tional collaborative research and other means, impro-
vement of health through reduction of the incidence
and mortality from cancer throughout the world by:

* Conducting research into the occurrence, impact,
causes, early detection, treatment, and prevention
of human cancer.

* Evaluating and disseminating the results of such
research.

* Training personnel in relevant scientific and tech-
nical skills.

Its unique role in international cancer research de-
pends on its international status, its independence of
national political interests, its experience and accept-
ability as a coordinator of research in developing
countries, and its capacity within its own structure to
combine epidemiological and laboratory approaches
to cancer research.

The agency’s research concentrates on the occur-
rence, causes, treatment, and prevention of cancer. It
does not develop cancer control policies or imple-
ment cancer control measures except where this is
necessary to achieve its research objectives.

Selection of specific activities for the agency’s sci-
entific program is based on its mission, considera-
tions of scientific quality, ethical issues, and the
known or potential impact on public health of par-
ticular cancers or agents that may cause or prevent
cancer. The agency’s activities have concentrated on
three main fields: (1) research into the prevention and
early detection of cancer, particularly intervention
studies in both developing and developed countries;
(2) use of biomarkers of exposure, effects, and sus-
ceptibility in epidemiological studies; and (3) studies
with potential cancer prevention applications, par-
ticularly in developing countries. For the next few
years, there will be new research lines, focusing on
molecular carcinogenesis, genetics and epidemiology,
clinical epidemiology including translational re-
search and treatment outcomes, and on tobacco con-
trol and prevention strategies.

In this short review, the general directions of the
IARC are briefly presented.

Background

The IARC was established almost 40 years ago by
the World Health Assembly on May 20, 1965. The
agency was created in a spirit of altruism by several
of the wealthier countries of the world to provide
capacity for research on important cancer problems
wherever they might occur. In the spirit of its crea-
tion, the public health-oriented mission of the IARC
is to promote, by way of international collaborative
research and other means, improvement of health
through reduction of the incidence and mortality
from cancer throughout the world by conducting re-
search into the causes, early detection, and prevent-
ion of cancer; by evaluating and disseminating the
results of such research; and by organizing training
also for those parts of the world which otherwise
would be somewhat deprived of the educational
possibilities in cancer research and control. Research
into treatment or other aspects of the care does not
usually form part of the agency’s mission.

Some of the agency’s lines of activities are des-
cribed in the following sections in general terms.

Identification, Elucidation, and Evaluation
of Environmental Causes of Cancer

The IARC Monographs Programme on the Evaluat-
ion of Carcinogenic Risks to Humans is one of the
cornerstones of the agency’s activities. During the
past few years, it has become increasingly evident
that in addition to environmental chemical car-
cinogens, which have been the traditional target of
the IARC monographs, infectious agents contribute
significantly to the human cancer burden. In addi-
tion, chemical carcinogens and infectious agents may
interact in producing their adverse effects on
biological systems, leading to an overproportional
increase in cancer risk, as exemplified by the com-
bined effects on liver cancer risk of aflatoxin B1 ex-
posure and hepatitis B virus (HBV) infection. Other
biological agents that have been evaluated in the
monographs series, and found to carry a cancer risk,
include schistosomiasis (bladder cancer), liver flukes
(cholanglocarcinoma of the liver), Helicobacter
pylori (stomach cancer), and human papilloma virus-
es (HPV) (types 16 and 18) (cervix cancer).

The use of tobacco products remains a central
focus of the agency’s epidemiological work since it is
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generally agreed that in industrialized countries,
B30–35% of all known cancers are related to to-
bacco consumption and, worldwide, one in seven
cancers can be attributed to smoking. In addition, the
program has now evaluated the carcinogenic hazards
associated with ‘involuntary smoking’ and classified
that exposure as carcinogenic to humans. There is no
doubt that the high incidence of all cancers in the
Indian subcontinent is related to the oral use of to-
bacco. Subject to the results of a feasibility study now
in progress, the agency plans a prospective study of
oral tobacco use and cancer in more than 100 000
men and women in Bombay, India.

In addition to environmental factors acting as
cancer causing agents, carcinogens may also be
formed endogenously; for example, in the context
of chronic inflammatory states. One mechanism is
the production of reactive oxygen and nitrogen spe-
cies that may cause tissue and DNA damage. The
Endogenous Risk Factors Group focuses on bio-
chemical mechanisms by which oxidative stress pro-
duces DNA damage and protein oxidation/
nitrosation. These studies will be conducted in a
variety of conditions including inflammation and
precancerous lesions.

The agency has a long and successful history of
achievements in the field of DNA damage and its
relationship to mutation and cancer. This has led to
the development of highly sensitive methods to assess
the extent of interaction between environmental
agents and the human genome. Scientists at the
agency have succeeded in assessing specific muta-
tions in the tumor-suppressor gene p53 and the Mo-
lecular Carcinogenesis Group maintains a database
of known p53 mutations.

It is now generally agreed that phenotypic changes
occurring in cells during the process of malignant
transformation reflect the sequential acquisition of
genetic alterations. This applies to all tissues, but the
type of oncogene and tumor-suppressor gene and the
sequence in which they contribute to tumor progre-
ssion show a remarkable degree of organ specificity.

IARC scientists have therefore focused their atten-
tion on some organ sites (e.g., esophagus, stomach,
liver, and cervix) that contribute significantly to the
overall human cancer burden. Analyses of genetic al-
terations associated with tumor progression not only
help us to understand the evolution of human cancers
but, in some cases, also provide a tool to identify the
environmental agent responsible for the initiation of
malignant transformation. This has been shown in
tumors of the skin (ultraviolet irradiation), liver
(aflatoxin B1), and hemangiosarcoma of the liver
(vinyl chloride monomer). In the case of stomach
cancer, basic laboratory research will be extended

into preventive measures, particularly with respect to
the role of H. pylori in the causation of human stom-
ach cancer. This is similarly true for cancer of the
cervix, which in many parts of Central America and
Asia remains the most frequent cause of cancer mor-
tality in women. The agency has in the past con-
ducted extensive surveys in different world regions
regarding the prevalence of certain types of HPV and
their association with cancer of the cervix. It is now
conducting a large study on screening modalities for
cervical cancer in India and Africa, with a view to
establishing the most cost-effective preventive meas-
ures in low resource settings.

Mechanisms of Carcinogenesis, Host
Factors, and their Interaction with
Environmental Agents

The cytochrome P450 enzyme system has been the
focus of investigation in several laboratories world-
wide since these enzymes participate in the bio-
activation of many environmental carcinogens.
IARC scientists focus their research on the role of
individual patterns of cytochrome P450 isozymes as
determinants of genetic susceptibility to environmen-
tal carcinogens, in particular tobacco smoke. Over
the past few years, evidence has accumulated indica-
ting that individual susceptibility may, at least in
part, be related to the individual pattern expression
of genes involved in the bioactivation of xenobiotics.
This question will also be pursued with respect to the
genetic polymorphism of enzymes involved in the
detoxification of environmental carcinogens. Indi-
vidual capacity for DNA repair also appears to play a
role in genetic cancer susceptibility. Methodological
progress will allow us to launch, in the future,
epidemiological projects to analyze the complex
relationship between the bioactivation and detoxifi-
cation of environmental carcinogens, DNA repair,
and the production of mutations in critical target
cells and transformation-associated genes.

For some human cancers, including brain tumors,
our understanding of the etiology is still incomplete.
The fraction of cases attributable to radiation or
environmental agents is very small. The possibility
exists that genetic alterations observed in the evolut-
ion of gliomas may be due to endogenous DNA
damage rather than interaction with environmental
factors. Also, there is strong evidence that germline
mutations may play a larger role in brain tumor
development than previously anticipated. The Mole-
cular Pathology Group focuses much of its work on
the etiopathogenesis of human brain tumors, parti-
cularly in children.
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A new promising line of research has evolved from
the observation that in some human cancers genomic
instability may be reflected in microsatellite DNA
changes, which commonly originate from replication
errors. Effective mismatch repair may be the under-
lying cause, but so far only a restricted number of
fragile microsatellite foci have been identified.

Research on the Prevention of
Cancer and Its Consequences

The Gambia Hepatitis Intervention Study is a major
effort to determine the role of chronic HBV infection
in the evolution of hepatocellular carcinomas. Vac-
cinated children are being followed-up for se-
rological markers of HBV infection and, later in
life, the occurrence of liver tumors. This is a long-
term study, but the agency is committed to lead this
important work to a successful conclusion.

It is now increasingly possible to identify individu-
als with a high risk to cancer development; for ex-
ample, through genetic predisposition, high levels of
exposure to environmental carcinogens, or the oc-
currence of a tumor at a site where second primary
tumors are frequent. It is, therefore, necessary to of-
fer these subjects advice and treatment. More
targeted screening for early neoplastic lesions is

advisable and, in addition, chemoprevention may be
a tool to reduce the incidence of malignant transfor-
mation and to revert early stages of cancer develop-
ment. Since cancer prevention is a key element of
the agency’s mission, IARC scientists would like to
be involved in this important research area. This is
planned to be done in two ways. Similar to, but dis-
tinct from, the monographs series on the Car-
cinogenic Risks to Humans, the IARC Handbook
of Cancer Prevention series has published a number
of volumes concentrating on primary prevention and
screening strategies such as: the use of sunscreen,
weight control and physical activity, breast cancer
screening, and consumption of fruits and vegetables.
In addition, a newly created tobacco group will focus
on the etiology of tobacco-induced cancers, while
producing a new publication series on tobacco con-
trol. The agency is intent on establishing itself as the
world’s leading agency in cancer prevention.

Contact Details

International Agency for Research on Cancer (IARC)
150 Cours Albert Thomas
69372 Lyon Cedex 08, France
Tel.: þ 33-4-7273-8485
URL: http://www.iarc.fr
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The International Conference on Harmonisation
(ICH, formally known as The International Confer-
ence on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human Use)
is a joint initiative involving both regulators and in-
dustry from Europe, Japan, and the United States as
equal partners in the scientific and technical discus-
sions of the testing procedures which are required for
product registration and to ensure and assess the
safety, quality, and efficacy of medicines. The focus
of ICH has been on the technical requirements for
medicinal products containing new drugs. The vast
majority of those new drugs and medicines are
developed in Western Europe, Japan, and the United
States and therefore, when ICH was established, it
was agreed that its scope would be confined to
registration in those three regions.

History

The pharmaceutical industry has become very global,
and while a particular pharmaceutical may be sold to
worldwide markets, its registration in each country
remained a nation-by-nation process. Individual
nations’ regulatory systems were based on the same
fundamental obligations to evaluate the quality,
safety and efficacy. However, the detailed technical
requirements had diverged over time to such an
extent that industry found it necessary to duplicate
many time-consuming and expensive test procedures,
in order to market new products internationally.
Harmonization of regulatory requirements was pio-
neered by the European Community (EC), in the
1980s, as the EC (now the European Union) moved
towards the development of a single market for
pharmaceuticals. The success achieved in Europe
demonstrated that harmonization was feasible. It
was, however, at the WHO International Conference
of Drug Regulatory Authorities (ICDRA), in Paris, in
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1989, that specific plans for action began to harmo-
nize procedures in Europe, Japan, and the United
States. Soon afterwards, the authorities approached
IFPMA to discuss a joint regulatory-industry in-
itiative on international harmonization, and ICH
was conceived. The founding of the ICH took place
at a meeting in April 1990, hosted by the EFPIA in
Brussels. Representatives of the regulatory agencies
and industry associations of Europe, Japan, and the
United States met, primarily to plan an international
conference but the meeting also discussed the wider
implications and terms of reference of ICH.

Mission, Purpose, Objectives, Goals

The purpose of ICH is to make recommendations on
ways to achieve greater harmonization in the inter-
pretation and application of technical guidelines and
requirements for pharmaceutical registration in Eu-
rope, Japan, and the United States, in order to reduce
or preclude the need to duplicate the testing during
research and development. The objective of such
harmonization is a more economical use of human,
animal, and material resources, and the elimination
of unnecessary delay in the global development and
availability of new medicines whilst maintaining
safeguards on quality, safety, and efficacy, and
regulatory obligations to protect public health.

Membership Criteria

Six parties to ICH represent the regulatory bodies
and research-based industry in the three regions, Eu-
rope, Japan, and the United States, where the vast
majority of new medicines are currently developed.
These Six Parties are directly involved in the decision
making process and were selected as they represent
the regulatory bodies and the research-based industry
in the European Union, Japan, and the United States.
However, the Conference, its preparations, and fol-
low-up activities are conducted in an open and trans-
parent manner and the presence of observers from
other regulatory authorities and WHO is welcomed
as a means of ensuring that the benefits of progress
towards harmonization can be utilized worldwide.
The Six Parties are as follows:

* European Commission – European Union (EU):
The European Commission represents the 15
members of the EU. The Commission works
through harmonization of technical requirements
and procedures, to achieve a single market in
pharmaceuticals, which would allow free movem-
ent of products throughout the EU.

* European Federation of Pharmaceutical Indus-
tries and Associations (EFPIA): EFPIA is situated
in Brussels and has, as its members, Member As-
sociations in 16 countries in Western Europe.
Much of the Federation’s work is concerned with
the activities of the European Commission and the
EMEA. Companies in membership of EFPIA are
manufacturers of prescription medicines and in-
clude all of Europe’s major research-based phar-
maceutical companies.

* Ministry of Health, Labor, and Welfare, Japan
(MHLW): Affiliated institutions include the Na-
tional Institute of Health Sciences and academia
that carries out research and testing on drugs,
vaccines, and biologicals.

* Japan Pharmaceutical Manufacturers Association
(JPMA): JPMA represents 90 member companies.
Membership includes all the major research-based
pharmaceutical manufacturers in Japan.

* US Food and Drug Administration (FDA): The US
FDA has a wide range of responsibilities for drugs,
biologicals, medical devices, cosmetics, and radio-
logical products. The largest of the world’s drug
regulatory agencies, FDA is responsible for the
approval of all drug products used in the United
States.

* Pharmaceutical Research and Manufacturers of
America (PhRMA): The PhRMA represents the
research-based industry in the United States. The
Association has 67 companies in membership,
which are involved in the discovery, development
and manufacture of prescription medicines. There
are also 24 research affiliates that conduct
biological research related to the development of
drugs and vaccines.

Others also are part of the ICH process. They
include Observers, the Secretariat, and Adminis-
tration.

Observers act as links with non-ICH countries and
regions. They nominate nonvoting participants to
attend the ICH Steering Committee Meetings.

The Observers to ICH are:

* the World Health Organization (WHO);
* the European Free Trade Area (EFTA), repre-

sented at ICH by Switzerland; and
* Canada, represented at ICH by Health Canada

Secretariat: The International Federation of Phar-
maceutical Manufacturers Association (IFPMA) is a
Federation of Member Associations representing
the research-based pharmaceutical industry and
other manufacturers of prescription medicines in 56
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countries throughout the world. IFPMA runs the
ICH Secretariat.

Administration: ICH is administered by the ICH
Steering Committee, which is supported by the ICH
Secretariat. Each of the six sponsors has had two
seats on the ICH Steering Committee (SQ, which
oversees the harmonization activities.

Additionally, groups are broken down into the
Steering Committee (SC) and Expert Working
Groups. The SC determines the policies and proce-
dures for ICH, selects topics for harmonization and
monitors the progress of harmonization initiatives.
The SC meets at least twice a year. The Expert Wor-
king Groups are assigned by each of the six parties to
designate a Topic Leader for the new topic.

Key Activities

ICH provides an opportunity for regulators and in-
dustry worldwide to reach consensus on the steps
needed to achieve harmonization of technical re-
quirements and to set out practical and realistic
targets for harmonizing requirements where signifi-
cant obstacles to drug development and the regula-
tory process have been identified.

There is a five-step process for ICH activities:

1. Consensus building, where an initial draft of a
guideline or recommendation, is prepared, then
signed off by the Expert Working Group Mem-
bers. This is then which is submitted to the SC.

2. Start of regulatory action, when the SC agrees that
there is sufficient scientific consensus on the tech-
nical issues, for the draft guideline or recommen-
dation to proceed to the next stage of regulatory
consultation.

3. Regulatory consultation, where the guideline or
recommendation leaves the ICH process and be-
comes the subject of normal wide-ranging regula-
tory consultation in the three regions. In the EU, it
is published as a draft CPMP Guideline; in the
United States, it is published as draft guidance in
the Federal Register; and in Japan, it is translated
and issued by MHLW, for internal and external
consultation.

4. Adoption of a tripartite harmonized text occurs
when the topic returns to the ICH forum where
the SC receives a report regarding the regulatory
and industry satisfaction that the consensus ac-
hieved at step 2 is not substantially altered as a
result of the consultation, the text is adopted by
the SC. This adoption takes place on the signa-
tures from the three regulatory parties to ICH af-
firming that the Guideline is recommended for

adoption by the regulatory bodies in the three
regions.

5. Regulatory implementation is carried out accord-
ing to the same national/regional procedures that
apply to other regulatory guidelines and require-
ments, in the EU, Japan, and the United States.

Key Accomplishments

Many procedures, including technical guidelines and
format and content of registration applications have
been grouped and have successfully been harmo-
nized. These are readily available to the scientific
community.

The ICH Topics are divided into four major
categories and ICH Topic Codes are assigned ac-
cording to these categories. The ICH website has
summary charts with the status of harmonization of
the ICH Topics and Guidelines.

* Q¼ ‘Quality’ topics, that is, those relating to
chemical and pharmaceutical Quality Assurance.
Examples: Q I Stability Testing, Q3 Impurity
Testing.

* S¼ ‘Safety’ topics, that is, those relating to in vitro
and in vivo preclinical studies. Examples: S I Car-
cinogenicity Testing, S2 Genotoxicity Testing.

* E¼ ‘Efficacy’ topics, that is, those relating to clin-
ical studies in human subject. Examples: E4 Dose–
Response Studies, Carcinogenicity Testing, E6
Good Clinical Practices.

* M¼Multidisciplinary topics, that is, topics which
do not fit uniquely into one of the above categories.

* M1: Medical Terminology.
* M2: Electronic Standards for Transmission of

Regulatory Information (ESTRI).
* M3: Timing of Preclinical Studies in Relation to

Clinical Trials.
* M4: The Common Technical Document.

Meetings

ICH 1 (i.e., first Conference) was held in Brussels
in 1991
ICH 2 was held in Orlando, Florida in 1993
ICH 3 was held in Yokohama, Japan in 1995
ICH 4 was held in Brussels in 1997
ICH 5 was held in San Diego, California in 2000
ICH 6 was held in Osaka, Japan in November,
2003.

Relevant Websites

http://www.ich.org – International Conference on Harmo-
nization (ICH).
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http://www.efpia.org – European Federation of Pharma-
ceutical Industries and Associations (EFPIA).

http://www.mhlw.go.jp – Ministry of Health, Labor and
Welfare, Japan (MHLW).

http://www.jpma.go.jp – Japan Pharmaceutical Manufac-
turers Association (JPMA).

http://www.fda.gov – US Food and Drug Administration
(FDA).

http://www.phrma.org – Pharmaceutical Research and
Manufacturers of America (PhRMA).

http://www.ifpma.org – International Federation of Phar-
maceutical Manufacturers Association (IFPMA).

International Fragrance Association (IFRA)
Audrey Martin

& 2005 Elsevier Inc. All rights reserved.

History and Organization

The International Fragrance Association (IFRA) was
founded in 1973, in Geneva, to represent the col-
lective interests of the fragrance industry worldwide.
IFRA is a Swiss association with a Belgian branch.

IFRA is headed by an Executive Director and a
Board of Directors. The General Assembly is the
governing body of IFRA. Each national delegation/
ordinary member has one vote. The General Assem-
bly meets at least once a year.

The association has a Scientific Director who
oversees the technical and scientific aspects of the
association.

Mission and Activities

The primary focus of IFRA is the worldwide
development and advancement of the fragrance in-
dustry. The activities of IFRA cover three major ar-
eas: science, regulatory affairs, and communication.
This occurs through:

* Development and implementation of a Code of
Practice and Safety Standards for the good man-
ufacture and safe use of fragrances, based on
broadly recognized scientific principles and uti-
lized worldwide with the final objective to protect
the consumer and the environment.

* Close association with RIFM (Research Institute
for Fragrance Materials), an independent interna-
tional nonprofit research institute founded in
1966 for the purpose of developing and maintain-
ing ingredient safety information.1

* Promotion of the self-regulatory practices of the
industry, in keeping with the idea that the adap-
tation of worldwide industry rules to new scien-
tific findings can occur more quickly through
self-regulation than a change of legislation in dif-
ferent countries on different continents.

* Analysis and review of pending regulations appli-
cable to fragrances, as well as legislative trends in
related areas such as cosmetics, intellectual prop-
erty, chemicals, and occupational health and safety.

* Development and maintenance of open communi-
cation and cooperation with national and interna-
tional government bodies, concerned members of
the medical and scientific community, related in-
dustries (e.g., cosmetics), and other stakeholders.

* Dissemination of timely and comprehensive infor-
mation to membership on matters of relevance to
the industry.

* Promotion of the merits of fragrances and the role
they play in enhancing the quality of life.

Membership

IFRA membership is open to all countries and cur-
rently comprises the national associations of fragran-
ce manufacturers from Australia, Europe, the Far
East, and North and South America. Since there is no
company membership in IFRA, individual fragrance
companies belong to IFRA through IFRA’s member
associations.

Ordinary member associations and their member
companies benefit from IFRA membership as follows:

* participation in the work of the IFRA Board and
of the IFRA Committees;

* receipt of all information disseminated by the
IFRA headquarters, covering a range of critical
subjects relevant to fragrance use, safety, and op-
erations;1The scientific foundation of RIFM is based on an international

Panel of Experts, made up of toxicologists, pharmacologists, and

dermatologists who have no commercial ties to the fragrance in-

dustry, and whose work involves the safety evaluation of fragrance
materials under conditions of intended use. Their evaluations are

(footnote continued)
based on existing data or, where insufficient data exist, on testing
performed by RIFM itself.
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* contacts with experts and industry colleagues
from all over the world; and

* assistance of IFRA, as an avenue of support to the
resolution of complex issues faced by fragrance
companies in international commerce.

Publications, Databases, and Services

Code of Practice for the Fragrance Industry: The
main thrust of IFRA’s scientific activities consists in
developing, communicating, and implementing a
Code of Practice for the international fragrance in-
dustry. The Code of Practice provides Standards of
good operating practice and product safety. It was
first issued in 1973 and has been followed by fragran-
ce companies worldwide ever since. Amendments and
updates are issued on a regular basis. Standards
regarding use restrictions are based on safety assess-
ments by the Panel of Experts of RIFM and are care-
fully reviewed by the IFRA Scientific Committee.

Meetings

Regular meetings of IFRA Committees and Working
Groups. For example

* Scientific Committee;
* Environmental Task Force; and
* Communications Working Group.

Regular meetings of joint Committees. For example

* IFRA/Customer Industry Joint Advisory Group;

* IFRA/EFFA Analytical Working Group;
* EFFA/IFRA/IOFI Labeling Group; and
* IFRA/IOFI Committee on Health, the Environm-

ent and Workplace Safety.

Related Organizations

COLIPA European Cosmetic, Toiletry and
Perfumery Association

CTFA US Cosmetics, Toiletry and Fragran-
ce Association

EFFA European Flavour and Fragrance
Association

IOFI International Organization of the
Flavor Industry

RIFM Research Institute for Fragrance
Materials

Contact Details

International Fragrance Association
49, Square Marie-Louise
B-1000 Brussels
Belgium
Tel.: þ 32-2-238-9904
International Fragrance Association
5, Chemin de la Parfumerie
CH-1214 Vernier Geneva
Switzerland
Tel.: þ 41-22-431-8250
E-mail: secretariat@ifraorg.org
URL: http://www.ifraorg.org

International Labour Organization (ILO)
Pertti J Hakkinen
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History and Mandate

The International Labour Organization is the United
Nations (UN) specialized agency that seeks the
promotion of social justice and internationally
recognized human and labor rights. It was founded
in 1919 at the end of the First World War, during the
Peace Conference convened first in Paris and then at
Versailles. Two industrialists, Robert Owen of Wales
and Daniel Legrand of France, had advocated the
need for such an organization in the nineteenth

century. After having been put to the test within the
International Association for Labour Legislation,
founded in Basel in 1901, their ideas were incorpo-
rated into the Constitution of the International
Labour Organization, adopted by the Peace Confe-
rence. The ILO is the only surviving major creation
of the Treaty of Versailles that brought the League of
Nations into being, and it became the first specialized
agency of the United Nations in 1946.

The ILO formulates international labor standards
in the form of Conventions and Recommendations
setting minimum standards of basic labor rights, that
is, freedom of association, the right to organize,
collective bargaining, abolition of forced labor,
equality of opportunity and treatment, and other
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standards regulating conditions across the entire
spectrum of work-related issues. It provides techni-
cal assistance primarily in the fields of: vocational
training and vocational rehabilitation, employment
policy, labor administration, labor law and industrial
relations, working conditions, management
development, cooperatives, social security, labor sta-
tistics, and occupational safety and health.

The ILO promotes the development of independent
employers’ and workers’ organizations and provides
training and advisory services to those organizations.
Within the UN system, the ILO has a unique tripartite
structure with workers and employers participating
as equal partners with governments in the work of its
governing organs. The ILO accomplishes its work
through these three main bodies, all of which encom-
pass its tripartite structure:

1. International Labour Conference: The member
States (currently 177 countries) of the ILO meet at
the International Labour Conference in June of
each year, in Geneva. Two government delegates,
an employer delegate and a worker delegate, rep-
resent each Member State and technical advisors
accompany them. The Conference establishes and
adopts international labor standards, and acts as a
forum where social and labor questions of impor-
tance to the entire world are discussed. The Con-
ference also adopts the budget of the Organization
and elects the Governing Body.

2. Governing Body: The Governing Body is the exe-
cutive council of the ILO and meets three times a
year in Geneva. It takes decisions on ILO’s policy,
and establishes the program and the budget that it
then submits to the Conference for adoption. It
also elects the Director-General. It is composed of
28 government members, 14 employer members,
and 14 worker members.

3. International Labour Office: The International
Labor Office is the permanent secretariat of the
ILO and focal point for the overall activities that it
prepares under the scrutiny of the Governing Body
and under the leadership of a Director-General. The
Office includes the Geneva headquarters and 40
field offices around the world. In addition, experts
undertake missions in all regions of the world under
the program of technical cooperation. The Office
also constitutes a research and documentation cen-
ter and a printing house issuing a broad range of
specialized studies, reports, and periodicals.

Examples of ILO Resources

Books, journals, databases, CD-ROMs, and videos:
The ILO is the world’s major resource center for

information, analysis, and guidance on the world of
work. The ILO also is an international publishing
house, including publications on social security, oc-
cupational safety and health, industrial relations,
labor law, training, management development, and
other aspects of the world of work. For example, the
ILO Encyclopaedia of Occupational Health and
Safety (the fourth edition is available in a four-
volume print version and on CD-ROM) serves as a
worldwide reference reflecting the state of the art in
occupational health and safety.

In addition, the ILO publishes statistical, legal, and
bibliographic materials in both printed and interactive
electronic forms. The Yearbook of Labour Statistics
also exists in the form of a database (LABORSTA).
The ILO journal, International Labour Review, fea-
tures current policy analysis on employment and labor
worldwide, and the ILO also publishes the magazine
World of Work and The Bulletin of Labour Statistics.
As noted below, the ILO publishes other documents,
databases, CD-ROMs, and videos.

The ILO Library: The ILO Library provides access
to a multilingual collection of over 1.5 million books,
reports, journals, national legislation texts and sta-
tistical publications, and electronic information
sources on all aspects of the world of work. The
Library produces LABORDOC, a unique bibliogra-
phic database providing international, multilingual
coverage of social and labor affairs, available online,
as a CD-ROM, and in print (International Labour
Documentation). The library also publishes the ILO
Thesaurus (fifth edition, 1998), and develops projects
and training courses for labor librarians.

International Institute for Labour Studies: Estab-
lished in 1960, the ILO International Institute for
Labour Studies in Geneva promotes a wider study
and public discussion of policy issues of concern
to the ILO and its constituents, through systematic
interaction between the Organization and the inter-
national academic community, and other policy-
makers. The central theme of its activities is the
interaction between labor institutions, economic
growth, and equity. The Institute’s means of action
include research networks, social policy forums,
courses and seminars, visiting scholar and internship
programs, and publications.

Contact Details

International Labour Organization (ILO)
c/o International Labour Office 4, route des Moril-
lons
CH-1211 Geneva 22, Switzerland
Tel.: þ 41-22-799-6111
URL: http://www.ilo.org
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International Life Sciences Institute – North America
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This article is a revision of the previous print edition article

by David M Krentz and Harihara M Mehendale, volume 2,

p. 173, &1998, Elsevier Inc.

History, Purpose, and Financial Support

The International Life Sciences Institute (ILSI) is a
nonprofit, worldwide foundation established in 1978
to advance the understanding of scientific issues
relating to nutrition, food safety, toxicology, risk
assessment, and the environment. By bringing to-
gether scientists from academia, government, indus-
try, and the public interest/public health sector, ILSI
seeks a balanced approach to solving problems of
common concern for the well-being of the general
public. ILSI receives financial support from industry,
governments, and foundations.

Affiliations

ILSI is affiliated with the World Health Organization
as a nongovernmental organization, and has special-
ized consultative status with the Food and Agricul-
ture Organization of the United Nations.

Locations

ILSI is headquartered in Washington, DC. ILSI
branches include Argentina, Brazil, Europe, India,
Japan, Korea, Mexico, North Africa and Gulf
Region, North America, North Andean, South
Africa, South Andean, Southeast Asia Region, the

Focal Point in China, and the ILSI Health and
Environmental Sciences Institute. ILSI also accom-
plishes its work through the ILSI Research Founda-
tion (composed of the ILSI Human Nutrition
Institute and the ILSI Risk Science Institute) and
the ILSI Center for Health Promotion.

Publications

ILSI publishes two journals (Nutrition Reviews and
Nutrition in Clinical Care) and a series of newsletters
from the parent organization and its branches. All of
these are available through the ILSI website. In ad-
dition, ILSI Press has published many books and
monographs, reflecting the broad range of ILSI’s
areas of interests. Some recent publications include
Present Knowledge in Nutrition; Direct Dosing of
Pre-weaning Mammals in Toxicity Testing; Micro-
bial Pathogens and Disinfection By-products in
Drinking Water: Health Effects and Management
of Risk; Functional Foods – Scientific and Global
Perspectives; and Similarities and Differences Be-
tween Children and Adults: Implications for Risk
Assessment. A catalog of all publications available
from ILSI Press can be found on the ILSI website.

Contact Details

International Life Sciences Institute
One Thomas Circle, NW, Suite 900
Washington, DC 20005, USA
Tel.: þ 1-202-659-0074
URL: www.ilsi.org

International Organization of the Flavor Industry (IOFI)
Thierry Cachet

& 2005 Elsevier Inc. All rights reserved.

History and Organization

The International Organization of the Flavor Indus-
try (IOFI) was founded in 1969 in Geneva to repre-
sent the collective interests of the flavor industry
worldwide. IOFI is a Swiss association with a Belgian
branch, and is headed by an Executive Director and a
Board of Directors. The General Assembly is the

governing body of IOFI. Each national delegation/
ordinary member has one vote. The General Assem-
bly meets at least once a year. The association has a
Scientific Director who supervises the technical and
scientific aspects of the association.

Mission and Activities

IOFI is the representative of the global flavor in-
dustry. Acting directly and through its members,
IOFI provides the industry, its customers, governm-
ent agencies, and consumers with sound scientific
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information, education, and training in order to pro-
mote the benefits and safe use of flavors. The
activities of IOFI cover Science, Advocacy, Commu-
nication, and Intellectual Property protection. This is
done by (1) serving as an effective advocate for IOFI
members by representing industry’s interests before
global legislative and regulatory bodies, (2) partic-
ipating in the harmonization of global flavor legislat-
ion, (3) providing information and advice to
emerging countries on the status of flavor regulation
in the United States, Europe, and Japan, (4) collect-
ing confidential information on a worldwide basis on
the identity and use levels of flavoring substances, (5)
collecting data on safety studies on flavoring ingredi-
ents, with the aim of facilitating their evaluation
by scientific bodies, and (6) participating in interna-
tional meetings, hearings, and conferences to help
promote the interests of IOFI and the global harmo-
nization of flavor legislation.

IOFI also functions by (1) maintaining good rela-
tionships with related associations (e.g., the Interna-
tional Federation of Essentials Oils and Aroma
Trades (IFEAT), International Life Sciences Institute
(ILSI), and regular communication with the Food
and Agriculture Organization (FAO), the World
Health Organization (WHO), Codex Alimentarius
Commission, the Joint FAO/WHO Expert Commit-
tee on Food Additives (JECFA), and the Council of
Europe), (2) preparing publications on safety and
regulatory matters, (3) keeping IOFI’s members fully
informed on scientific, legal, regulatory, and other
relevant matters, through information letters, circu-
lar letters, a Code of Practice, and other guidelines,
and (4) keeping the Code of Practice and similar IOFI
documents updated.

Membership

IOFI Membership is open to all countries and cur-
rently comprises the national associations of flavor
manufacturers from Australia, Europe, the Far East,
and North and South America, such as FEMA (Unit-
ed States), EFFA (European Union), and JFFMA (Ja-
pan). Since there is no company membership in IOFI,
individual flavor companies belong to IOFI through
IOFI’s member associations.

Ordinary member associations and their member
companies benefit from IOFI membership via (1)
participation in the work of the IOFI Board and of
the IOFI committees, (2) receiving information dis-
seminated by IOFI, covering a wide range of critical
subjects relevant to flavor use, safety, and operations,

(3) contact with experts and industry colleagues from
all over the world, and (4) assistance of IOFI as an
avenue of support to the resolution of complex issues
faced by flavor companies in international commerce.

Publications, Databases, Services

Code of Practice for the flavor industry: The main
thrust of IOFI’s scientific activities consists of deve-
loping, communicating, and implementing a Code of
Practice for the international flavor industry. The
Code of Practice provides Standards of good opera-
ting practice and product safety. It was first issued in
1969 and has been followed by flavor companies
worldwide ever since. Amendments and updates are
issued on a regular basis.

Meetings

Regular meetings of IOFI Committees and Working
Groups, for example, the Global Safety Management
Committee (GSMC), Technical Experts Committee
(TEC), and the Working Group on Methods of Ana-
lysis (WGMA). In addition, there are regular mee-
tings of joint Committees, for example, EFFA/IFRA/
IOFI Labeling Group and the IFRA/IOFI Committee
on Health, the Environment and Workplace Safety
(CHEW).

Related Organizations

* European Flavour and Fragrance Association
(EFFA).

* International Fragrance Association (IFRA).
* Flavor and Extract Manufacturers Association

(FEMA).
* Japan Flavor and Fragrance Materials Association

(JFFMA).

Contact Details

Switzerland
International Organization of the Flavor Industry
(IOFI)
5, Chemin de la Parfumerie
CH-1214 Vernier, Geneva, Switzerland
Tel.: þ 41-22-431-8250
Belgium
49, Square Marie-Louise
B-1000 Brussels, Belgium
Tel.: þ 32-2-238-9902
URL: http://www.iofi.org
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The International Programme on Chemical Safety
(IPCS) is a cooperative program of the United Nations
Environment Programme (UNEP), the International
Labor Organization (ILO), and the World Health
Organization (WHO). The central unit of IPCS is
based at WHOs Programme for the Promotion of
Chemical Safety. The 1992 United Nations Conference
on Environment and Development (UNCED) stated
that collaboration on chemical safety among UNEP,
ILO, and WHO in the IPCS should be the nucleus for
international cooperation on environmentally sound
management of chemicals. The work of the IPCS is
divided into four areas: evaluation of chemical risks to
human health; poisons information, prevention and
management; chemical incidents and emergencies in-
cluding public health preparedness, response, prevent-
ion and surveillance; and capacity building. The IPCS
also has an Interregional Research Unit (IRRU) locat-
ed at the National Institute of Environmental Health
Sciences (Research Triangle Park, NC, USA).

The Intersecretariat Coordinating Committee
meets regularly to ensure participation of the three
cooperating organizations (COs) in the programme.
The Inter-Organization Programme for the Sound
Management of Chemicals (IOMC) has been estab-
lished to promote coordination of the relevant pol-
icies and activities of UNEP, ILO, UN Food and
Agricultural Organization (FAO), WHO, UNIDO,
UNITAR, and OECD.

Overall policy guidance for the work of IPCS is
provided by the Programme Advisory Committee,
which is composed of 20 external experts who serve
as individuals, rather than representing their respec-
tive organizations. This committee provides advice
on scientific, technical, ethical, administrative, and
regulatory aspects of the activities of the IPCS.

Collaborative Structure of the IPCS
with Other Organizations

Countries or national agencies wishing to participate
actively in the work of the IPCS sign a Memorandum
of Understanding (MOU) that specifies the scope and
areas of collaboration. The IPCS collaborates closely
with the European Commission (EC) and the OECD
as well as with several nongovernmental organizations
active in the field of chemical safety. These nongovern-
mental organizations include the European Centre
for Ecotoxicology and Toxicology of Chemicals

(ECETOC), the CropLife International, the Interna-
tional Life Sciences Institute, the International Organi-
sation of Consumers Unions (Consumers
International), the International Union of Pharma-
cology (IUPHAR), the International Union of Pure
and Applied Chemistry (IUPAC), and the Internation-
al Union of Toxicology (IUTOX).

Many IPCS activities are implemented through a
network of governmental and nongovernmental in-
stitutions, which are designated as Participating In-
stitutions. These institutions include various types of
centers of excellence, usually conducting scientific
activities concerning effects of chemicals. A number
of specific IPCS projects have their own network
of participating centers covering particular project
activities. For example, the International Agency for
Research on Cancer (IARC) participates in the work
of the IPCS in the field of chemical carcinogenicity.

Task Groups and Working Groups function as
informal advisory mechanisms for IPCS. Ad hoc
groups provide advice on specific technical and sci-
entific topics concerning the program’s work. Such
groups are convened as required by the Coordinator
of the IPCS.

Roles and Activity Areas of the IPCS

IPCS Objectives

The two main objectives of the IPCS are to establish
the scientific health and environmental risk assess-
ment basis for safe use of chemicals (normative func-
tions) and to strengthen national capabilities for
chemical safety (technical cooperation). As a result of
a redesign of its program of activities in 2002–03,
IPCS is emphasizing the collection of evidence for
chemical-related adverse effects and determining the
quality of the evidence used in risk assessment, in-
cluding improved use of observational data from
human exposures. IPCS is also emphasizing the use
of risk assessment products by individual countries
for the support of chemical management activities.
Support of WHO normative activities is also being
emphasized, including development of WHO drink-
ing water and air-quality guidelines.

IPCS Areas of Activities

In fulfilling its roles, IPCS conducts activities in the
following areas:

1. Carries out and disseminates evaluations of the
risk to human health and the environment from
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exposure to chemicals and produces health- or
environment-based guideline values for expo-
sure to the agents evaluated.

2. Promotes the development, improvement, val-
idation, harmonization and use of methods for
laboratory testing and ecological and epide-
miological studies and other methods suitable
for the evaluation of health and environmental
risks and hazards from chemicals.

3. Promotes research to improve the scientific ba-
sis for health and environmental risk assess-
ment to ensure a sound management of
chemicals.

4. Promotes technical cooperation with Member
States, in particular developing countries, to
strengthen their capabilities and capacities in
the area of chemical safety.

5. Promotes effective international cooperation
with respect to emergencies and accidents
involving chemicals.

6. Supports national programs for prevention and
treatment of poisonings.

7. Contributes to the harmonization of classifica-
tion and labeling of chemicals.

8. Promotes development of the human resources
required in the areas above.

IPCS Achievements

Within its eight activity areas, IPCS conducts or sup-
ports a broad range of activities, with a variety of
target audiences.

Evaluation of Chemical Risks to Human Health and
the Environment Since its conception, the IPCS has
evaluated an impressive list of commonly used and
internationally traded agricultural and industrial
chemicals. IPCS has also evaluated radioisotopes,
chemicals frequently found as dangerous air and wa-
ter pollutants, chemicals associated with global at-
mospheric changes, such as the greenhouse gases and
the chlorofluorocarbons, as well as certain natural
toxins and certain physical factors, such as noise and
low-frequency radiation.

Chemical evaluations published by the IPCS in-
clude:

* Environmental Health Criteria (EHC) documents
are detailed chemical evaluations designed for
scientific experts responsible for evaluation of
the risk posed by chemicals to human health and
the environment, enabling relevant authorities
to establish policies for the safe use of these
chemicals.

* Health and Safety Guides are designed for a
wide range of administrators, managers, and
decision-makers in various ministries and govern-
mental agencies, as well as in commerce, industry,
and trade unions, who are involved in various as-
pects of using chemicals safely and avoiding
environmental health hazards. They are short
documents summarizing toxicity information in
nontechnical language, and provide practical
advice on matters such as safe storage, handling
and disposal of the chemicals, accident prevention
and health protection measures, first aid and med-
ical treatment in cases of exposure leading to
acute effects, and clean-up procedures.

* International Chemical Safety Cards (ICSCs) sum-
marize essential data using standard phrases on a
single sheet, and are intended for use in the work-
place and field. These cards have no legally bin-
ding status and are not intended to be used in the
regulatory process in any specific country.

* Concise International Chemical Assessment Docu-
ments (CICADS) are concise documents that
provide summaries of the relevant scientific infor-
mation concerning the potential effects of chem-
icals upon human health and/or the environment.
They are based on selected national or regional
evaluation documents or on existing EHCs. Before
acceptance for publication as CICADs by IPCS,
these documents have undergone extensive peer
review by internationally selected experts to en-
sure their completeness, their accuracy in the
presentation of original data, and the validity of
the conclusions drawn.

Toxicological evaluations of chemicals associated
with food are made jointly with the FAO, through
the Joint FAO/WHO Expert Committee on Food
Additives (JECFA) and the Joint FAO/WHO Meeting
on Pesticide Residues (JMPR). The IPCS also collab-
orates with the FAO and WHO in the preparation of
Pesticide Data Sheets (PDSs). These data sheets con-
tain not only toxicological and risk information but
also guidance on first aid and laboratory analysis as
well as recommendations to regulatory authorities.
IPCS also contributes to development of WHO
Guidelines for Drinking-Water Quality. These guide-
lines are the international reference point for stand-
ard setting and drinking-water safety. The guidelines
are supported by other publications that explain how
they were derived and that assist in implementing
safe water activities.

Methodologies for Evaluation of Hazards and Risks
IPCS aims at promoting the development, improve-
ment, validation, harmonization, and use of generally
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acceptable, scientifically sound methodologies for the
evaluation of risks to human health and the
environment from exposure to chemicals. IPCS aims
to promote global harmonization of approaches to
risk assessment through increased understanding, fo-
cusing on specific issues, and striving for agreement
on basic principles. IPCS notes that such harmoniza-
tion should not be perceived as standardization but
rather as an understanding of the methods and prac-
tices used by various countries and organizations
so as to develop confidence in an acceptance of as-
sessments that use different approaches. It further
involves a willingness to work toward convergence of
these approaches or methods as a long-term goal.
Progress through all stages of this project will result
in efficient use of resources and consistency among
assessments, avoiding unnecessary duplication of ef-
forts, and increasing the volume of information made
available to countries.

The development and improvement of methods
will provide the scientific basis for safe use of chem-
icals and therefore enhance the capabilities of
countries in risk assessment and management. IPCS
has published a number of EHC documents on risk
methods, including monographs on general princi-
ples, evaluation of toxic effects in specific organs,
systems, or end points, and consideration of sus-
ceptible populations. Other monographs address
principles of environmental epidemiology and toxi-
cokinetic studies, and the principles and concepts of
using biomarkers in risk assessment.

Emerging Issues in Chemical Safety The work of
IPCS on endocrine disruptors is an example of work
on emerging issues and falls into two main areas. The
Global Inventory of Ongoing Research on Endocrine
Disruptors is an Internet-accessible repository of
ongoing global research activities on the health and
ecological effects of endocrine disruptors, and is
designed to facilitate communication and minimize
duplication of effort. IPCS also published in 2002
a Global Assessment of the State-of-the-Science of
Endocrine disruptors.

Other emerging areas include risk assessment
of vulnerable population groups, toxicogenomics,
and the integration of human and ecological risk
assessment.

Prevention and Management of Toxic Exposures and
Chemical Emergencies IPCS develops and supports
a number of information resources to aid in this area.
The IPCS INCHEM database (see ‘Relevant Websites’)
contains many of the publications of the IPCS, inclu-
ding Pesticide Data Sheets (PDSs), Poisons Information
Monographs (PIMs), the full text of Environmental
Health Criteria documents, CICADs, Health and Safe-
ty Guides, carcinogenicity summaries and evaluations
from the International Agency for Research on Cancer
(IARC), International Chemical Safety Cards,
monographs from JECFA and JMPR, and Screening
Information Data Sets (SIDs) for High Production
Volume Chemicals. Many of these publications are al-
so available on compact disk (CD-ROM).

IPCS INTOX is an essential tool for poison centers
and other organizations concerned with preventing,
recording, evaluating, diagnosing, treating, and re-
porting on chemical emergencies. It includes a
databank of consolidated, authoritative information
on toxic agents and the management of toxic expo-
sures; an information management tool for poison
centers and others dealing with toxic exposures; the
gateway to a global electronic network of poison
centers and other users of the package; and it
provides a forum for collaboration between experts
and those responding to emergencies concerning
toxic exposures.

Contact Details

International Programme on Chemical Safety
World Health Organization
CH-1211 Geneva 27
Switzerland
Email: ipcsmail@who.int
URL: http://www.who.int
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Objectives

The purpose of the International Society for the
Study of Xenobiotics (ISSX) is

* to facilitate the association of scientists engaged in
xenobiotic research and in other related disci-
plines;

* to disseminate, discuss, and publish results of re-
search and related matters of interest in this field;

* to promote public awareness of the field and its
social and environmental implications; and

* to promote education and training in this field.

History

Man’s use of xenobiotics dates from antiquity but
interest in foreign compound metabolism dates from
only the mid-nineteenth century, when the know-
ledge and techniques of organic chemistry were first
applied to its study. For nearly a century thereafter
biotransformation was generally equated with ‘de-
toxication’ or the elimination of a compound’s
biological activity.

This view changed in the late 1930s with the dis-
covery that the synthetic azo-dye prontosil owed its
life-saving antibacterial activity to its metabolite,
sulfanilamide. Since the 1950s, the biological effects
of numerous xenobiotic substances have been shown
to be due to biotransformation products rather than
to effects of the parent compound. The importance
of biotransformation and other aspects of the inter-
actions of xenobiotics with biological systems has
been continuously reinforced by regulatory agencies
worldwide. Their need for scientific knowledge on
which to base regulations and safety evaluations for
chemicals and drugs provides one important motivat-
ion for the study of xenobiotics.

Scientists working in such diverse fields as clinical
and basic pharmacology, biochemistry, toxicology,
and oncology were drawn into metabolism studies,
both in universities and research institutes, and in the
pharmaceutical, chemical, agrochemical, food proc-
essing, tobacco, and cosmetic industries. In 1981, a
small group of scientists, brought together during the
1970s under the aegis of the Gordon Research Con-
ferences on Drug Metabolism, took the bold step of
suggesting the organization of an international soci-
ety to promote the interaction of scientists dedicated

broadly to the study of xenobiotics in living systems.
Thus, the International Society for the Study of
Xenobiotics was formed.

Membership

Currently, ISSX has more than 2700 members in
57 countries. The majority of members work in the
areas of pharmacology, toxicology, biochemistry,
analytical chemistry, etc. ISSX offers two types of
memberships: full member and Graduate Student/
Postdoctoral Researcher member. In addition, the
Council may award Honorary memberships to per-
sons who are members or nonmembers of the Society
in recognition of outstanding and sustained ac-
hievement in the field of xenobiotics.

Publications

The Society publishes the quarterly ISSX Newsletter
that is distributed to members. The newsletter in-
cludes announcements of ISSX meetings, meeting
reports, and book reviews, as well as a calendar of
future meetings in the field and other items of rele-
vance to the membership. The journal Drug Metabo-
lism Reviews has been adopted as the official journal
of the Society, and this journal publishes abstracts of
all ISSX meetings and full manuscripts from
selected speakers. ISSX members may subscribe to
several journals offered at reduced subscription rates.

Meetings

The Society organizes an international meeting every
3 years in locations that rotate from North America,
to Asia/Pacific, to Europe. During years when an in-
ternational meeting is not scheduled, each of these
three regions of the Society may organize a regional
meeting. North American regional meetings are pre-
sented every October during years without an inter-
national meeting. The schedule for the next several
years is as follows:

August 29–September

2, 2004

International meeting in Vancouver,

BC, Canada

October 23–27, 2005 Regional North American meeting in

Maui, Hawaii Cosponsored with

Japanese Society for the Study of

Xenobiotics (JSSX)

June, 2006 Regional European meeting in the UK

October, 2006 Regional North American meeting in

Puerto Rico

Summer 2007 International meeting in Sendai,

Japan
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Awards and Grants

ISSX has a Society awards system that follows the
schedule of its meetings. The R.T. Williams Dis-
tinguished Scientific Achievement Award and the
Frederick J. DiCarlo Distinguished Service Award,
which recognize outstanding individuals in each
category worldwide, are presented during the Soci-
ety’s international meetings every 3 years. A regional
Scientific Achievement Award and regional New
Investigator Award are presented at each of the So-
ciety’s regional meetings.

In addition, Best Poster Awards are presented to
recognize superior research in both the predoctoral
and postdoctoral research categories at Society
meetings.

Contact Details

International Society for the Study of Xenobiotics
PO Box 3
Cabin John, MD 20818, USA
Tel.: þ 1-301-983-2434
URL: www.issx.org

International Society of Exposure Analysis
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History, Purpose, and Objectives

The International Society of Exposure Analysis
(ISEA) was established in 1989 to foster and advance
the science of exposure analysis related to environ-
mental contaminants, both for human populations
and ecosystems. The membership promotes commu-
nication among –all disciplines involved in exposure
analysis, recommends exposure analysis approaches
to address substantive or methodological concerns,
and works to strengthen the impact of exposure as-
sessment on environmental policy.

Membership Criteria

Any individual with a professional interest in expo-
sure analysis is invited to join. The Society seeks
broad participation from various disciplines such as
exposure assessment, chemistry, biochemistry, risk
assessment, biostatistics, physiology, toxicology,
epidemiology, ecology, environmental engineering,
and others. There are currently several hundred
members of ISEA, with a US focus but international
representation. Students and international profes-
sionals with an interest in exposure assessment are
especially encouraged to join.

Membership Benefits

Members get voting privileges in the election of officers
and councilors, and Web-based access to the member-
ship directory. In addition, members get a subscription
to the Journal of Exposure Analysis and Environmen-
tal Epidemiology (JEAEE), and Web-based access to
current and recent issues of this journal. The JEAEE

focuses on manuscripts dealing with measurements,
modeling, instrumentation, questionnaires, studies on
chemical, biological, and physical principles required
to analyze human exposure from single and multiple
media and routes, and epidemiological investigations.
The ISEA website provides online access to additional
information, for example, funding opportunities for
research.

Meetings

An annual meeting is held, sometimes in conjunction
with the International Society for Environmental
Epidemiology.

Awards

Various awards are announced at the annual meet-
ing, including the Jerome J Wesolowski Award (‘in
recognition of outstanding contributions to the know-
ledge and practice of human exposure assessment’),
the Joan M Daisey Outstanding Young
Scientist Award (‘to recognize outstanding contri-
butions to the science of human exposure analysis by
a young scientist’), and the Constance L Mehlman
Award (‘in recognition of outstanding contributions in
exposure analysis research that helped shape
a National or State policy’ or ‘that provided new ap-
proaches for reduction or prevention of exposures’).

Contact Details

International Society of Exposure Analysis
Secretariat of the ISEA
c/o JSI Research and Training Institute
44 Farnsworth Street
Boston, MA 02210, USA
Tel.: þ 1-617-482-9485
URL: http://www.iseaweb.org
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The International Union of Pure and Applied Chem-
istry (IUPAC) aims to advance the worldwide aspects
of the chemical sciences and to contribute to the
application of chemistry in the service of mankind.
As a scientific, international, nongovernmental, and
objective body, IUPAC addresses many global issues
involving the chemical sciences.

IUPAC was formed in 1919 by chemists from
industry and academia. Over nearly eight decades,
the Union has fostered worldwide communications
in the chemical sciences and has united academic,
industrial, and public sector chemistry in a common
language. IUPAC is recognized as the world autho-
rity on chemical nomenclature, terminology, stand-
ardized methods for measurement, atomic weights,
and many other critically evaluated data. The Union
sponsors major international meetings ranging from
specialized scientific symposia to CHEMRAWN
meetings with broad societal impact.

IUPAC is an association of various bodies,
National Adhering Organizations, which represent
the chemists of the member countries. There are 44
National Adhering Organizations, and 20 other
countries are linked to IUPAC as Associate Nation-
al Adhering Organizations. Almost 1000 chemists
throughout the world are engaged on a voluntary
basis in the scientific work of IUPAC, primarily
through projects, which are components of eight
Divisions and several Committees. The Divisions of
IUPAC are as follows:

I Physical and biophysical chemistry

II Inorganic chemistry

III Organic and biomolecular chemistry

IV Macromolecular

V Analytical chemistry

VI Chemistry and the environment

VII Chemistry and human health

VIII Chemical nomenclature and structure repre-
sentation

IUPAC and Nomenclature

IUPAC’s nomenclature books are used by profes-
sional chemists in academia, government, and chem-
ical industry throughout the world. They are

commonly identified by the colors of their covers:

* Gold: Chemical terminology.
* Green: Quantities, units, and symbols in physical

chemistry.
* Red: Nomenclature of inorganic chemistry.
* Blue: Nomenclature of organic compounds.
* Purple: Macromolecular nomenclature.
* Orange: Analytical nomenclature.
* Silver: Nomenclature and symbols in clinical

chemistry.

Standards

IUPAC publishes definitive and up-to-date data on
atomic weights and isotopic abundances. It also
publishes a wide variety of other chemical data of
immense value to chemists and chemical engineers:

* International thermodynamic tables of the fluid
state.

* Solubility data series – over 70 volumes of data in
this series have already been published.

* Stability constants – this database of metal–com-
plex stability constants available on disk contains
B25000 pieces of data.

* Enthalpies of vaporization of organic compounds.
* Thermodynamic and transport properties of alkali

metals.
* Recommended reference materials for achievem-

ent of specific physicochemical properties.
* Evaluated kinetic and photochemical data for at-

mospheric chemistry.

IUPAC is widely involved in establishing standard
methods for use in analytical, clinical, quality con-
trol, and research laboratories. Some examples are
given below:

* Standard methods for the analysis of oils, fats, and
derivatives.

* Harmonization of international quality assurance
schemes for analytical laboratories.

* Protocol for self-auditing of analytical laborato-
ries for ISO 9000 certification.

* Quality assurance and sampling.
* Standardization of immunoassay determinations.
* Standard methods for the determination of trace

elements in body fluids.
* JCAMP-DX, a standard format for the exchange

of spectra in computer readable form.
* Experimental thermodynamics: measurement

of the transport properties of fluids; solution calo-
rimetry.
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Environment

The various Commissions and Committees of IUPAC
have undertaken an extensive array of environmental
projects. Some examples are given below:

* environmental analytical chemistry;
* environmental particles;
* polymer recycling;
* determination of trace elements in the environ-

ment;
* gas kinetic data for atmospheric chemistry;
* glossary of atmospheric chemistry terms; and
* pesticides in surface water.

IUPAC Congress and Other Meetings

IUPAC organizes a biennial Congress, and each year
IUPAC sponsors a large number of independently
organized symposia that cover a wide range of spe-
cialized topics in chemistry. Sponsorship by IUPAC
attests to the quality of the scientific program and
indicates the host country’s assurance that scientists
from all countries may participate. IUPAC sponsors
a continuing series of conferences on CHEMical
Research Applied to World Needs (CHEMRAWN).
These meetings focus on topics in chemistry that have
sociopolitical impact, such as availability of raw ma-
terials, food chemistry, and environmental matters.

IUPAC Division VII � Chemistry and
Human Health

Toxicology is one of the concerns of this division.
The main activities of the Division covered by three
Subcommittees are:

* Nomenclature, Properties, and Units in Labora-
tory Medicine.

* Medicinal Chemistry and Drug Development.
* Toxicology and Risk Assessment.

All of these contribute to relevant areas of chemical
toxicology.

Subcommittee on Nomenclature, Properties, and
Units in Laboratory Medicine

In 1995, the predecessor of the present Subcommittee,
the Commission on Nomenclature, Properties and
Units (C-NPU of IFCC and IUPAC) started publishing
a series of papers on a coding system (i.e., a structure
or a framework for the pairs of codes and meaning)
and a coding scheme (i.e., the pairs of codes and their
meaning), for Properties in Laboratory Medicine.
‘Meanings’ can be descriptions of properties that are
measured or observed in laboratory medicine. The
codes offer unique and sufficient information about

properties and are designed to facilitate the transfer of
information between laboratories and the end users of
laboratory information. The codes make it possible to
translate the data to any language automatically. So
far the meanings have been tested for translation into
18 languages, including many of the European
languages, Arabic, and Cantonese.

In order to test functionality, the coding scheme
has been successfully mapped to the various codes
that are presently used in more than 50 medical lab-
oratories in Denmark and Sweden. To accommodate
national or local needs special codes can be used. The
coding scheme is accessible on the IFCC website. The
coding scheme now includes clinical pharmacology
and toxicology, and environmental toxicology.

Subcommittee on Medicinal Chemistry
and Drug Development

This subcommittee arranges two meetings a year,
publishes books, most recently the IUPAC Handbook
of Pharmaceutically Acceptable Salts, and prepares
glossaries to aid communication between chemists
working in this area. These glossaries include a ‘Glos-
sary of Terms Used in Medicinal Chemistry’, which is
available on the IUPAC website. The glossary was
published in the Annual Report on Medicinal Chem-
istry, which is distributed by the American Chemical
Society to over 10000 medicinal chemists, and also
made available on the Internet. This led further to
production and publication of a ‘Glossary of Terms
Used in Computational Drug Design’.

To assist medicinal chemists in their understanding
of combinatorial chemistry and to help with the
acceptance of a universally understood language, a
‘Glossary of Combinatorial Chemistry Terms’ was
published in Pure and Applied Chemistry and sub-
sequently, in the Journal of Combinatorial Chemis-
try. This ensures its use within the American
Chemical Society as a standard glossary of terms.
Further work is focused on producing an opinion
document on the legal implications of patenting
virtual libraries. This is a very important issue which
has profound implications for research and
development in the pharmaceutical industry.

Other glossaries of terms are being prepared, in-
cluding a Glossary of Drug Metabolism Terms, Glos-
sary of Terms in Pharmaceutical Process Chemistry,
and Glossary of Terms in Pharmaceutical Technology.

Training of Medicinal Chemists

A series of papers has been published on training.
A syllabus for a short course on medicinal chemistry
has also been published, and courses have been ini-
tiated in some Latin American countries.
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Guidelines for Natural Product
Collaborations

To facilitate collaborations, a document of guidelines
for this was published in 1996 as IUPAC Recom-
mendations entitled ‘Preservation and utilization of
natural biodiversity in context of the search for eco-
nomically valuable medicinal biota’. Two other doc-
uments have been published on the subject: a
technical report intended to help with drawing up
contracts and an article titled ‘Medicinal Chemistry
in the Development of Societies’.

IUPAC Subcommittee on Toxicology
and Risk Assessment

IUPAC Subcommittee on Toxicology and Risk As-
sessment is open to all those members of Division VII
and other chemists (who may be co-opted) who are
interested in toxicology.

Its terms of reference are as follows:

(i) To coordinate projects that have been ap-
proved by the Division VII Committee and
which relate to toxicology and risk assess-
ment.

(ii) To provide a forum for discussing the infor-
mation content and progress of projects
identified under (i) above.

(iii) To provide a forum for initiating new project
submissions in the subject area of toxicology
and risk assessment that are considered to be
suitable activities for Division VII.

(iv) To provide the opportunity for coordination
in both experimental and computational ap-
proaches to toxicology and risk assessment
methods.

(v) To report to the Division VII President and the
Division Committee on items (i) to (iii) above.

(vi) To provide a connection with other organ-
izations concerned with toxicology such as
the International Union of Toxicology (IU-
TOX), the International Programme for
Chemical Safety (IPCS), the World Health
Organization (WHO), the Organization for
Economic Cooperation and Development
(OECD), the International Labour Organizat-
ion (ILO), the International Union of Bio-
chemistry and Molecular Biology (IUBMB),
the International Union of Immunological So-
cieties (IUIS), the International Union of
Pharmacology (IUPHAR), the International
Federation of Clinical Chemistry (IFCC), oth-
er national and international toxicology and
clinical chemistry societies, and chemical in-
dustry health and safety groups.

(vii) To provide an opportunity for IUPAC inter-
action with chemists in the Chemical Indus-
try worldwide in the field of toxicology and
risk assessment.

(viii) To broaden the activities of the Division by
providing opportunities for other organizat-
ions involved in toxicology and risk assess-
ment to work together with Division VII
members.

(ix) To offer advice to the Division President and
the Committee on matters concerning toxic-
ology and risk assessment in all aspects from
the purely chemical to the protection of hu-
man health and the natural environment.

One of the main concerns of the Subcommittee on
Toxicology and Risk Assessment and its predecessor
the Commission on Toxicology has been education
of chemists in fundamental principles of toxicology.
Activities here have involved the compilation of
glossaries, educational modules, and reviews of mat-
ters of current concern. These can be found on the
IUPAC website at http://www.iupac.org/divisions/
VII/VII.C.2/index.html.

The Future of IUPAC

Chemistry historically emerged and developed as an
interdisciplinary scientific field, with a broad defini-
tion of its borders. Paraphrasing Linus Pauling’s def-
inition of the chemical bond ‘‘whatever is convenient
to the chemist to define as a bond’’, chemistry can be
defined as a discipline encompassing all areas which
are of interest to chemists and where molecular sci-
ence makes significant contributions. The rich and
diverse world of modern chemistry encompasses
remarkable intellectual accomplishments, scientific
creativity and originality and the generation of new
knowledge. IUPAC serves international scientific
endeavor in the dual function of a basic science and
a mission-oriented Union. The Union is in a unique
position to contribute to the central interdisciplinary
chemical sciences. Strengthening international chem-
istry, striving towards inspiring high standards of
excellence and relevance in academic and industrial
research and promoting the service of chemistry to
society and to global issues are the visions that shape
IUPAC’s activities toward the twenty-first century.

Contact Details

IUPAC Secretariat
P.O. Box 13757
Research Triangle Park, NC 27709, USA
URL: http://www.iupac.org
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The International Union of Toxicology (IUTOX) is
an international body consisting of 44 national/
supernational toxicological societies from all parts of
the world. Its creation reflects the growing awareness
of the wide range of toxic threats throughout the
world and the need for concerted and coordinated
efforts to resolve these problems. This awareness led
initially to the creation of special toxicological sec-
tions or groups within international or national as-
sociations of scientists from various fields. Although
the specific toxicological concerns of these groups
were different, the basic principles and approaches
used to investigate them are strikingly similar, and
independent bodies dedicated specifically to the dis-
cipline of toxicology were soon established in many
countries. The IUTOX was founded on July 6, 1980,
in Brussels, Belgium, during the Second International
Congress of Toxicology. Its purposes are to promote
a full and uniform development of toxicology within
and across various scientific disciplines and to
provide an international platform for scientists active
in toxicological research.

As a result of a recent (2001) change in its By-laws,
the IUTOX is now directed by an 11-member exe-
cutive committee composed of the President Elect,
the Vice-President, the Secretary General, the treas-
urer, the Past President, and five directors. A new
executive committee, reflecting the international
membership of the Union, is elected every 3 years
by a general assembly of the member societies. Each
member society is allowed one vote for every 200
registered members, up to a maximum of five votes
for those with more than 800 individual members.
Standing committees include the Nominating Com-
mittee (standing Committee of the Council) and the
Membership Committee (standing Committee of the
Executive Committee).

The IUTOX has been an associate member of the
International Council of Scientific Unions since 1987
and became a full member in 1996. In 1993, it was
recognized as an official nongovernmental organizat-
ion of the World Health Organization (WHO) and,
as such, it contributes to the activities of the WHO’s
International Programme on Chemical Safety
(WHO-IPCS) and sends delegates to the recently es-
tablished International Forum on Chemical Safety.

Every 3 years, the IUTOX organizes an Interna-
tional Congress of Toxicology (ICT) lasting 4 or 5

days with an average attendance of from 800 to 1500
persons. During these congresses, joint symposia on
specific questions are organized with other interna-
tional scientific bodies, such as the International Un-
ion of Pharmacology, the International Union of Pure
and Applied Chemistry (IUPAC), the WHO-IPCS,
the International Agency for Research on Cancer,
and the International Council for Laboratory Animal
Sciences. Past congresses have been held in Brussels
(1980), San Diego (1983), Tokyo (1986), Brighton
(1989), Rome (1992), Seattle (1995), Paris (1998),
and Brisbane (2001).

The 10th ICT was held in Tampere, Finland, in
2004 and the 11th ICT in Montreal, Canada, has
been scheduled for 2007. A Congress of Toxicology
in Developing Countries was held in 2003 in China
and another is scheduled in 2006 in Croatia.

The IUTOX also sponsors numerous other inter-
national meetings (e.g., Joint Meeting of the Italian
and French Societies of Toxicology in 1991, the
Convention of the International Neurotoxicology
Association in 1991, and the Second Nordic Toxic-
ology Congress in 1992). Activities organized in
developing countries include the Workshop on
Prevention and Management of Poisonings in South
America (Montevideo, Uruguay) in 1991, the Work-
shop on Development of Poison Control Program-
mes in South America (Montevideo, Uruguay) in
1992 (both were organized in conjunction with the
WHO-IPCS), the Seminar and Training Course on
Diagnosis, Management and Prevention of Poisoning
for Francophone, Sub-Saharan Countries (Dakar,
Senegal) in 1995, and the Second and Third Congre-
sses of Toxicology in Developing Countries, held,
respectively, in New Delhi, India, in 1991 and Cairo,
Egypt, in 1995. A symposium on Inhalation Toxic-
ology in Pilsen was co-organized by the IUTOX and
EUROTOX as a satellite meeting to the 1995
EUROTOX Congress held in Prague.

One of the Union’s most successful activities has
been the development of a program for continuing
education (CE) risk assessment. As part of this
program, the IUTOX organizes Risk Assessment
Summer Schools (RASS), which have been held every
2 years since 1984. The ninth RASS was held in Gozo
(Malta) in 2002. These 1 week courses provide
training for young toxicologists in strategies and
skills associated with chemical risk assessment. The
RASS project will be converted into a long-range
education program of the IUTOX. IUTOX arranged
for two CE courses in 2000, one in Poland and one in
Hungary. A number of courses and lectures were held
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in recent years including two CE courses in Mexico
(1999), a workshop lecture in Egypt (2000), a
congress lecture in Brazil (2000), workshop lectures
in South Africa (2001), CE courses in Venezuela
(2001) and Slovenia (2002), CE course and lectures
in China (2001), and a workshop in Chile (2002).

As a member of the International Council for Sci-
ence (ICSU), the IUTOX organized workshops on
environmental estrogens as part of a program to
expand upon information contained in the Book
Natural and Anthropogenic Environmental Oestro-
gens: The Scientific Basis for Risk Assessment. These
workshops were held in Canberra, Australia (1998);
New Orleans, USA (1999); Keele, UK (1999); Oslo,
Norway (1999); Antalya, Turkey (1999); and Seoul,
Korea (2000). Their aim was to increase participants’
awareness of controversial issues related to the im-
pact of environmental estrogens on human health
and the environment.

In 2001, thanks to a grant received from the ICSU,
the IUTOX and the International Union of Nutri-
tional Sciences published a monograph on genetically
modified (GM) foods. The objective was to provide
the global community with an informative, nonbi-
ased review of the benefits and risks associated with
GM foods. To prepare the monograph, a planning
workshop was organized with representatives of five
other International Unions, several ICSU commit-
tees, and various experts on issues surrounding the
use of GM foods in developing countries and coun-
tries in transition.

IUTOX Member Societies

* Founding members: European Society of Toxic-
ology, the British Toxicological Society, the Finn-
ish Society of Toxicology, the French Society of
Toxicology, the Italian Society of Toxicology, the
Japanese Society of Toxicology, the Netherlands
Society of Toxicology, the Norwegian Society of
Pharmacology and Toxicology, the Society of Tox-
icology of Canada, the Indian Society of Toxic-
ology, the Society of Toxicology, USA, the Swedish
Society of Toxicology, the Swiss Society of
Pharmacology and Toxicology, the Yugoslavian
Society of Toxicology (now the Croatian and
Slovenian Societies of Toxicology), and the Society
of Toxicology of the Democratic Republic of Ger-
many (now the German Society for Experimental
and Clinical Pharmacology).

* Other members: The American Academy of Clin-
ical Toxicology, the American College of Toxi-
cology, the Argentine Toxicological Association,
Asiatox, the Australasian Society of Clinical and
Experimental Pharmacologists and Toxicologists,
the Brazilian Society of Toxicology, the Chinese
Society of Toxicology, the Croatian Toxicology
Society, the Danish Society of Pharmacology and
Toxicology, the Egyptian Society of Toxicology,
the European Association of Poison Centres and
Clinical Toxicologists, EUROTOX, the French
Society of Clinical Toxicology, the Hellenic
Society of Toxicology, the International Neuro-
toxicology Association, the Hungarian Pharma-
cological Society, the Irish Society of Toxicology,
the Israeli Society of Toxicology, the Japanese
Society for Clinical Toxicology, the Korean Soci-
ety of Toxicology, the Latin American Association
of Toxicology, the Latvian Society of Toxicology,
The Mexican Society of Toxicology, the Polish
Society of Toxicology, the Russian Society of Tox-
icology, the Slovenian Society of Toxicology, the
Toxicological Society of Thailand, the Spanish
Association of Toxicology, the Spanish Society of
Toxicology, the Toxicology Society of Taiwan, the
Turkish Society of Toxicology, and the Union of
Hungarian Toxicologists

The IUTOX has been particularly successful in
developing new societies in areas of the world where
toxicology has been underrepresented.

It has also played a significant role in the developm-
ent of the International Assembly for the Recognition
of Toxicologists (IART). The IART is a forum whose
aims are (1) the development of criteria for recognizing
qualified experts in toxicology; (2) assisting toxicology
organizations in establishing and implementing these
criteria; and (3) promotion of efforts to identify toxi-
cological education and training needs.

Contact Details

IUTOX Headquarters
1821 Michael Faraday Drive, Suite 300,
Reston, VA 20190, USA
Tel: (703) 438-3103
Fax: (703) 438-3113
E-Mail: iutoxhqeiutox.org
URL: http://www.toxicology.org/iutox

538 International Union of Toxicology



Inter-Organization Programme for the Sound Management of

Chemicals
Pertti J Hakkinen

& 2005 Elsevier Inc. All rights reserved.

The Inter-Organization Programme for the Sound
Management of Chemicals (IOMC) was established
in 1995 by a Memorandum of Understanding among
International Labour Organization (ILO), Organi-
sation for Economic Co-operation and Development
(OECD), Food and Agriculture Organization of the
United Nations (FAO), United Nations Environment
Programme (UNEP), United Nations Industrial
Development Organization (UNIDO), and World
Health Organization (WHO). This followed recom-
mendations made by the 1992 UN Conference on
Environment and Development in Rio de Janeiro,
and in particular its Chapter 19, Agenda 21.

The United Nations Institute for Training and
Research (UNITAR) joined the IOMC in 1997. The
IOMC vision is to be the preeminent mechanism for
initiating, facilitating, and coordinating international
action to achieve the World Summit on Sustainable
Development (WSSD) 2020 goal for round
management of chemicals.

The ILO, OECD, FAO, UNEP, UNIDO, WHO,
and UNITAR are the seven Participating Organizat-
ions (POs) which contribute to the work of the
IOMC as the Inter-Organization Coordinating Com-
mittee (IOCC). The areas in which coordination is
sought include the international assessment of chem-
ical risks; harmonization of classification and label-
ing of chemicals, information exchange on chemicals
and chemical risks; establishment of risk reduction
programs; strengthening of national capabilities and
capacities for management of chemicals, prevention
of illegal international traffic in toxic and dangerous
products; and other areas as agreed by all POs. Plan-
ning, programming, implementation, and monitoring
of activities undertaken jointly or individually by the
POs is carried out by the IOCC. This ensures full
consultation among all those involved, with the aim
to ensure effective implementation without duplica-
tion. The WHO is the administering organization for

the IOMC and provides secretariat services to the
IOCC.

Technical coordinating groups: Specific coordina-
ting groups have been used to progress IOMC
activities, including Harmonization of Chemical
Classification Systems, Persistent Organic Pollutants
(POP), Stocks of Obsolete Pesticides and Industrial
Chemicals, Assessment of Existing Industrial Chem-
icals and Pollutants, Pollutant Release and Transfer
Registers (PRTR), and Chemical Accident Prevent-
ion, Preparedness and Response. These groups
provide a means for all interested bodies working
in the respective areas to consult with each other on
program plans and activities, and to discuss ways
and means of ensuring that the activities are mutually
supportive. Membership in the Coordinating Groups
is not limited to intergovernmental bodies, and may
involve nongovernmental organizations and appro-
priate national institutions. The IOMC website
provides the terms of reference, memberships, and
meeting reports for the Coordinating Groups.

Inventory of activities: The IOCC has established
an Inventory of Activities database hosted by OECD.
This provides a calender of events, and details of
relevant activities of each PO, including a short de-
scription of the activities undertaken, with an indi-
cation of the relevant program areas of Chapter 19,
Agenda 2, to which the work contributes. The title of
each activity, the responsible IOMC PO for imple-
mentation, any partners involved, the objectives of
the work, outputs, geographical coverage, and
relevant contact point are also provided.

Contact Details

Secretariat (IOMC)
International Programme on Chemical Safety (IPCS)
World Health Organization
20 Avenue Appia
CH-1211 Geneva 27, Switzerland
Tel.: þ 41-22-791-3548
URL: http://www.iomc/ch
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Agency for Toxic Substances and Disease Registry
(ATSDR), located in Atlanta, Georgia, is a federal
agency created in 1980 by the Comprehensive
Environmental Response, Compensation, and Lia-
bility Act (CERCLA), or what is more commonly
known as Superfund legislation. Congress enacted
Superfund as part of its response to two highly pub-
licized and catastrophic events: discovery of the Love
Canal hazardous waste site in Niagara Falls, New
York, and an industrial fire in Elizabethtown, New
Jersey, which set off the release of highly toxic fumes
into the air in a densely populated area. Congress
also created ATSDR to implement the health-related
sections of laws that protect the public from hazard-
ous wastes and environmental spills of hazardous
substances.

In 1983, the secretary of the Department of Health
and Human Services by administrative order estab-
lished ATSDR as a separate agency of the Public
Health Service. In 1984, amendments to the
Resource Conservation and Recovery Act (RCRA)
authorized ATSDR to conduct public health assess-
ments at RCRA sites when requested by the US
Environmental Protection Agency (EPA), states, or
individuals, and to help EPA decide which substances
should be regulated and at what levels those sub-
stances threaten human health.

In June 1983, ATSDR was formally organized to
begin in concert with US EPA, the Centers for Dis-
ease Control (now the Centers for Disease Control
and Prevention), and the National Institute of
Environmental Health Sciences to address CERCLA,
one of the most challenging and innovative environ-
mental laws relating to public health.

Following the reauthorization of Superfund in
1986 under the Superfund Amendments and
Reauthorization Act (SARA), the agency received
major new mandates. SARA broadened ATSDR’s
responsibilities in the areas of public health assess-
ments, establishment and maintenance of toxic-
ological databases information dissemination,
and medical education; new groups within ATSDR
were organized to carry out the new tasks. By
August 1989, the agency had assumed its current
structure.

In October of 2003, The ASTSDR was conso-
lidated with the National Center for Environmental
Health (NCEH) of the CDC to form the NCEH/
ATSDR.

Agency Mission

The mission of ATSDR is to prevent exposure and
adverse human health effects and diminished quality
of life associated with exposure to hazardous sub-
stances from waste sites, unplanned releases, and
other sources of pollution in the environment.
ATSDR works closely with state, local, and other
federal agencies to reduce or eliminate illness, disabi-
lity, and death that result from exposure of the public
and workers to toxic substances at waste disposal
and spill sites.

As the lead agency within the Public Health
Service responsible for implementing the health-
related provisions of CERCLA, ATSDR was charged
with assessing the presence and nature of health haz-
ards at specific Superfund sites, helping to prevent or
reduce further exposure and the illnesses that result
and expanding what is known about the health
effects of exposure to hazardous substances. The
newly consolidated NCEH/ATSDR has as its mission
to serve the public by using the best science, taking
responsive public health actions and providing trust-
ed health information to prevent harmful exposures
and disease related to toxic substances.

Range of Agency Activities

The following is a summary of the activities assigned to
ATSDR in 1980 under the original Superfund statute:

* Determine the extent of danger to public health
from a release or threatened release of a hazard-
ous substance. (This mandate covers the range of
public health assessment and other support
activities provided to US EPA, states, and other
federal agencies at emergency, immediate-re-
moval, and remedial Superfund sites.)

* Conduct periodic surveys and screening programs
to determine the relationships between exposure
to hazardous substances and illness. (This man-
date includes in vivo and in vitro toxicologic
testing, human epidemiologic studies, and estab-
lishment of surveillance systems.)

* Establish and maintain a registry of serious dis-
eases and illnesses and registries of all persons
environmentally exposed to hazardous substances
whenever inclusion of such persons in registries
would be scientifically appropriate or valuable for
long-term follow-up or specific scientific studies.

* Establish and maintain a comprehensive and pub-
licly accessible inventory of literature on the
health effects of hazardous substances.
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* When public health emergencies are caused or are
believed to be caused by exposure to hazardous
substances, assist, consult, and coordinate with
private or public health care providers in provid-
ing medical care and testing exposed individuals,
including collecting and analyzing laboratory spe-
cimens as may be indicated by specific exposures.

* Establish and maintain a complete list of areas
closed to the public or otherwise restricted in use
because of hazardous substance contamination.

Contact Details

Agency for Toxic Substances and Disease Registry
1600 Clifton Road, NE (E-60)
Atlanta, GA 30333, USA
Tel.: þ 1-404-498-0004
Email: atsdric@cdc.gov
National Center for Environmental Health
Tel.: þ 1-888-232-6789 (NCEH Health Line)
URL: http://www.cdc.gov

National Center for Toxicological Research
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This article is a revision of the previous print edition

article by David M Krentz and Harihara M Mehendale,

volume 2, pp. 373–374, & 1998, Elsevier Inc.

The National Center for Toxicological Research
(NCTR), a component of the Jefferson Laboratories
of the Food and Drug Administration (FDA), is
located in Jefferson, Arkansas. Its mission is to con-
duct innovative peer-reviewed scientific research fo-
cused on FDA regulatory needs. Research findings
provide the basis for FDA to make sound science-
based risk management decisions that promote the
health of the American people.

The NCTR conducts a variety of research, inclu-
ding basic (scientific discovery and knowledge
driven), translational (interpretation and/or revision
of basic scientific concepts), and applied (developing
and applying standards). This research is aimed at
studying the biological effects of potentially toxic
chemicals or microorganisms, defining the complex
mechanisms that govern their toxicity, understan-
ding critical biological events in the expression of
toxicity, and developing methods to improve assess-
ment of human exposure, susceptibility, and risk.
Customized bioassessment of chemicals of vital
interest to the FDA involves the coordination of
expertise in the areas of biochemical and molecular
markers of carcinogenicity, quantitative risk assess-
ment, transgenics (mimicking responses in animal
modes by insertion of human genes into a test
animal or tissue culture), neurotoxicology, micro-
biology, chemistry, and genetic or reproductive/
developmental toxicology.

Using its existing strengths in methods develop-
ment, statistics, analytical chemistry, and spectro-
scopy, NCTR is developing and standardizing
new technologies, such as genomics, proteomics,

hepatotoxicology, metabonomics, phototoxicology,
and nanotechnology. NCTR’s Center for Toxicoin-
formatics uses software systems and analysis capa-
bility to manage and integrate the data from these
new technologies with traditional toxicological data.

Perhaps of greater importance to its research ac-
complishments is the benefit gained by sharing
knowledge through collaborations with scientific
staff. A major emphasis for NCTR is to conduct re-
search on compounds nominated by the FDA for
evaluation by the National Institute of Environmen-
tal Health Sciences/National Toxicology Program
(NIEHS/NTP). In addition to these collaborations
with the other FDA centers and NTP, NCTR part-
ners with 10 other government agencies, over 25
universities and medical centers (including local, na-
tional, and foreign), other research facilities around
the world, and several industries to investigate
predictive toxicology issues.

The NCTR organizational structure consists of the
Office of the Director, encompassing staff offices to
implement safety and security functions; the Office of
Planning and Resource Management, which coordi-
nates strategic and logistical planning, financial
management, as well as administrative services and
management; and the Office of Research, which in-
cludes eight divisions to conduct mission research.

NCTR employs B230 full-time federal employees,
supplemented by B250 contractor employees pro-
viding animal diet, maintenance, and pathology;
computer and information management services;
facilities maintenance; onsite occupational health
care; and administrative services (e.g., supplies
receiving and warehousing, mail delivery, and docu-
ment reproduction).

NCTR aggressively provides scientific training op-
portunities in its state-of-the-art research facilities to
help increase the limited pool of qualified scientists.
NCTR provides coordination and support of an
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interdisciplinary toxicological program and regula-
tory science curriculum at two Arkansas universities
and maintains a commitment to science education
initiatives, which provide a ‘pipeline’ from high
school to postgraduate training. In 2003, 79 people,
41 of whom represented 21 foreign countries, par-
ticipated in independent or collaborative research
supported by these initiatives.

The NCTR is an FDA-owned facility that houses
more than 30 buildings containing over a million
square feet of floor space on 496 acres and has $40
million worth of advanced research equipment.
Laboratory space consists of 132 general or special
purpose research labs, 82 breeding or conven-
tional animal rooms, a nonhuman primate research
facility, and 23 specialized laboratories for
pathological processing and evaluation. A BioSafe-
ty Level 3 laboratory contains seven suites to sup-
port animal and microbial bioterrorism research.
An onsite housing unit exists to support visiting
scientists.

In calendar year 2003, NCTR staff participated in
more than 310 scientific protocols and published 234
manuscripts, book chapters, and books (plus ab-
stracts) and 34 final technical reports.

NCTR provides an online scientific journal enti-
tled Regulatory Research Perspectives, which high-
lights some of the latest research topics in the
scientific regulatory arena. Another online publica-
tion, NCTR Quarter Page, highlights special events,
Center research activities and staff, and publications
in scientific journals. These publications, as well as
additional information about the NCTR, are avail-
able from the FDA website.

Contact Details

National Center for Toxicological Research
3900 NCTR Road
Jefferson, AR 72079, USA
Tel.: þ 1-870-543-7517
URL: http://www.fda.gov

National Institute for Occupational Safety and Health
Ankur V Dnyanmote and Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition article

by David M Krentz and Harihara M Mehendale, volume 2,

pp. 375–376, & 1998, Elsevier Inc.

The National Institute for Occupational Safety and
Health (NIOSH) is the federal agency responsible for
conducting research and making recommendations
for the prevention of work-related injury and illness.
NIOSH is part of the Centers for Disease Control and
Prevention (CDC) in the US Department of Health
and Human Services. NIOSH provides national and
world leadership to prevent work-related illness, in-
jury, disability, and death by gathering information,
conducting scientific research, and translating the
knowledge gained into products and services.

The objectives of NIOSH include:

* Conducting research to reduce work-related ill-
nesses and injuries.

* Promoting safe and healthy workplaces through
interventions, recommendations, and capacity
building.

* Enhancing global workplace safety and health
through international collaborations.

NIOSH scientists work in multidisciplinary teams
and carry out a focused program of intramural and
extramural research to prevent or reduce work-relat-
ed injury and illness. In 1996, NIOSH and over 500
partners established the National Occupational Re-
search Agenda (NORA), a framework to guide the
efforts of the occupational safety and health commu-
nity in 21 priority research areas. NORA encompass-
es research areas such as traumatic injury, asthma and
chronic obstructive pulmonary disease, hearing loss,
and control technologies. These priority areas were
identified through extensive input from NIOSH’s fed-
eral and nonfederal partners. Since 1996, NIOSH has
aligned its intramural and extramural research to in-
crease its investment in NORA priority areas.

The Occupational Safety and Health Act of 1970
created both NIOSH and the Occupational Safety
and Health Administration (OSHA). OSHA is in
the US Department of Labor and is responsible for
developing and enforcing workplace safety and
health regulations. NIOSH is in the US Department
of Health and Human Services and is an agency
established to help assure safe and healthful working
conditions for working men and women by provid-
ing research, information, education, and training in
the field of occupational safety and health.
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Toll-Free Technical Information Service

The NIOSH 800 number (þ 1-800-356-4674) is a
toll-free technical information service that provides
convenient public access to NIOSH and its informa-
tion resources. The service is available to anyone in
the continental United States, Alaska, Hawaii, Puerto
Rico, or the Virgin Islands.

Callers may request information about NIOSH
activities, order NIOSH publications, or request in-
formation about any aspect of occupational safety
and health. However, this toll-free number is NOT a
hotline for medical emergencies.

The 800-number combines an automated voice-
mail system with direct access to NIOSH technical
information staff and the NIOSH Publications
Office. The automated system operates 24 h a day.
It provides recorded information on a variety of top-
ics, including directions for ordering NIOSH publi-
cations. In addition, callers may speak directly with a
technical information specialist or to a publications
representative from 9:00 a.m. until 4:00 p.m. (EST).

All information is provided free of charge within
10 working days.

Contact Details

Headquarters:
Hubert H Humphrey Bldg.
200 Independence Ave., SW
Room 715H
Washington, DC 20201
Tel.: 1-800-45-NIOSH
outside the US: 513-533-8328
Fax: 1-513-533-8573
URL: http://www.cdc.gov

Relevant Website

http://www.cdc.gov – The NIOSH home page is located on
this URL. The home page provides access to information
about NIOSH and related activities, including NIOSH
documents, databases, and other resources. The eNews
weblink is a monthly electronic update that highlights
the latest news at NIOSH.

National Institute of Environmental Health Sciences
Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

The National Institute of Environmental Health Sci-
ences (NIEHS) is located in Research Triangle Park,
North Carolina, and is part of the federal National
Institutes of Health. Since its creation in 1966, the
NIEHS has been the primary source of federal efforts
for studying how environmental factors affect human
health. The mission of the NIEHS is to define how
exposures to environmental agents affect our health,
how individuals differ in their susceptibility to these
effects, and how these susceptibilities affect over time.
Diseases and dysfunctions with an environmental
component include cancer, birth defects, infertility,
neurological impairments, immune disorders, and
lung dysfunctions. Because of the broad scope of its
mission, NIEHS research relies on essentially every
discipline in the biological, chemical, and physical
sciences. It maintains a multidisciplinary intramural
research program at its Research Triangle Park facil-
ity and supports university-based research and train-
ing through a variety of grant mechanisms. Through
its participation in the National Toxicology Program,
NIEHS has made significant contributions in provid-
ing state-of-the-art toxicological characterization for

a host of environmentally and commercially impor-
tant agents. Because of the high quality of these stud-
ies, they serve to guide risk assessments both in the
United States and abroad.

Basic science supported by NIEHS attempts to
identify the environmental components of human
disease and to understand the basic molecular mech-
anisms leading to these disease states. Environmen-
tally related diseases of special interest to the
institute are those dealing with women’s health, chil-
dren’s health, minorities’ health, aging, respiratory
disorders, neurological disorders, immune system
disruption, and cancer. Cellular processes that hold
promise for explaining environmentally related dis-
eases include regulatory genes that serve as targets
for environmentally induced effects, cellular com-
munication pathways, the integration of biological
processes across organ systems, and the genetic basis
of individual susceptibility to environmental agents
and the diseases and disorders they cause. The
NIEHS is also expanding its clinical research
programs to enable it to more readily translate labo-
ratory-based findings into human therapies.

Prevention and intervention efforts are a major
focus of NIEHS activities. These efforts include haz-
ard identification and characterization, both through
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traditional animal testing and epidemiological studies
and through incorporation of mechanistic considera-
tions to arrive at new insights into the molecular basis
of toxic effects. The improved understanding of the
molecular foundation of environmentally associated
effects will enable the institute to strengthen the vali-
dity of risk assessment schemes as a means of deci-
ding regulatory policy. An improved understanding of
the molecular basis of toxicant action could also lead
to innovative molecular prevention and intervention
therapies to circumvent clinical manifestations of
environmentally caused diseases.

Finally, the NIEHS has devised a communication
strategy, which ensures that the findings generated by

its basic and applied research reach the groups that
need the information. These groups include the lay
public and the institute’s partners in research,
governmental agencies, advocacy groups, and the
international community.

Contact Details

The National Institute of Environmental Health
Sciences
PO Box 12233
Research Triangle Park, NC 27709, USA
Tel.: þ 1-919-541-3345
URL: http://www.niehs.nih.gov

National Institutes of Health
Ankur V Dnyanmote and Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

This article is a revision of the previous print edition

article by Harihara M Mehendale, volume 2,

pp. 377–378, & 1998, Elsevier Inc.

The National Institutes of Health (NIH) is the prin-
cipal biomedical research agency of the US Federal
Government. Its mission is to employ science in the
pursuit of knowledge to improve human health con-
ditions. To accomplish this goal, the Institute seeks
to expand fundamental knowledge about the nature
and behavior of living systems, to apply that know-
ledge to extend the health of human lives, and to re-
duce the burdens resulting from disease and dis-
ability. In the quest of this mission, NIH supports bi-
omedical and behavioral research domestically and
abroad, conducts research in its own laboratories and
clinics, trains promising young researchers, and pro-
motes acquiring and distributing medical knowledge.
Focal points have been established to assist in develo-
ping NIH-wide goals for health research and training
programs related to women and minorities, coordina-
ting program direction, and ensuring that research
pertaining to women’s and minority health is identi-
fied and addressed through research activities con-
ducted and supported by NIH. Research activities
conducted by NIH will determine much of the quality
of health care for the future and reinforce the quality
of health care currently available.

The NIH comprises the Office of the Director and
27 Institutes and Centers. The Office of the Director
is responsible for setting policy for NIH and for
planning, managing, and coordinating the programs
and activities of all NIH components.

The major components of the NIH are

1. National Cancer Institute;
2. National Eye Institute;
3. National Heart, Lung, and Blood Institute;
4. National Human Genome Research Institute;
5. National Institute on Aging;
6. National Institute on Alcohol Abuse and Alco-

holism;
7. National Institute of Allergy and Infectious

Diseases;
8. National Institute of Arthritis and Musculoskel-

etal and Skin Diseases;
9. National Institute of Biomedical Imaging and

Bioengineering;
10. National Institute of Child Health and Human

Development;
11. National Institute on Deafness and Other Com-

munication Disorders;
12. National Institute of Dental and Craniofacial

Research;
13. National Institute of Diabetes and Digestive and

Kidney Diseases;
14. National Institute of Diabetes and Digestive and

Kidney Diseases;
15. National Institute of Environmental Health Sci-

ences;
16. National Institute of General Medical Sciences;
17. National Institute of Mental Health;
18. National Institute of Neurological Disorders and

Stroke;
19. National Institute of Nursing Research;
20. National Library of Medicine;
21. Center for Information Technology;
22. Center for Scientific Review;
23. John E. Fogarty International Center;
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24. National Center for Complementary and Alter-
native Medicine;

25. National Center on Minority Health and Health
Disparities;

26. National Center for Research Resources; and
27. Warren Grant Magnuson Clinical Center.

Contact Details
National Institutes of Health (NIH)
9000 Rockville Pike
Bethesda, MD 20892, USA
Tel.: þ 1-301-496-4000
URL: http://www.nih.gov

National Library of Medicine/TEHIP
Carlo Nuss

Published by Elsevier Inc.

The National Library of Medicine (NLM), part of the
National Institutes of Health (NIH) and located in
Bethesda, Maryland, is by far the largest medical
library in the world. It provides toxicological infor-
mation through its substantial holdings of books and
journals and, more specifically, through its Toxicology
and Environmental Health Information Program
(TEHIP). TEHIP, which resides in NLM’s Division of
Specialized Information Services (SIS) and whose
origin dates back to 1967, offers a broad array of
web-based, freely available databases and other elec-
tronic information resources in toxicology and
environmental health; furthermore, it answers queries,
sponsors publications, and responds to the information
needs of other federal agencies. TEHIP is considered
one of the world’s major providers of toxicology and
environmental health information resources.

TEHIP’s primary information resource repository
is the TOXNET system of databases. TOXNET
comprises databases of summary toxicological infor-
mation, technical literature, references, chemical
nomenclature, and toxic releases. It also provides
links to additional sources of information on toxi-
cology, environmental health, and hazardous chem-
icals. The contents of the TOXNET databases are
derived from federal agencies such as the US
Environmental Protection Agency, the National Can-
cer Institute, and NLM itself.

The following paragraphs will summarize TEHIP’s
free, web-based toxicological information resources.
The individual databases of the TOXNET system
will be described first. Descriptions of miscellaneous
additional electronic resources available through
TEHIP will follow.

The TOXNET databases contain various types of
information. One group of these databases, some-
times referred to as the ‘factual databanks’, contain

toxicologically oriented records organized by chem-
ical. They are the Chemical Carcinogenesis Research
Information System (CCRIS), GENE-TOX, the Haz-
ardous Substances Data Bank (HSDB), the Integrated
Risk Information System (IRIS), and the Internation-
al Toxicity Estimates for Risk (ITER). Following
their descriptions, information is given about Che-
mIDplus (an online chemical dictionary), the Toxics
Release Inventory (TRI), TOXNET’s bibliographic
databases, and other resources.

Factual Databanks

CCRIS

CCRIS is a scientifically evaluated and fully referenced
data bank, developed and maintained by the National
Cancer Institute (NCI). It contains over 8000 chemical
records with carcinogenicity, mutagenicity, tumor
promotion, and tumor inhibition test results. Data
are derived from studies cited in primary journals,
current awareness tools, NCI reports, and other
special sources. Test results have been reviewed by
experts in carcinogenesis and mutagenesis.

GENE-TOX

GENE-TOX is a toxicology data file created by the
US Environmental Protection Agency (EPA) and con-
tains genetic toxicology (mutagenicity) test data,
resulting from expert peer review of the open scien-
tific literature, on over 3000 chemicals. The GENE-
TOX program was established to select assay
systems for evaluation, review data in the scientific
literature, and recommend proper testing protocols
and evaluation procedures for these systems.

HSDB

HSDB is a toxicology data file that focuses on the
toxicology of potentially hazardous chemicals. It
covers information on human exposure, industrial
hygiene, emergency handling procedures, environ-
mental fate, regulatory requirements, and related
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areas. All data are referenced and derived from a
core set of books, government documents, technical
reports, and selected primary journal literature.
HSDB is peer reviewed by the Scientific Review
Panel (SRP), a committee of experts in the major
subject areas within the data bank’s scope. HSDB
contains over 4700 extensive and highly structured
individual chemical records.

IRIS

IRIS is a toxicology data file that contains data in
support of human health risk assessment. It is com-
piled by the US EPA and contains over 500 chemical
records. IRIS data, focusing on hazard identification
and dose–response assessment, are reviewed by work
groups of EPA scientists and represents EPA consen-
sus. Among the key data provided in IRIS are EPA
carcinogen classifications, unit risks, slope factors,
oral reference doses, and inhalation reference con-
centrations.

ITER

ITER is a toxicology data file that contains data in
support of human health risk assessments. It is com-
piled by Toxicology Excellence for Risk Assessment
(TERA) and contains over 600 chemical records with
key data from the Agency for Toxic Substances and
Disease Registry (ATSDR), Health Canada, the
Dutch National Institute of Public Health and the
Environment (RIVM), the US EPA, and independent
parties whose risk values have undergone peer
review. ITER provides a comparison of internation-
al risk assessment information in a side-by-side for-
mat and explains differences in risk values derived by
different organizations. ITER data, focusing on haz-
ard identification and dose–response assessment, are
extracted from each agency’s assessment and contain
links to the source documentation.

Chemical Dictionary

ChemIDplus

ChemIDplus is a search system that provides access
to structure and nomenclature authority files used for
the identification of chemical substances cited in
NLM databases. ChemIDplus also provides structure
searching and direct links to many biomedical re-
sources at NLM and on the Internet for chemicals of
interest. The database contains over 368 000 chem-
ical records, of which over 206 000 include chemical
structures, and is searchable by Name, Synonym,
CAS Registry Number, Molecular Formula, Classifi-
cation Code, Locator Code, and Structure.

Toxics Release Inventory

TRI

TRI is an annually compiled series of databases
spanning the reporting years 1987–2001, and which
contains information on the annual estimated releas-
es of toxic chemicals to the environment. It is based
upon data collected by the US EPA. Mandated by the
Superfund legislation, TRI’s data cover air, water,
land, and underground injection releases, as well as
transfers to waste sites, and waste treatment methods
and efficiency, as reported by industrial facilities in
the United States. TRI also includes data related to
source reduction and recycling.

Bibliographic Databases

ALTBIB

Technically not part of TOXNET, but supple-
mental to it, ALTBIB is a bibliographic database on
alternatives to the use of live vertebrates in biomed-
ical research and testing. Its intent is to assist in
identifying methods and procedures helpful in sup-
porting the development, testing, application, and
validation of alternatives to the use of vertebrates in
biomedical research and toxicology testing. This bib-
liographic database, covering the literature for the
time period 1992–2001, is produced from MED-
LARS database searches, performed and analyzed by
TEHIP subject experts.

DART (Developmental and
Reproductive Toxicology)

DART is a bibliographic database that covers tera-
tology and other aspects of developmental and
reproductive toxicology. It contains over 100 000
references to literature published since 1965. DART/
ETIC is funded by the US EPA, the National Institute
of Environmental Health Sciences, the National
Center for Toxicological Research of the Food and
Drug Administration, and NLM.

TOXLINE

TOXLINE is a bibliographic database covering the
multidisciplinary literature of toxicology. Its records
provide bibliographic information on the biochemi-
cal, pharmacological, physiological, and toxicolo-
gical effects of drugs and other chemicals. TOXLINE
contains over 3 million bibliographic citations, most
with abstracts and/or indexing terms and CAS Regis-
try Numbers. TOXLINE references are drawn from
various sources and are grouped into two parts:
TOXLINE Core and TOXLINE Special. TOXLINE
Core covers much of the standard journal literature
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in toxicology. A search link to TOXLINE Core is
available from the TOXLINE interface. It is also
directly available via the PubMed system by selecting
‘toxicology’ as a subset limit. TOXLINE Special
complements TOXLINE Core with references from
an assortment of more specialized journals, technical
reports, and other sources.

Health and Biomedicine Directory

DIRLINE

DIRLINE is a database containing location and des-
criptive information about a wide variety of infor-
mation resources including organizations, research
resources, projects, and databases concerned with
health and biomedicine. This information may not be
readily available in bibliographic databases. DIR-
LINE contains over 17 000 records and focuses pri-
marily on health and biomedicine, although it also
provides limited coverage of some other special
interests. DIRLINE includes records pertinent to
the areas of toxicology, chemical safety, and environ-
mental health. Each record may contain information
on the publications, holdings, and services provided.

Additional Specialized Resources

Haz-Map

Haz-Map is an occupational health database
designed for health and safety professionals and for
consumers seeking information about the health
effects of exposure to chemicals at work. Haz-Map
links jobs and hazardous tasks with occupational
diseases and their symptoms. Chemicals and biolo-
gical agents in Haz-Map are linked to industrial
processes and other activities such as hobbies.
Occupational diseases and their symptoms are
associated with hazardous job tasks and possible
exposure to hazardous agents. Information from
textbooks, journal articles, and electronic databases
such as HSDB (described above) is classified and
summarized to create this database.

Household Products Database

The Household Products Database provides infor-
mation on the potential health effects of chemicals
contained in over 5000 common household products.
This database allows scientists and consumers to find
out about ingredients in brand-name products. It is
designed to help answer the following questions:
What chemicals are contained in specific brands and
in what percentage? Which products contain specific
chemicals? Who manufactures a specific brand? How

can the manufacturer be contacted? What are the
potential adverse health effects (acute and chronic) of
the ingredients in a specific brand? What other in-
formation is available about such chemicals in tox-
icology-related NLM databases? The database
allows browsing of product categories and searching
of products by type, manufacturer, product ingredi-
ent/chemical name, and health effects. The record for
each product shows the ingredients as reported in the
manufacturer’s Material Safety Data Sheet (MSDS)
and includes other information such as handling,
disposal, and health effects.

Internet Resources in Toxicology and
Environmental Health

The Internet Resources section of the TEHIP Website
covers topics such as Arsenic and Human Health,
Biological Warfare, Chemical Warfare, Children’s
Environmental Health, Environmental Justice, Sep-
tember 11th World Trade Center Disaster Lingering
Airborne Hazards, and Pesticides Used for West Nile
Virus Control. For each topic, TEHIP provides
numerous links to a variety of related Websites and
other electronic resources.

NLM-Tox-Enviro-Health-L Listserv

The NLM-Tox-Enviro-Health-L listserv is an email
announcement list whose purpose is to broadcast
updates on SIS’s resources, services, and outreach in
toxicology and environmental health. The NLM-
Tox-Enviro-Health-L Archives allow users to search
list postings and to modify subscription options.
Anyone interested in subscribing to this listserv
should send an email to listserv@list.nih.gov.

Review of PDA Applications in Toxicology and
Environmental Health

The Review of PDA Applications in Toxicology and
Environmental Health was undertaken by TEHIP staff
in light of the increasing use of personal digital as-
sistants (PDAs) and specialized PDA software appli-
cations in the fields of toxicology and environmental
health. The purpose of this Web resource is to make
available descriptive reviews of the main technical and
content features of selected PDA software applica-
tions. Individual reports in the review series are based
on free, downloadable demo versions of the software
and cover the following topics: General Information,
Intended Users, Authorship/Data Source, Contents,
Navigation, Requirements, Application Type/Price,
Availability, Useful Web Links, and Updates.
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Toxicology Tutorials

The Toxicology Tutorials are written at the intro-
ductory college student level and are intended to
provide a basic understanding of toxicology as an aid
for users of the toxicology literature, such as that
found in the TOXNET databases described above.
Toxicology Tutor I is the first in a set of three tuto-
rials and covers basic principles of toxicology. Tox-
icology Tutor II covers toxicokinetics, while
Toxicology Tutor III deals with the basic toxic mech-
anisms that operate at the cellular level, including
those that interfere with normal biochemical func-
tions. The Toxicology Tutorials are scheduled to be
updated and expanded, and will be positioned as a
highlight within a new page more broadly concerned
with toxicology education.

TOXMAP

TOXMAP is a Web resource that uses maps of the
United States to show the amount and location of
toxic chemicals released into the environment. Data
are derived from the TRI database (described above),
which provides information on toxic releases into the
environment as reported by US industry. TOXMAP
helps users create nationwide or local area maps
showing where chemicals are released into the air,
water, and ground. It also identifies the releasing
facilities, color-codes release amounts for a single
year, and provides multi-year chemical release trends,
starting with 1987. Users can search the system
by chemical name, chemical name fragment, and/or
location (such as city, state, or zip code). TOXMAP
also overlays map data such as US Census popula-
tion data.

Tox Town

Tox Town, an interactive guide to commonly
encountered toxic substances, is designed to provide
the following: information on common locations
where one might find toxic chemicals; nontechnical
descriptions of chemicals; links to selected, authori-
tative information about chemicals on the Internet;
information concerning environmental impacts on
human health; and Internet resources on environ-
mental health topics. Tox Town uses color, graphics,
sounds, and animation to add interest to learning
about connections between chemicals, the environm-
ent, and public health. Tox Town’s target audience
comprises students above elementary-school level,
educators, and the general public. Tox Town also
provides some resources in Spanish and has a text
version. Tox Town currently offers a ‘Town’ scene
and a ‘City’ scene; a ‘US–Mexico Border Community’
scene is under development.

WISER

Wireless Information System for Emergency Re-
sponders (WISER) is a system designed to assist first
responders in hazardous material incidents. The ap-
plication provides a wide range of information on
hazardous substances, including substance identifi-
cation support, physical characteristics, human
health information, and containment and suppres-
sion guidance. WISER features mobile support, com-
prehensive decision support (including assistance in
identifying unknown substances and guidance on
immediate actions required to save lives and protect
the environment), access to 390 substances derived
from HSDB (described above), rapid access to crucial
information about them, and an intuitive, simple,
and logical user interface.

TEHIP’s New Initiatives

Drugs and Lactation Database

The Drugs and Lactation database will be a search-
able database of records on drugs and their use
during lactation. This database, which is intended to
support medical decision-making by healthcare pro-
fessionals, is envisioned as a comprehensive, evid-
ence-based resource covering possible adverse effects
of prescription and nonprescription drugs and
diagnostic agents in breast-feeding infants. The
Drugs and Lactation database will complement the
suite of TOXNET databases and will be linked,
where appropriate, to other TOXNET and NLM
database records.

ToxSeek

ToxSeek is an experimental toxicology and environ-
mental health meta-search engine that allows users to
search diverse Web-accessible databases simultane-
ously. ToxSeek automatically identifies key concepts
in search results and uses these ‘Related Concepts’
and other information to merge, rank, and in-
telligently cluster the items retrieved from he-
terogeneous information sources. ToxSeek also
supports a focused drill-down in its ‘Concept Clus-
ters’, as well as dynamic query modification and
multiple spell-checkers for general English, medical
terminology, and chemical names.

World Library of Toxicology, Chemical Safety, and
Environmental Health

The World Library is envisioned as a Web portal to
international information resources in the areas of
toxicology, chemical safety, and environmental
health. It will be hosted by TEHIP and maintained
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in collaboration with national representatives (in-
country experts who have volunteered their time and
expertise). The World Library will link to credible
sources of scientific and consumer information on
chemical, biological, and physical (including radia-
tion) hazards, and their effects on human, animal,
and ecosystem health. The audience will include
many sectors of the international community –
research, academic, government, corporate, and non-
profit.

More Toxicology Information from
other Divisions of the National Library
of Medicine

Finally, in addition to the many information resources
provided by TEHIP, there are a few relevant toxico-
logical information resources provided by other enti-
ties within NLM. One such information resource is
PubMed, the world’s largest medical database, which
contains a great deal of toxicological information ac-
cessible via its ‘toxicology’ subset. As mentioned ear-
lier, this information is equivalent to that accessible
via a TOXLINE Core search. MEDLINEplus pro-
vides a wide range of consumer health information
and thus represents a significant source of toxic-
ological and environmental health information of in-
terest to the general public. ClinicalTrials.gov (http://
www.clinicaltrials.gov) provides regularly updated
information about federally and privately supported

clinical research in human volunteers. More specifi-
cally, ClinicalTrials.gov provides information about a
trial’s purpose, who may participate, locations, and
phone numbers for further details. This database,
which allows its users to access significant toxic-
ological information, was developed in collaboration
with the US Food and Drug Administration.

Contact Details

Toxicology and Environmental Health Information
Program
Division of Specialized Information Services
National Library of Medicine
6707 Democracy Boulevard, Suite 510
Bethesda, MD, 20892, USA
Tel.: þ 1-301-496-6531
URL: http://toxnet.nlm.nih.gov

Further Reading

Wexler P (2004) The US National Library of Medicine’s
Toxicology and Environmental Health Information
Program. Toxicology 198(1–3).

Relevant Website

http://toxnet.nlm.nih.gov – TOXNET, Specialized Infor-
mation Services, National Library of Medicine.

National Toxicology Program
Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

The National Toxicology Program (NTP), an inter-
agency program, was established in 1978 as a coope-
rative effort within the US Public Health Service of
the Department of Human Services. The four primary
objectives of the NTP are to (1) coordinate toxicology
research and testing activities within the department,
(2) provide information about potentially toxic
chemicals to health regulatory and research agencies,
scientific and medical communities, and the public,
(3) strengthen the science base in toxicology, and (4)
develop and validate improved testing methods. In its
25 years, the NTP has become a world leader in
designing, conducting, and interpreting various types
of assays for toxicity. Through its activities, the NTP
provides, directly or indirectly, a large component of

the basic scientific data that other federal and state
scientific and regulatory agencies, as well as private-
sector organizations, use in responding to issues
relevant to the effects of chemical and physical agents
on human health and the environment. All of the
NTP’s activities are open to public scrutiny, including
communication with all interested parties. The NTP
draws strength and direction from the commitment of
its scientists to exchanging information openly, main-
taining impartiality, and applying rigorous scientific
peer review.

The charter agencies of the NTP were the National
Institute of Environmental Health Sciences (NIEHS)
of the National Institutes of Health (NIH), the
National Cancer Institute (NCI) of the NIH, the
National Institute of Occupational Safety and Health
of the Centers for Disease Control and Prevention,
and the Food and Drug Administration’s National
Center for Toxicological Research. In 1981, the
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carcinogenesis bioassay program of the NCI was
transferred to the NIEHS. Although no longer a core
NTP agency, the NCI remains active in the NTP and
serves on the NTP Executive Committee. The direc-
tor of the NIEHS also serves as director of the NTP
and the administrative staff for the NTP is located at
the NIEHS.

The NTP relies upon advice on its activities and
priorities from its advisory committees. The NTP
Executive Committee, composed of the heads (or
their designees) of federal health regulatory and
research agencies, provides primary policy oversight
to the NTP. The NTP Board of Scientific Counselors
and its two standing subcommittees provide primary
scientific oversight for the NTP’s intramural and
collaborative activities. The Board is a federally
chartered advisory committee composed primarily
of nonfederal scientists comprising a broad spectrum
of expertise and affiliations, including academia,
industry, labor, public health, and state and federal
governments. The Technical Reports Review Sub-
committee of the Board provides peer review for
NTP long-term toxicology and carcinogenicity stud-
ies and short-term toxicity reports. The Report on
Carcinogens Subcommittee of the Board provides
external scientific evaluation of substances nominat-
ed for listing in or delisting from the Report on Car-
cinogens, a Congressionally mandated document
that lists substances known or reasonably anticipa-
ted to be human carcinogens, and to which a signi-
ficant number of persons in the United States are
exposed. The Scientific Advisory Committee on
Alternative Toxicological Methods provides external
scientific input on priorities and directives related to
the development, validation, scientific review, and
regulatory acceptance of new or revised toxicological
test methods and on ways to foster communication
and partnerships with all interested parties.

The NTP’s mission is to evaluate agents of public
health concern by developing and applying tools of
modern toxicology and molecular biology. The
program maintains a number of complex, interrelat-
ed research and testing programs that provide unique
and critical information needed by health regulatory
and research agencies to protect human health. The
NTP’s research and testing program includes chronic
bioassays, short-term toxicity studies, mechanistic
studies, model development, alternative models, and
human studies.

The NTP maintains a balanced research and testing
program that provides data on a wide variety of issues
important to human health. The NTP continually

solicits nominations of substances for study and
invites nominations from all interested parties and
groups. In particular, the NTP seeks nominations of
studies that enhance the predictive ability of future
NTP studies, address mechanisms of toxicity, or fill
significant gaps in the knowledge of the toxicity of
chemicals or classes of chemicals. Nominations un-
dergo several levels of review that include the oppor-
tunity for public comment. The NTP strives to
balance the selection of substances for study (e.g.,
occupational exposures, environmental pollutants,
food additives, consumer products, and pharmaceu-
ticals). The NTP evaluates selected substances for a
variety of health-related effects, among them, general
toxicity, reproductive and developmental toxicity,
genotoxicity, immunotoxicity, neurotoxicity, metabo-
lism, disposition, and carcinogenicity. In addition,
there are special projects focused on AIDS therapeu-
tics and toxicity of superfund chemicals.

As the NTP moves into the twenty-first century,
the program is evaluating its key activities and in a
focused and concerted effort determining how best to
incorporate new scientific technologies of molecular
biology, computer science, and genomics into its re-
search and testing strategies and broaden scientific
knowledge on the linkage between mechanism and
disease. The NTP’s vision is to move toxicology from
a predominantly observational science at the level of
disease-specific models to a predominantly predictive
science focused upon a broad inclusion of target-
specific, mechanism-based, biological observations.
The NTP is inviting input on how best to achieve this
vision from its federal partners, advisory committees,
academia, industry, and the public. The NTP will
use this input to develop a framework targeted
toward achieving the vision and including the nec-
essary components for implementation, managem-
ent, and communication of changes in NTP
activities. It is envisioned that the acceptance
and implementation of this vision in addressing
public health priorities will result in better science
and ultimately better decisions that protect human
health and the environment.

Contact Details

Central Data Management (CDM)
PO Box 12233, MD EC-03
Research Triangle Park, NC 27709, USA
Tel.: þ 1-919-541-3419
URL: http://ntp-server.niehs.nih.gov
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Occupational Safety and Health Administration
Harihara M Mehendale

& 2005 Elsevier Inc. All rights reserved.

With the passage of the Occupational Safety and
Health Act of 1970 (OSH Act, P.L. 91-596), the US
Congress created the Occupational Safety and
Health Administration (OSHA) to ‘‘assure so far
as possible every working man and woman in the
Nation safe and healthful working conditions.’’

OSHA provides leadership and encouragement to
US employers and employees to help them recognize
and realize the value of safety and health on the
job. The agency’s goal is to save lives, prevent injuries
and illnesses, and protect the safety and health of
American workers.

Since its inception in 1971, OSHA has helped to
cut workplace fatalities by more than 60% and
occupational injury and illness rates by 40%. At the
same time, US employment has doubled from 56
million workers at 3.5 million worksites to more
than 115 million workers at 7.1 million sites.

The Labor Department agency employs three
strategies to promote safety and health in American
workplaces: strong, fair, and effective enforcement;
outreach, education, and compliance assistance; and
cooperative and voluntary programs.

The OSH Act also encourages states to develop
and operate their own safety and health plans. Ap-
proved under Section 18 (b) of the Act, these plans
must adopt and enforce standards at least as effective
as federal requirements.

OSHA offers safety and health training through
the OSHA Training Institute in Des Plaines, Illinois,
and through 20 Education Centers at 35 sites across
the country. Training schedules are available on the
agency’s website along with interactive software
called eTools, which offer step-by-step guidance on
many safety and health issues. More than 65 com-
pliance assistance specialists in local OSHA offices
are also available to speak to groups, teach work-
shops, and present seminars on safety and health
topics. Consultation programs in each state offer
small businesses onsite safety and health guidance
from experts.

Cooperative and voluntary programs sponsored by
OSHA include Voluntary Protection Programs, the
agency’s premier partnership; Strategic Partnerships,
which emphasizes effective safety and health
management systems; SHARP, a recognition pro-
gram for excellence for small businesses; and Alli-
ances, which promotes safety and health training and
sharing of best practices.

Contact Details

US Department of Labor
Occupational Safety and Health Administration
(OSHA)
200 Constitution Avenue, N.W.
Washington, DC 20210, USA
URL: http://www.osha.gov

Organisation for Economic Cooperation and Development
Robert Vissern

& 2005 Elsevier Inc. All rights reserved.

The Organisation for Economic Cooperation and
Development (OECD) is an intergovernmental organ-
ization. Its aims and responsibilities are achiev-
ing the highest sustainable economic growth and em-
ployment; promoting economic and social welfare

throughout the OECD region by coordinating poli-
cies of its member countries; and stimulating and
harmonizing the efforts of member countries in favor
of developing countries. At the time of writing, there
are 30 member countries: Australia, Austria, Belgium,
Canada, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Japan, Luxembourg, Mexico, The Netherlands,
New Zealand, Norway, Poland, Portugal, Republic of
Korea, the Slovak Republic, Spain, Sweden, Switzer-
land, Turkey, the United Kingdom, and the United
States. The European Commission also participates in
the Organization’s work.

nAny opinions expressed in this article do not necessarily represent

the opinions of the Organisation for Economic Cooperation and

Development (OECD) or its member countries and should there-
fore be viewed as solely those of the author.
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Within the OECD, the governments of these in-
dustrialized countries compare and, if they so de-
cide, coordinate their domestic policies. Monitoring
international economic trends is one of the Organi-
zation’s best known activities. However, since the
OECD was established in 1960 the number of policy
areas in which it functions as a center for coope-
ration and exchange of views has steadily increased.
Since 1971, work in the OECD related to chemical
safety has been organized under the Chemicals
Programme. The policy direction and priorities of
the Chemicals Programme are determined by mem-
ber country representatives, nominated by each
country’s government, who take part in the Joint
Meeting of the Chemicals Committee and the
Working Party on Chemicals, Pesticides and Bio-
technology. The Chemicals Programme is supported
by the Environment, Health and Safety Division of
the OECD. Technical work on chemicals is carried
out for the most part by experts from government,
industry, nongovernmental interest groups, and
academic institutions in member countries, who
attend workshops and other meetings.

The main objectives of the Chemicals Programme
are to assist member countries in identifying, pre-
venting, and managing the risks of chemicals;
promote the public’s right to know about the haz-
ards, exposures, and potential risks of chemicals;
prevent unnecessary nontariff distortions in the
trade of chemicals; facilitate the optimal use of
resources available in governments and in industry
for chemicals management; assist member countries
in achieving the objectives of the United Nations
Conference on Environment and Development’s
(UNCED’s) Agenda 21, Chapter 19, and in the
application of the criteria for environmental sus-
tainability, as agreed upon by OECD Environ-
ment Ministers in the OECD Environment Strategy
for the first decade of the twenty-first century;
work with OECD countries and specific nonmem-
bers to prevent globalization of the chemicals in-
dustry that would lead to negative impacts on
human health and the environment throughout the
world; assist member countries in the development
of approaches to improve the use of voluntary
actions for chemicals management by the industry;
and promote the development and implementation
in member countries of new and innovative instru-
ments for more holistic approaches to management
of the risks of chemicals throughout their life
cycle, including those related to the risks of their
use in products.

Since the 1970s, the OECD has been in the fore-
front in developing policies and instruments to con-
trol chemicals and chemical products. Work in the

Chemicals Programme on the development, upda-
ting, and expansion of scientifically valid harmo-
nized methods for testing and assessment helps
OECD countries (and, increasingly, non-OECD
countries that use these methods) to prevent new
chemicals that might present unacceptable risks from
entering the market and to assess the safety of chem-
icals already in use.

Many OECD chemical safety activities are carried
out in cooperation with other relevant organiza-
tions (Food and Agriculture Organization of
the United Nations, International Labour Organi-
zation, United Nations Environment Programme
(UNEP), United Nations Industrial Development
Organization, United Nations Institute for Training
and Research, and World Health Organization)
through the Inter Organization Programme on
the Sound Management of Chemicals and with the
United Nations Development Programme and the
World Bank.

Mutual Acceptance of Data

One of the most significant achievements of coope-
rative work in the OECD aimed at the harmonization
of national chemical control procedures and policies is
the 1981 Council Act on the Mutual Acceptance of
Data (MAD) in the Assessment of Chemicals. This
Act contains a Decision that ‘‘data generated in the
testing of chemicals in an OECD member country in
accordance with OECD Test Guidelines and OECD
Principles of Good Laboratory Practice (GLP) shall be
accepted by other member countries for purposes of
assessment and other uses relating to the protection of
man and the environment.’’ The Council is the
OECD’s highest authority, in which the governments
of all member countries participate. Once member
countries have adopted a Council Decision, they are
under a legal obligation to implement it. Consequent-
ly, when data developed in an OECD country under
the conditions set out in this Decision are submitted in
other OECD countries to fulfill regulatory require-
ments, the data cannot be refused and so do not have
to be developed over again for notification in each
country. (The OECD Test Guidelines and OECD
Principles of GLP are described below.)

The intention of this Council Act is to ensure that
data generated in the safety testing of chemicals are of
high quality and are based on internationally harmo-
nized methods. Such data can then be used to assess
chemical hazards and to make decisions on appropri-
ate activities to prevent or reduce risk to human health
or the environment. Where the need for duplicative
testing is minimized through MAD, testing costs can
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be reduced for both governments and industry (it has
been calculated that the annual saving resulting from
MAD in this respect amounts to BUS$60 million).
Test facilities and specialist personnel can be utilized
more efficiently, and fewer animals will be used in
testing (an important consideration in OECD coun-
tries, where animal welfare is an issue of concern).
Harmonized safety testing can also help prevent non-
tariff barriers which could arise in the trade of chem-
icals and chemical products as a result of differences
in national chemical control regulations.

Since 1997 a procedure through which non-OECD
countries can adhere to the MAD system has been
embodied in a Council Decision (Council Decision
on the Adherence of Non-Member Countries to the
Council Acts Related to the Mutual Acceptance of
Data in the Assessment of Chemicals C(97)114/
FINAL). South Africa is now a full participant. India,
Israel, and Slovenia participate on a provisional
basis and several important chemicals-producing
nonmembers are at the point of also doing this.

The OECD Test Guidelines

The OECD Guidelines for the Testing of Chemicals
is a collection of standard methods used by profes-
sionals in governments, industry, academic institu-
tions, and independent laboratories for safety testing
of chemical substances. They cover tests for physi-
cal–chemical properties, effects on biotic systems
(ecotoxicity), environmental fate (degradation/
accumulation), and health effects (toxicity) (see
Table 1). The Test Guidelines are systematically up-
dated to respond to scientific progress or to address
new needs identified by member countries. They are
published in two loose-leaf binders, and are also
available in a CD-ROM version.

The OECD Test Guidelines began to be developed
in the late 1970s, by several expert groups, with the
goal of enhancing the validity and international
acceptability of test data. They have become recogni-
zed in both OECD and non-OECD countries as the
authoritative reference tool for testing chemicals in a
regulatory context. Over the years, many new Test
Guidelines have been developed to address new data
requirements in the notification and registration of
chemicals and pesticides. Furthermore, OECD Test
Guidelines are continuously updated to bring them in
line with the state of the art of science. A network of
more than 1000 experts has been involved in the
OECD work on Test Guidelines.

The Test Guidelines Programme is overseen by
National Coordinators, who work to achieve con-
sensus on draft versions of new and revised Test

Guidelines. Proposals for new or updated Guidelines
can be made by a National Coordinator, the inter-
national scientific community, and by the OECD
Secretariat. To become effective, any new or updated
Guideline must be adopted by member countries as
part of the Council Decision on MAD.

Special attention is paid within the Test Guideline
Programme to animal welfare issues, in particular the
reduction, refinement, and replacement of animal use
in the OECD Test Guidelines. In updating and
developing Test Guidelines, wherever scientifically
justified, test methods that do not require the use of
animals or that require fewer test animals than exis-
ting methods are incorporated. A number of Test
Guidelines have been developed or revised with a
view to reducing the number of animals used and
introducing a framework of testing that allows al-
ternative methods to be applied first.

In 1996, the OECD established a Special Project
on Endocrine Disrupter Testing and Assessment with
the objectives of providing information on and coor-
dinating the activities of member countries; develo-
ping new and revising existing Test Guidelines to
detect endocrine disrupters; and harmonizing hazard
and risk characterization approaches.

This activity was launched at the request of the
member countries and the Business and Industry
Advisory Committee to the OECD to ensure that
testing and assessment approaches for endocrine dis-
rupters would not substantially differ among coun-
tries. In addition to developing tests for endocrine
disrupters in the human health and environmental
fields, OECD has also developed a conceptual frame-
work for endocrine disrupter testing, outlining conse-
cutive steps that could be followed.

The OECD Principles of GLP

The OECD Principles of GLP provide quality assur-
ance concepts concerning the organization of test
laboratories and the conditions under which labora-
tory studies are planned, performed, monitored, and
reported. The purpose of the GLP Principles is to
make certain that test data are reliable. Like the Test
Guidelines, the Principles of GLP began to be
developed at the end of the 1970s and were estab-
lished in the 1981 Council Decision on MAD.

In 1989, the OECD Council adopted an Act on
Compliance with Principles of GLP. This Act contains
a Decision that member countries shall (1) establish
national procedures for monitoring compliance
with GLP Principles, based on laboratory inspections
and study audits; (2) designate national compliance
monitoring authorities (‘GLP inspectors’); and (3)
require the management of test facilities to issue a
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declaration, where applicable, that a study was
carried out according to GLP Principles. It also
contains a Decision that member countries shall,
under specific conditions, recognize assurance from
other member countries that test data have been
generated in accordance with GLP Principles, and
that they shall designate authorities for interna-
tional liaison, exchange relevant information on com-
pliance monitoring procedures, and implement
procedures whereby, if good reason exists, informa-
tion on GLP compliance by a test facility in one
member country can be sought by another member
country. Annexed to this Act are Guides for Compli-
ance Monitoring Procedures for GLP, Guidance for
the Conduct of Laboratory Inspections and Study
Audits, and Guidance for the Exchange of Informa-
tion Concerning National Procedures for Monitoring
Compliance.

Information exchange takes place within the
OECD on technical and administrative matters
related to the application of the GLP Principles and
the implementation of the compliance-monitoring
procedures. The Working Group on GLP, made up of
representatives of national GLP inspectors, oversees
the Programme on GLP and develops common po-
sitions on the administration of compliance moni-
toring. One of the Working Group’s responsibilities
is to find solutions to problems involving the accept-
ance of compliance monitoring. OECD training
courses are held for GLP inspectors, who perform
laboratory inspections on behalf of national GLP-
monitoring authorities. Several OECD expert groups
have met to produce Consensus Documents on the
harmonized application and interpretation of the
GLP Principles in specific areas, or in relation to
specific points.

The OECD Series on Principles of GLP and
Compliance Monitoring, published in the form of
short free-on-demand booklets, includes the GLP
Principles, the 1981 and 1989 Council Acts, and the
Consensus Documents. At the time of writing, there
were 13 booklets in the series.

Within OECD, the inspectors are also undertaking
mutual joint visits to review all the national GLP-
monitoring programs. Each country is visited by a
team, comprising inspectors of three other countries,
and the program, inspections, and on-site study au-
dits done by the country which is visited are evalu-
ated and discussed among the inspectors.

Cooperative Investigation of
High-Production Volume Chemicals

Much of the work in the Chemicals Programme in
the 1970s and early 1980s involved the development

of anticipatory policies to prevent chemicals that
could present unacceptable risks to human health or
the environment from reaching the market. In 1987,
however, the OECD Council adopted an Act on the
Systematic Investigation of Existing Chemicals. Exis-
ting chemicals are the many thousands of industrial
chemicals already in use. Adequate safety data or
hazard assessments for these chemicals (some of
which have been in use for a long time) are often
unavailable. This Council Act contains a Decision
that member countries ‘‘shall establish or strengthen
national programmes to systematically investigate
existing chemicals, in order to identify those which
need to be managed and/or controlled.’’ For the pur-
poses of the Act, systematic investigation could in-
clude the following steps: identification of relevant
chemicals; priority setting, including collection or es-
timation of information needed for setting priorities;
generation of necessary further information, inclu-
ding testing; and performance of hazard assessments.

The 1987 Council Act was intended to strengthen
and harmonize member countries’ policies with
regard to existing chemicals. To avoid duplication
of efforts, and to facilitate sharing the financial and
administrative burden (for governments and chemi-
cal companies) of investigating these chemicals, the
Council decided in a 1990 follow-up Act that mem-
ber countries shall cooperatively investigate high-
production volume (HPV) chemicals in order to
identify those which are potentially hazardous;
cooperatively select the HPV chemicals to be
investigated; agree on a set of data needed to make
an informed judgment concerning the potential
hazards of each chemical, through collection of
available data or by ensuring that testing is under-
taken; and cooperatively make an initial assessment
of the potential hazards of each chemical using that
basic data set. These Decisions are contained in the
Council Act on the Cooperative Investigation and
Risk Reduction of Existing Chemicals.

Following the adoption of this 1990 Council Act,
HPV chemicals are defined as those produced or
imported in volumes of at least 1000 tons year� 1 in at
least one OECD country. Governments, in consulta-
tion with the chemical industry provide the OECD
with information on the chemicals produced in these
volumes in their countries. A consolidated OECD Re-
presentative List of more than 5000 HPV chemicals is
regularly prepared and updated. These chemicals rep-
resent an estimated 90–95% of the total volume of
chemicals produced in member countries. While there
was already adequate information concerning the
health and environmental effects of certain chemicals
on this HPV list, little or no information of this type
was available for many chemicals despite their HPV.
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Table 1 OECD Guidelines for the Testing of Chemicals

Section 1: Physical–Chemical Properties

101 UV–VIS Absorption Spectra (original guideline, adopted May 12, 1981)

102 Melting Point/Melting Range (updated guideline, adopted July 27, 1995)

103 Boiling Point (updated guideline, adopted July 27, 1995)

104 Vapour Pressure (updated guideline, adopted July 27, 1995)

105 Water Solubility (updated guideline, adopted July 27, 1995)

106 Absorption–Desorption Using a Batch Equilibrium Method (updated guideline, adopted January 21, 2000)

107 Partition Coefficient (n-octanol/water): Shake Flask Method (updated guideline, adopted July 27, 1995)

108 Complex Formation Ability in Water (original guideline, adopted May 12, 1981)

109 Density of Liquids and Solids (updated guideline, adopted July 27, 1995)

110 Particle Size Distribution/Fibre Length and Diameter Distributions (original guideline, adopted May 12, 1981)

111 Hydrolysis as a Function of pH (original guideline, adopted May 12, 1981) (see draft guidelines below)

112 Dissociation Constants in Water (original guideline, adopted May 12, 1981)

113 Screening Test for Thermal Stability and Stability in Air (original guideline, adopted May 12, 1981)

114 Viscosity of Liquids (original guideline, adopted May 12, 1981)

115 Surface Tension of Aqueous Solutions (updated guideline, adopted July 27, 1995)

116 Fat Solubility of Solid and Liquid Substances (original guideline, adopted May 12, 1981)

117 Partition Coefficient (n-octanol/water), HPLC Method (original guideline, adopted March 30, 1989)

118 Determination of the Number-Average Molecular Weight and the Molecular Weight Distribution of Polymers Using Gel Permeation

Chromatography (original guideline, adopted June 14, 1996)

119 Determination of the Low Molecular Weight Content of a Polymer Using Gel Permeation Chromatography (original guideline,

adopted June 14, 1996)

120 Solution/Extraction Behaviour of Polymers in Water (updated guideline, adopted January 21, 2000)

121 Estimation of the Adsorption Coefficient (Koc) on Soil and on Sewage Sludge Using High Performance Liquid Chromatography

(HPLC) (original guideline, adopted January 22, 2001)

Section 2: Effects on Biotic Systems

201 Alga, Growth Inhibition Test (updated guideline, adopted June 7, 1984)

202 Daphnia sp. Acute Immobilisation Test and Reproduction Test (updated guideline, adopted April 4, 1984)

203 Fish, Acute Toxicity Test (updated guideline, adopted July 17, 1992)

204 Fish, Prolonged Toxicity Test: 14 Day Study (original guideline, adopted April 4, 1984)

205 Avian Dietary Toxicity Test (original guideline, adopted April 4, 1984)

206 Avian Reproduction Test (original guideline, adopted April 4, 1984)

207 Earthworm, Acute Toxicity Tests (original guideline, adopted April 4, 1984)

208 Terrestrial Plants, Growth Test (original guideline, adopted April 4, 1984)

209 Activated Sludge, Respiration Inhibition Test (original guideline, adopted April 4, 1984)

210 Fish, Early-Life Stage Toxicity Test (original guideline, adopted July 17, 1992)

211 Daphnia magna Reproduction Test (original guideline, adopted September 21, 1998)

212 Fish, Short-Term Toxicity Test on Embryo and Sac-Fry Stages (original guideline, adopted September 21, 1998)

213 Honeybees, Acute Oral Toxicity Test (original guideline, adopted September 21, 1998)

214 Honeybees, Acute Contact Toxicity Test (original guideline, adopted September 21, 1998)

215 Fish, Juvenile Growth Test (original guideline, adopted January 21, 2000)

216 Soil Microorganisms, Nitrogen Transformation Test (original guideline, adopted January 21, 2000)

217 Soil Microorganisms, Carbon Transformation Test (original guideline, adopted January 21, 2000)

Section 3: Degradation and Accumulation

301 Ready Biodegradability

A: DOC Die-Away Test

B: CO2 Evolution Test

C: Modified MITI Test (I)

D: Closed Bottle Test

E: Modified OECD Screening Test

F: Manometric Respirometry Test (updated guideline, adopted July 17, 1992)

302A Inherent Biodegradability: Modified SCAS Test (original guideline, adopted May 12, 1981)

302B Inherent Biodegradability: Zahn-Wellens/EMPA Test (updated guideline, adopted July 17, 1992)

302C Inherent Biodegradability: Modified MITI Test (II) (original guideline, adopted May 12, 1981)

303 Simulation Test – Aerobic Sewage Treatment

303A Activated Sludge Units; 303B Biofilms (updated guidelines, adopted January 22, 2001)

304A Inherent Biodegradability in Soil (original guideline, adopted May 12, 1981)

305 Bioconcentration: Flow-Through Fish Test (updated guideline, adopted June 14, 1996)

306 Biodegradability in Seawater (original guideline, adopted July 17, 1992)

307 Aerobic and Anaerobic Transformation in Soil (original guideline, adopted April 24, 2002)

308 Aerobic and Anaerobic Transformation in Aquatic Sediment Systems (original guideline, adopted April 24, 2002)

Section 4: Health Effects

402 Acute Dermal Toxicity (updated guideline, adopted February 24, 1987)

403 Acute Inhalation Toxicity (original guideline, adopted May 12, 1981)
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The objective of the work in OECD is that through
cooperative investigation by member countries, there-
by efficiently sharing the burden of the enormous task
of systematically investigating existing chemicals, ad-
equate safety data for all HPV chemicals become
available.

At a minimum, the OECD’s Screening Information
Data Set (SIDS) should be available. The SIDS is a list
of data elements similar to those which governments
in most OECD countries require from industry be-
fore a new chemical can be marketed. It includes
information on the chemical’s identity, its physical
and chemical properties, the indications on exposure
and use, its environmental fate and how the chemical
might be disseminated in the environment, as well
as toxicological data. All of these data elements are

essential if an initial assessment is to be made of a
chemical’s hazards (see Table 2).

In order to fill identified data gaps for a specific
chemical, or replace data whose quality is considered
insufficient, a SIDS Testing Plan is prepared. The
chemicals industry then undertakes the necessary
testing on a voluntary basis, in consultation with a
sponsor country, which overlooks and manages the
process for the chemical under consideration, paying
particular attention to the quality of the data. Any
test is performed only once, by a single company.
In accordance with the 1981 Council Decision on
Mutual Acceptance of Data, all member countries
will accept the results as long as testing has been
done according to the OECD Test Guidelines and
Principles of GLP.

404 Acute Dermal Irritation/Corrosion (updated guideline, adopted April 24, 2002)

405 Acute Eye Irritation/Corrosion (updated guideline, adopted April 24, 2002)

406 Skin Sensitisation (Updated Guideline, adopted 17th July 1992)

407 Repeated Dose 28-Day Oral Toxicity Study in Rodents (updated guideline, adopted July 27, 1995)

408 Repeated Dose 90-Day Oral Toxicity Study in Rodents (updated guideline, adopted September 21, 1998)

409 Repeated Dose 90-Day Oral Toxicity Study in Non-Rodents (updated guideline, adopted September 21, 1998)

410 Repeated Dose Dermal Toxicity: 21/28-Day Study (original guideline, adopted May 12, 1981)

411 Subchronic Dermal Toxicity: 90-Day Study (original guideline, adopted May 12, 1981)

412 Repeated Dose Inhalation Toxicity: 28-Day or 14-Day Study (original guideline, adopted May 12, 1981)

413 Subchronic Inhalation Toxicity: 90-Day Study (original guideline, adopted May 12, 1981)

414 Prenatal Developmental Toxicity Study (updated guideline, adopted January 22, 2001)

415 One-Generation Reproduction Toxicity Study (original guideline, adopted May 26, 1983)

416 Two-Generation Reproduction Toxicity Study (updated guideline, adopted January 22, 2001)

417 Toxicokinetics (updated guideline, adopted April 4, 1984)

418 Delayed Neurotoxicity of Organophosphorus Substances Following Acute Exposure (updated guideline, adopted July 27, 1995)

419 Delayed Neurotoxicity of Organophosphorus Substances: 28-Day Repeated Dose Study (updated guideline, adopted July 27, 1995)

420 Acute Oral Toxicity – Fixed Dose Method (updated guideline, adopted December 20, 2001)

421 Reproduction/Developmental Toxicity Screening Test (original guideline, adopted July 27, 1995)

422 Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity Screening Test (original guideline, adopted

March 22, 1996)

423 Acute Oral Toxicity – Acute Toxic Class Method (updated guideline, adopted December 20, 2001)

424 Neurotoxicity Study in Rodents (original guideline, adopted July 21, 1997)

425 Acute Oral Toxicity: Up-and-Down Procedure (updated guideline, adopted December 20, 2001)

429 Skin Sensitisation: Local Lymph Node Assay (updated guideline, adopted April 24, 2002)

451 Carcinogenicity Studies (original guideline, adopted May 12, 1981)

452 Chronic Toxicity Studies (original guideline, adopted May 12, 1981)

453 Combined Chronic Toxicity/Carcinogenicity Studies (original guideline, adopted May 12, 1981)

471 Bacterial Reverse Mutation Test (updated guideline, adopted July 21, 1997)

473 In Vitro Mammalian Chromosomal Aberration Test (updated guideline, adopted July 21, 1997)

474 Mammalian Erythrocyte Micronucleus Test (updated guideline, adopted July 21, 1997)

475 Mammalian Bone Marrow Chromosomal Aberration Test (updated guideline, adopted July 21, 1997)

476 In Vitro Mammalian Cell Gene Mutation Test (updated guideline, adopted July 21, 1997)

477 Genetic Toxicology: Sex-Linked Recessive Lethal Test in Drosophila melanogaster (updated guideline, adopted April 4, 1984)

478 Genetic Toxicology: Rodent Dominant Lethal Test (updated guideline, adopted April 4, 1984)

479 Genetic Toxicology: In Vitro Sister Chromatid Exchange Assay in Mammalian Cells (original guideline, adopted October 23, 1986)

480 Genetic Toxicology: Saccharomyces cerevisiae, Gene Mutation Assay (original guideline, adopted October 23, 1986)

481 Genetic Toxicology: Saacharomyces cerevisiae, Miotic Recombination Assay (original guideline, adopted October 23, 1986)

482 Genetic Toxicology: DNA Damage and Repair, Unscheduled DNA Synthesis in Mammalian Cells In Vitro (original guideline,

adopted October 23, 1986)

483 Mammalian Spermatogonial Chromosome Aberration Test (original guideline, adopted July 21, 1997)

484 Genetic Toxicology: Mouse Spot Test (original guideline, adopted October 23, 1986)

485 Genetic Toxicology: Mouse Heritable Translocation Assay (original guideline, adopted October 23, 1986)

486 Unscheduled DNA Synthesis (UDS) Test with Mammalian Liver Cells In Vivo (original guideline, adopted July 21, 1997)

Table 1 Continued
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When (through a combination of data collection
and testing) a complete SIDS has been compiled, the
sponsor country provides OECD with a SIDS Initial
Assessment Report. The Initial Assessment Report is
discussed, in the presence of experts from companies
producing the chemical and from public interest
groups and trade unions, at a SIDS Initial Assessment
Meeting (SIAM). At this meeting a cooperative as-
sessment of the chemical is made and conclusions are
drawn on the potential hazard(s) posed by the chem-
ical and recommendations are made on the need for
further work. The conclusions present a summary of
the hazards of the chemical, written with sufficient
detail and clarity so as to be informative and to assist
countries with classification work and other hazard-
based national decision making; exposure informa-
tion to put the hazard information into context (e.g.,
on use in the sponsor country) is also included. The
recommendation, based on these conclusions, can be
either that the chemical is currently of low priority
for further work or that it is a candidate for further
work to clarify its potential risk (e.g., that further
information is required to clarify concerns identified
in the SIDS process, and that post-SIDS testing is
recommended).

In principle, follow-up work is left to the member
countries and they will decide on what to do,

depending on the national exposure situation of
member countries in the policy bodies of OECD.
Member countries discuss and confirm all conclu-
sions and recommendations made on all chemicals
which have undergone a SIDS and draft initial
assessments. When full SIDS dossiers and initial
assessment reports are finalized, the results are made
available worldwide through UNEP Chemicals.

In 1998 the global chemical industry through the
International Council of Chemical Associations
(ICCA) announced its intention to work with OECD
by using the OECD HPV Chemicals List to establish
a working list of B1000 substances as priorities for
investigation by industry itself (based on presumed
wide dispersive use, production in two or more glob-
al regions, or similarity to another chemical meeting
either of these criteria). The ICCA set the goal of
completing SIDS and draft initial hazard assessments
on these chemicals by the end of 2004. The draft
initial assessments reviewed by sponsor countries are
then considered in OECD by a SIAM. This in-
itiative is an important source of assessments for
consideration in the OECD Programme. Industry is
encouraged to collaborate with member countries to
ensure that the chemicals they select for investigation
will be brought forward to the OECD Programme
by a government (sponsor country). Member coun-
tries are encouraged to work with the chemical
industry in order to make the most efficient use of the
information compiled through the ICCA initiative in
meeting their commitments to investigate a certain
proportion of the chemicals on the OECD HPV
Chemicals List.

At the time of writing, almost 1000 HPV chem-
icals had undergone or were undergoing systematic
investigation of their potential health or environ-
mental effects. Many more HPV chemicals will be
assessed in the near future. The OECD Programme is
closely coordinated with the work ongoing in the US
Chemicals Right to Know Programme on HPV
Chemicals. There is furthermore close cooperation
with the European Union (EU); the work undertaken
in the EU is fully integrated into that of the OECD.

All data that become available through the OECD
Existing Chemicals Programme are made publicly
available. It has been agreed that SIDS Initial As-
sessment Reports will be forwarded to UNEP for
publication with the OECD.

The Hazard Assessment Programme

Recently, OECD work has focused on exposure
assessment including estimation of emission, moni-
toring, and modeling. Important products are the
OECD Emission Scenario Documents (ESDs).

Table 2 Screening OECD’s Screening Information Data Set

(SIDS)

Chemical identity

Physical–chemical data

Melting point

Boiling point

Vapor pressure

Water solubility

Dissociation constant

Exposure information

Sources

Users

Estimates of releases

Estimates of exposure to man and environment

Environmental fate and pathways

Biodegradation

Abiotic degradability

Distribution estimates

Ecotoxicological data

Acute fish toxicity

Prolonged Daphnia toxicity

Terrestrial toxicity (if significant terrestrial exposure)

Toxicological data

Acute toxicity

Repeated-dose toxicity

Genetic toxicity

Point mutation

Chromosomal aberration

Reproductive toxicity
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An ESD is a document that describes the sources,
production processes, pathways, and use patterns
with the aim of providing a quantified scenario for
emissions (or releases) of a chemical from produc-
tion, formulation, use (industrial use, professional
use, private use of chemical substances/prepara-
tions), service life (use in articles), and recovery/
disposal into water, air, soil, or solid waste. An ESD
should ideally include all the following stages:
(1) production; (2) formulation; (3) industrial use;
(4) professional use; (5) private and consumer use;
(6) service life of product/article; (7) recovery; and
(8) waste disposal (incineration, landfill). ESDs are
used in risk assessment of chemicals to establish the
conditions of use and releases of the chemicals, and
are the basis for estimating the concentration of
chemicals in the environment.

Risk Management Program

The reason for testing and assessing chemicals is
ultimately to prevent or reduce their risks. OECD
governments, academia, NGOs, and industry work
together to identify best practices and new tech-
niques for managing risks, and then develop meth-
odologies that can be used by governments and
industry. In addition, if governments agree on the
risks posed by a particular chemical, they can work
together to take concerted action across OECD
countries.

Most of OECD’s current work is focused on
developing guidance for risk management that
applies to the chemical industry as a whole. This
includes guidance on conducting socioeconomic
analysis; risk communication; tools to help compa-
nies screen potentially dangerous chemicals before
they are manufactured; and development of environ-
mentally benign chemicals.

Over the last few years, there has been a significant
increase in the use of new and innovative approaches
for managing risks posed by chemicals. OECD coun-
tries have found that traditional ‘command and
control’ techniques are not always the most effective
or efficient ways to control risk. One approach that
has been of particular interest is the use of ‘non-
regulatory initiatives’. In order to increase awareness
of the range of approaches that can be used, OECD
has produced a report which identifies factors
that can contribute to, or inhibit, the success of
these approaches.

OECD work on facilitating the development
of environmentally benign chemicals includes seve-
ral elements. To start with, effective techniques
and approaches in the field of sustainable chemistry
were identified. This includes such aspects as

recognizing and regarding sustainable chemistry ac-
complishments; disseminating technical information;
promoting the incorporation of sustainable chemis-
try principles into various levels of chemical educa-
tion; and promoting the research, discovery, and
development of innovative sustainable chemistry
technologies. Work is under way on each of these
approaches.

OECD has also started a new project to help
member countries and others assess and manage
the impacts of chemicals throughout their life cycle
(i.e., from production of a chemical substance, to
distribution, use, recycling and/or recovery, and
final disposal). To date, most methodologies for
generating and collecting data, conducting risk as-
sessments, and making risk management decisions
have focused primarily on the production stage. In
this new work also much attention is being given
to chemicals in products. This new approach will
build off existing methodologies and develop new
ones to support a more holistic approach to chemi-
cals management.

Other Activities Related to Environment,
Health, and Safety

Other OECD activities in the environment, health, and
safety areas are concerned with pesticides; chemical
accident prevention, preparation, and response; pol-
lutant release and transfer registers; harmonization of
regulatory oversight in biotechnology, and the safety
of novel foods and feeds. These activities are closely
connected with the work in the Chemicals Program-
me, and are carried out in cooperation with other parts
of the OECD and other international organizations.

Contact Details

Organisation for Economic Cooperation and
Development (OECD)

2, rue André Pascal
F-75775 Paris Cedex 16
France
Tel.: þ 33-1-45-24-8200
URL: http://www.oecd.org

Appendix

ECD Council Acts Related to Chemicals

The OECD Council, under the chairmanship of the
OECD Secretary-General, is the focal point of a
continuing review by member governments of the
work of the OECD. The Council also decides on the
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Programme of Work of OECD and its Budget. When
appropriate, the Council may also agree by consen-
sus on Decisions which are legally binding under in-
ternational law. Alternatively, member governments,
through the Council, may agree on Recommenda-
tions, which are expressions of political will to fol-
low certain policies. Council Decisions and Council
Recommendations are known collectively as Council
Acts. The following list of Council Acts is relevant to
the work of the Chemicals Programme.

* Decision on the Mutual Acceptance of Data in the
Assessment of Chemicals (C(81)30/Final).

* Decision of the Council Amending the Decision
Concerning the Mutual Acceptance of Data in the
Assessment of Chemicals (C(81)30/Final) (C(97)
186/Final).

* Decision on the Minimum Pre-marketing Set of
Data in the Assessment of Chemicals (C(82)196/
Final).

* OECD Council Decision on the Minimum Pre-
marketing Set of Data in the Assessment of Chem-
icals.

* OECD Council Recommendation on the Protec-
tion of Proprietary Rights to Data Submitted in
Notifications of New Chemicals (C(83)96/Final).

* OECD Council Recommendation on the Exchange
of Confidential Data on Chemicals (C(83)97/Final).

* Recommendation on the OECD List of Non-Con-
fidential Data on Chemicals (C(83)98/Final).

* Decision–Recommendation on Further Measures
for the Protection of the Environment by Control
of Polychlorinated Biphenyls (C(87)2/Final).

* Decision–Recommendation on the Systematic Inv-
estigation of Existing Chemicals (C(87)90/Final).

* Decision-Recommendation on Compliance with
Principles of Good Laboratory Practice (C(89)87/
Final).

* Decision of the Council on the Exchange of In-
formation Concerning Accidents Capable of Cau-
sing Transfrontier Damage (C(88)84/Final).

* Decision–Recommendation Concerning Provision
of Information to the Public and Public Participa-
tion in Decision-Making Processes Related to the
Prevention of, and Response to, Accidents Invol-
ving Hazardous Substances (C(88)85/Final).

* Recommendation on the Application of the Pol-
luter-Pays Principle to Accidental Pollution
(C(89)88/Final).

* OECD Council Decision–Recommendation on
Compliance with Principles of Good Laboratory
Practice (C(89)87/Final).

* OECD Decision-Recommendation on the Co-ope-
rative Investigation and Risk Reduction of Existing
Chemicals (Chemicals (1990) C(90)163/Final).

* Recommendation on Integrated Pollution Prevent-
ion and Control (C(90)164/Final).

* Recommendation Concerning Chemical Accident
Prevention, Preparedness and Response (C(92)1/
Final).

* Decision of the Council Amending the Annexes to
the Council Decision–Recommendation on Com-
pliance with Principles of Good Laboratory Prac-
tice (C(89)87/Final) (C(95)8/Final).

* Recommendation of the Council on Implementing
Pollutant Release and Transfer Registers (C(96)41/
Final).

* Council Decision on Adherence of Non-Member
Countries to the Council Acts Related to the
Mutual Acceptance of Data in the Assessment of
Chemicals (C(97) 114/Final).

Selected Documents Related to Test Guidelines

* Guidance Document for the Conduct of Studies of
Occupational Exposure to Pesticides during Agri-
cultural Application (1996).

* Chemicals Testing Monographs No. 1 Guidance
Document for the Development of OECD Guide-
lines for the Testing of Chemicals (1998).

* No 19: Testing and Assessment: Guidance Docu-
ment on the Recognition, Assessment and Use of
Clinical Signs as Humane Endpoints (2000).

* The Work of OECD on Testing and Assessment of
Endocrine Disrupters (2001).

* Chemicals Testing Monographs No. 33: Harmo-
nized Integrated Classification System for Human
Health and Environmental Hazards of Chemical
Substances and Mixtures (2001).

* Final Report of the OECD Workshop on Harmo-
nization of Validation and Acceptance Criteria for
Alternative Toxicological Test Methods (2002).

Documents Published in the OECD Series on
Principles of Good Laboratory Practice and
Compliance Monitoring (Also Available in
French and German Translations; Russian
Translations are Underway)

* The OECD Principles of Good Laboratory Prac-
tice (1998).

* Revised Guides for Compliance Monitoring Pro-
cedures for Good Laboratory Practice (1995).

* Revised Guidance for the Conduct of Laboratory
Inspections and Study Audits (1995).

* Quality Assurance and GLP, Paris (1998).
* Compliance of Laboratory Suppliers with GLP

Principles (2000).
* The Application of the GLP Principles to Field

Studies, Paris (1999).
* The Application of the GLP Principles to Short-

Term Studies (1999).
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* The Role and Responsibilities of the Study Direc-
tor in GLP Studies (1999).

* Guidance for the Preparation of GLP Inspection
Reports (1995).

* The Application of the Principles of GLP to Com-
puterised Systems (1995).

* The Role and Responsibilities of the Sponsor in
the Application of the Principles of GLP (1998).

* Requesting and Carrying Out Inspections and
Study Audits in Another Country (2000).

* The Application of the OECD Principles of GLP
to the Organisation and Management of Multi-
Site Studies (2002).

Selected Documents Related to Hazard/Risk
Assessment

* Guidance Document on Emission Scenario Docu-
ments (2000).

* OECD/IPCS Database on Hazard-Risk Assess-
ment Methodologies (2001).

* Database on Use and Releases of Chemicals (2001).
* Report of the OECD/UNEP Workshop on the Use

of MultimediaModels for Estimating Overall Envi-
ronmental Persistence and Long Range Transport
in the Context of PBTS/POPS Assessment (2002).

* Emission Scenario Documents on Wood Pre-
servatives, Part 1, Part 2, Part 3, Part 4 (2003).

Selected Documents Related to Pesticides

* OECD Guidance Documents for Pesticide Regist-
ration (2001).

* OECD Guidance for Industry Data Submissions
on Plant Protection Products and Their Active
Substances (2001).

* Monograph Guidance – OECD Guidance for
Country Data Review Reports on Plant Protec-
tion Products and Their Active Substances (2001).

* Survey of Best Practices in the Regulation of Pes-
ticides in Twelve OECD Countries (2001).

* Guidelines for the Collection of Pesticides Usage
Statistics Within Agriculture and Horticulture
(2002).

* Guidance for Registration Requirements for Phe-
romones and Other Semiochemicals Used for Ar-
thropod Pest Control (2002).

* Report of the OECD Workshop on Electronic
Tools for Data Submission (2003).

* Guidance for Registration Requirements for Mi-
crobial Pesticides (2003).

Selected Documents Related to Risk Management

* Proceedings of the OECD Workshop on Non-
Regulatory Initiatives for Chemical Risk
Management (1997).

* Proceedings for the OECD Workshop on Sustain-
able Chemistry (1998).

* Guidance for Conducting Retrospective Studies
on Socio-economic Analysis (1999).

* Lead Risk Management Activities in OECDMem-
ber Countries (1993 to 1998) Part 1.

* OECD Guidance Document on Risk Communi-
cation for Chemical Risk Management (2002).

* Technical Guidance Document on the Use of Soc-
io-Economic Analysis in Chemical Risk
Management Decision Making (2002).

* Framework for Integrating Socio-Economic Anal-
ysis in Chemical Risk Management Decision
Making (2002).

* Proceedings of the OECD Workshop on the
Integration of Socio-Economic Analysis in Chem-
ical Risk Management Decision Making (2002).

Contact Details

OECD
2, rue André Pascal
F-75775 Paris Cedex16
France
Main Switchboard, Tel.: þ 331.45.24.82.00
Fax: þ 331.45.24.85.00
URL: http://www.oecd.org

Further Reading

Current OECD environment, health, and safety activities
are described in greater detail in a brochure, The OECD
Environment, Health and Safety Programme, which is
available from the OECD, Environment, Health and
Safety Division, 2 rue André-Pascal, 75775 Paris Cedex
16, France, E-mail: ehscont@oecd.org.
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Public Health Service, US
C Charles Barton and Alan G Parham

& 2005 Elsevier Inc. All rights reserved.

Introduction

The main task of the Public Health Service (PHS)
is protecting and advancing the health of our nation’s
people and contributing to the delivery of health
care worldwide. The PHS is a principal part of
the Department of Health and Human Services
(DHHS) and the major health agency of the Feder-
al Government.

The mission of the PHS is to provide highly trained
and mobile health professionals who carry out
programs to promote the health of the nation, un-
derstand and prevent disease and injury, assure safe
and effective drugs and medical devices, deliver
health services to Federal beneficiaries, and furnish
health expertise in times of war or other national or
international emergencies.

In order to fulfill its very broad mission of pro-
moting health in our nation and the world, the PHS
has designed programs and created agencies that
help control and prevent diseases; conduct and fund
biomedical research that will eventually lead to bet-
ter treatment and prevention of diseases; protect us
against unsafe food, drugs, and medical devices; im-
prove mental health and deal with drug and alcohol
abuse; expand health resources; and provide health
care to people in medically under-served areas and to
those with special needs.

The eight major agencies that make up the PHS and
that do this work are the Centers for Disease Control
and Prevention (CDC), the Agency for Toxic Sub-
stances and Disease Registry (ATSDR), the National
Institutes of Health (NIH), the Food and Drug
Administration (FDA), the Substance Abuse andMen-
tal Health Services Administration (SAMHSA), the
Health Resources and Services Administration
(HRSA), the Agency for Health Care Policy and Re-
search (AHCPR), and the Indian Health Service (IHS).

The Assistant Secretary for Health, with the assist-
ance of the Surgeon General, heads the PHS, advises
the DHHS Secretary on health and health-related
matters, and directs the activities of the major PHS
agencies. The PHS continues to fulfill its mission to
protect and advance the public’s health. It has grown
from a small collection of marine hospitals to the
largest public health program in the world. As part of
the DHHS, the PHS consists of the Office of Public
Health and Science (headed by the Assistant Secretary
for Health and including the Surgeon General), ten

Regional Health Administrators, and eight operating
divisions.

History

The Public Health Service traces its origins to an Act
of Congress signed by President John Adams on July
16, 1798, which provided for the care and relief of
sick and injured merchant seamen. These seamen
traveled widely, often became sick at sea, and then,
away from their homes and families, could not find
adequate health care in the port cities they visited or
would overburden the meager public hospitals then
in existence. Since they came from all the new states
and former colonies, and could get sick anywhere,
their health care became a national or Federal prob-
lem. The Marine Hospital Service (MHS), a loose
network of marine hospitals located mainly in port
cities, was established by Congress in 1798 to care
for these sick and disabled seamen. The earliest
marine hospitals created to care for the seamen
were located along the East Coast, with Boston being
the site of the first such facility; later they were also
established along inland waterways, the Great Lakes,
and the Gulf and Pacific Coasts.

The Federal Government had only three execu-
tive departments then to administer all Federal
programs – State, Treasury, and War. The MHS was
placed under the Revenue Marine Division of the
Treasury Department. Funds to pay physicians and
build marine hospitals were appropriated by taxing
American seamen 20 cents a month. This was one of
the first direct taxes enacted by the new republic and
the first medical insurance program in the United
States. The monies were collected from ship masters
by the customs collectors in different US ports.

Lack of money and any supervisory authority were
major problems for the MHS. The demand for med-
ical services far exceeded the funds available. For
that reason, sailors with chronic or incurable condi-
tions were excluded from the hospitals and a
4-month limit was placed on hospital care for the
rest. Additional funds had to be appropriated con-
stantly from Congress in order to maintain the
Service and to build the hospitals. Because of these
problems, Congress was forced to act and in 1870
reorganized the MHS from a loose network of locally
controlled hospitals to a centrally controlled national
agency with its own administrative staff and head-
quarters in Washington, DC.

Through this reorganization, the MHS became a
separate bureau of the Treasury Department under
the direction of the Supervising Surgeon, who was
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appointed by the Secretary of the Treasury. The title of
the central administrator was changed to Supervising
Surgeon General in 1875 and to Surgeon General in
1902. Additional money to fund the reorganized
Service was appropriated by raising the hospital tax
on seamen from 20 to 40cents per month. The money
collected was deposited in a separate MHS fund.

Taxing seamen to fund the MHS was abolished in
1884. From 1884 to 1906 the cost of maintaining the
marine hospitals was paid from the proceeds of a
tonnage tax on vessels entering the United States, and
from 1906 to 1981, when the Public Health Service
hospitals were closed, by direct appropriations from
Congress.

The reorganization in 1870 created the position
of Supervising Surgeon (later Surgeon General) to
administer the Service, and John Maynard Wood-
worth was appointed as the first incumbent in 1871.
He moved quickly to reform the system and adopted
a military model for his medical staff, instituting
examinations for applicants and putting his physi-
cians in uniforms. Woodworth created a cadre of
mobile, career service physicians who could be
assigned as needed to the various marine hospitals.

The 1870 reorganization also changed the general
character of the Service. It became national in scope
and military in outlook and organization. Medical
officers, called surgeons, were required to pass
entrance examinations and wear uniforms. In 1889,
the medical officers were given titles and pay corre-
sponding to Army and Navy grades. Physicians who
passed the examinations were appointed to the gen-
eral service, rather than to a particular hospital, and
were assigned wherever needed. The goal was to
create a professional, mobile, health corps, free as far
as possible from political favoritism and patronage,
and able to deal with the new health needs of a rap-
idly growing and industrializing nation.

Beginning with the control of infectious diseases,
the scope of activities of the MHS began to expand
well beyond the care of merchant seamen in the clo-
sing decades of the nineteenth century. Responsibility
for quarantine was originally a function of the states
rather than the Federal Government, but the Na-
tional Quarantine Act of 1878 conferred quarantine
authority on the MHS. Over the course of the next
half a century, the MHS increasingly took over quar-
antine functions from state authorities.

Beginning in 1891 as immigration increased dra-
matically in the late nineteenth century, the Federal
Government also took over the processing of
immigrants from the states. The MHS was assigned
the responsibility for the medical inspection of
immigrants arriving at sites such as Ellis Island in
New York. Commissioned officers played a major

role in fulfilling the Service’s commitment to prevent
disease from entering the country.

To help diagnose infectious diseases among pas-
sengers of incoming ships, the MHS established in
1887 a small bacteriology laboratory, called the
Hygienic Laboratory, at the marine hospital on Sta-
ten Island, New York. That laboratory later moved
to Washington, DC, and became the National Insti-
tutes of Health, the largest biomedical research
organization in the world.

Because of the broadening responsibilities of the
Service, its name was changed in 1902 to the Public
Health and Marine Hospital Service, and again in
1912 to just the Public Health Service. The Service
continued to expand its public health activities as the
nation entered the twentieth century. As the century
progressed, PHS officers served their country by con-
trolling the spread of contagious diseases such as
smallpox and yellow fever, conducting important bi-
omedical research, regulating the food and drug sup-
ply, providing health care to underserved groups,
supplying medical assistance in the aftermath of dis-
asters, and in numerous other ways.

The PHS Today

Throughout all of the reorganizations which have
shaped, defined, and established the PHS in its present
place in the Federal Government, and which have
spanned nearly two centuries, the PHS has never lost
sight of its primary goal – providing health care for
those with special needs. From the care of sick and
disabled sailors the PHS has extended its activities to
other groups with special needs (such as the American
Indians, the Alaska Natives, migrant workers, Federal
prisoners, and refugees), and to the nation as a whole.

The duties and functions of the PHS have expanded
to include disease control and prevention, biomedical
research, regulation of food and drugs, mental health
and drug abuse, and health care delivery.

Today, the PHS is a part of the DHHS. It consists
of the Office of Public Health and Science (headed by
the Assistant Secretary for Health), ten Regional
Health Administrators, and eight operating divisions.
There are more than 6000 officers on active duty.
Officers are assigned to all of the PHS Agencies and
to a number of agencies outside of PHS, including the
Bureau of Prisons, US Coast Guard, Environmental
Protection Agency, Health Care Financing Adminis-
tration, and the Commission on Mental Health of
the District of Columbia.

Contact Details

US Public Health Service Commissioned Corps
Office of Commissioned Corps Operations
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1101 Wootton Parkway, Suite 100
Rockville, MD 20852
Tel.: þ 1-301-594-3360
URL: http://www.usphs.gov
E-mail: phs@psc.gov
Toll-free number: 1-800-279-1605
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Research Institute for Fragrance Materials (RIFM)
Anne Marie Api
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History and Organization

The Research Institute for Fragrance Materials, Inc.
(RIFM) was formally chartered as a nonprofit,
international organization on April 12, 1966.

The headquarters is located in New Jersey, USA,
and is directed by a President, who is appointed
by the Board of Directors. Responsibilities of the
corporation are carried out in close cooperation with
the Scientific Director of the association through a
scientific and support staff of 20 full- and part-time
individuals.

RIFM is administered by a Board of Directors,
which meets four times a year and is elected by the
general membership during its annual meeting.
Membership categories include Active, for those
companies primarily engaged in the manufacture
and/or sale or distribution of fragrance materials at
other than the retail level; Supporting, for those
companies at the retail level of consumer products
using or consisting of fragrance or fragrance ingredi-
ents; and Associate, for those companies engaged as
brokers or dealers in the fragrance industry.

All scientific efforts are reviewed by an independ-
ent experts panel of academic dermatologists, toxic-
ologists, and environmental scientists. The experts
panel uses a decision tree approach to assessing the
dermal, systemic, and environmental endpoints.
Conclusions of the expert panel on safe use, drawn
from critical evaluation of all available hazard data,
and exposure information provided by industry, form
the basis for standards issued by the International
Fragrance Association.

Fragrance materials are prioritized by human
health and environmental endpoints and are evalu-
ated by using a group approach. Chemical structure
helps to predict transdermal absorption, metabolism
and disposition, and functional groups that can in-
fluence toxicity. Using the group approach permits
some generalizations; 88% are structurally simple,
low molecular weight, predominantly semivolatile
substances consisting of carbon, hydrogen, and
oxygen. The majority of fragrance materials can be
assigned to several homologous groups of structur-
ally related materials in which one might reasonable
predict some degree of consistency of metabolism
and toxicity. These structural homologies allow safe-
ty issues to be considered within the context of the
information that exists for the structural group as a
whole. In many cases existing information for a
structural group may obviate the need to submit a
particular individual substance to full toxicological
testing. In other cases, it may be necessary to test one
or more particular members of a structural class to
obtain more robust data to solidify assessment of the
class as a whole.

Mission and Activities

The primary objectives of RIFM are to: gather and
analyze scientific data from industry and open liter-
ature, engage in the evaluation and testing of
fragrance ingredients, review and evaluate the stand-
ards and methods employed by industry for testing
on a continuous basis. RIFM has a comprehensive
research and testing program in the areas of fragran-
ce allergy, respiratory safety, human health and
environmental methodology, group safety evaluat-
ions, and user level support. Results of RIFM spon-
sored studies are published in open, peer-reviewed
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scientific literature. In addition to sharing data with
official international agencies, RIFM actively works
with international industry associations. RIFM also
maintains, for its members, the most extensive tech-
nical database of human health effects, environmen-
tal fate, and product regulations on fragrance and
flavor ingredients.

RIFM’s stated mission includes being the interna-
tional scientific authority for the safe use of fragrance
materials. The stated mission also includes engaging
in research and evaluation of fragrance materials
through an independent expert panel; determining
safety in use; gathering, analyzing, and publishing
scientific information; distributing scientific data and
safety assessment judgments to RIFM members, in-
dustry association and other interested parties and
maintaining an active dialog with official interna-
tional agencies.

Contact Details

Research Institute for Fragrance Materials, Inc.
50 Tice Boulevard, Third Floor
Woodcliff Lake, NJ 07677, USA

Tel.: þ 1-201-689-8089
URL: http://www.rifm.org
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History

The Society for Chemical Hazard Communication
(SCHC), originally know as the American Confer-
ence on Chemical Labeling (ACCL), was incorpo-
rated in 1982 as a nonprofit professional
organization, but it had actually started several years
earlier. When the Chemical Manufacturers Associa-
tion (CMA) discontinued the Labeling and Precau-
tionary Information Committee, its members
recognized the need for individuals responsible for
labeling to have a forum to discuss ideas and keep up
to date on new requirements. CMA initially spon-
sored ACCL and its first four meetings.

The ACCL membership grew from 40 people in
1979 to B700 in 2003. Over time the ‘labeling is-
sues’ grew into ‘hazard communication issues’. In
1992, ACCL changed its name to SCHC to reflect the
expanded issue of hazard communication and the
needs of the expanded membership. As the society
grew, the structure has become more formal. How-
ever, SCHC is essentially a volunteer organization.

Today, there is an elected Board of Directors con-
sisting of seven members, the past president, presi-
dent, vice president, and secretary–treasurer. To
accomplish the Society’s goals, SCHC has various
standing committees: Arrangements, Awards, Exhib-
it, HazCom Resources, Membership, Newsletter,
Nominating, Professional Development, Program,
Small Package, and Web. The Board of Directors
manages the affairs of the Society and its committees.

The Society

Purpose

SCHC’s purpose is to promote effective communica-
tion of chemical hazards. The Society is committed
to sharing knowledge and resources to ensure a con-
sistent and uniform approach to assessing and co-
mmunicating chemical hazards on product labels,
material safety data sheet (MSDS), and other product
literature and documentation by

* Monitoring legislative and standards developm-
ent.

* Broadening awareness of new developments in
research and practice.
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* Facilitating understanding and interpretation of
regulatory requirements.

* Fostering professional development.
* Providing opportunities for professional network-

ing and exchange of ideas.
* Serving as a primary source of information on in-

ternational standards regarding hazard communi-
cation.

Membership

SCHC is a professional society of individuals who
are engaged in the business of hazard communica-
tion. The members have a broad range of occupa-
tions – chemistry, industrial hygiene, and toxicology
are a few examples. Their jobs are also diverse.
Many prepare labels and MSDSs for their employers’
products. Others train users of hazardous chemicals,
act as expert witnesses, or implement government
regulations. They work in industry, government, and
academia.

SCHC welcomes members who are involved in the
field of hazard communication.

Meetings

The Society holds meetings to provide up-to-date in-
formation on current developments and education and
networking opportunities for its members. Meetings
are regularly held in the Washington, DC, area and
frequently feature regulatory updates from the federal
agencies involved in hazard communication require-
ments. In addition, other meetings are held at selected
cities across the country that will attract membership
participation and attendance. As part of its meetings,
SCHC allows time for members to network with each
other, has a section of the program allotted to member
updates, and holds new member luncheons.

The SCHC strives to keep its members aware of
the latest developments concerning hazard commu-
nication. Topics at meetings include: Internet re-
sources; American National Standards Institute
(ANSI) Standards; Environmental Protection Agency,
Department of Transportation (DOT), and Occupa-
tional Safety and Health Administration (OSHA)
updates; and international information. A major
topic has been the international harmonization of
hazard communication, the Globally Harmonized
System (GHS) of Classification and Labeling of
Chemicals. The development of the system was com-
pleted in 2001, adopted/endorsed by the UN in 2002,
and is expected to affect hazard communication
globally.

Also of interest to SCHC members are issues that
affect their industry and professions. Presentations

on these topics include: managing hazard communi-
cation programs; and liability in writing MSDSs and
labels. Continuing education/maintenance points can
be obtained for SCHC meetings.

Members are given the opportunity of participa-
ting in a technical poster session at meetings where
they can exchange ideas in an informal environment.
Ideas are presented as posters in an atmosphere
where authors and attendees can mingle. Any topic
related to chemical hazard communication, in its
broadest sense, may be presented at the poster ses-
sion. Poster Abstracts are published, distributed at
the meeting, and posted on the web. The poster ses-
sion is an excellent opportunity to present ideas and
to receive feedback from other hazard communica-
tion professionals.

A computer software and vendor exhibit is also
held once a year. This exhibit features vendors of
products that aid SCHC members in the creation and
maintenance of information for hazard communica-
tion. Members can interact at the exhibit with com-
mercial product and service providers who display
the latest in hazard communication technology and
resources.

Professional Development

The Society’s purpose has always been to educate
and provide information on hazard communication.
Professional development courses were first offered
by SCHC in 1990 with a single half-day course.
Today, the society offerings have grown to over 25
professional development courses including basic,
advanced, and in-depth multiday courses. Con-
tinuing education/maintenance points can be ob-
tained for SCHC courses.

Basic professional development courses offered by
SCHC are: MSDS and Label Preparation Workshops;
Science, Toxicology and Industrial Hygiene for
Hazard Communication; and Hazard Determina-
tion & Risk Assessment. Regulatory courses include:
Canadian & Mexican Hazard Communication; Pes-
ticide & Consumer Product Labeling; Component
Disclosure Requirements; European Union Hazard
Communication; Transportation Classification &
Labeling; HMIS/NFPA Labeling; and International
Chemical Control Laws.

Several advanced courses have been developed
such as Reproductive & Developmental Toxicology;
Endocrine Disrupters, Clinical & Occupational
Toxicology; Occupational Exposure Limits; and Life
Cycle Assessment.

New courses on topics of current interest include:
Hazard Communication for Asia, Pacific Rim & Latin
America; Ecotoxicology for Hazard Communication;
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and the GHS of Classification and Labeling of
Chemicals.

SCHC offers HAZCOM 101, a 2 day course. This
course, the first of its kind in the United States, is
designed for people who have little formal HazCom
training and are recently assigned to hazard commu-
nication, MSDS, labeling, or regulatory compliance
responsibilities. The curriculum presents basic infor-
mation, provides reference material, and practical
exercises.

The SCHC Professional Development Committee
recognizes students who have accumulated 40, 80, and
120 or more hours of SCHC professional development
training and instructors and/or course directors who
have contributed to 15 or 30 SCHC courses.

Outreach

The Society has a history of collaboration and out-
reach. The OSHA Hazard Communication Standard
(HCS), 29 CFR 1910.1200, was published in 1983.
Shortly thereafter, SCHC and OSHA collaborated to
educate stakeholders on the new HCS. Jointly spon-
sored seminars were held on a regional basis with
both OSHA and SCHC participating to inform both
members and stakeholders about the HCS. Recently,
SCHC and OSHA have signed an alliance to provide
information and training on hazard communication,
MSDSs, and the new GHS of Classification and
Labeling of Chemicals. This alliance is another step
in the longstanding relationship between SCHC and
OSHA to promote effective hazard communication.

Publications

The Society maintains a website. The site contains
Society and membership information, SCHC pre-
sentations, SCHC newsletters, SCHC meeting mate-
rial, and professional development courses. There are
links to hazard communication and related websites
and a list of hazard communication and translation
resources. Updates on legislative and standards
activity concerning hazard communication are posted.

The SCHC News is published for distribution to
members. It includes pictures, meeting information,
articles, and news of general interest to SCHC mem-
bers and others interested in hazard communication
issues.

SCHC runs an Internet discussion group, known
as the Forum. Comments and questions related to
hazard communication and SCHC’s activities can be
posted. Forum topics include: United States of Amer-
ica, Canadian WHMIS, European Union, and Pacific
Rim HazCom; general HazCom topics, and SCHC
meeting and activity topics. Each discussion forum

has a moderator and both the moderator and mem-
bers participate in the discussions.

SCHC Awards

To recognize contributions to both the Society and the
field of hazard communication, SCHC offers three
types of awards. Nomination for awards are solicited
by the Awards Committee and reviewed by the Board.
The HazCom Lifetime Achievement Award recogni-
zes individuals who have contributed significantly to
the field of hazard communication or to SCHC over
an extended period of time. Recipients of the award
must have achieved at least one of the following ad-
ditional criteria: exceptional performance in the field
of hazard communication; lasting impact on the prac-
tice of hazard communication; and/or broad benefits
to hazard communication professionals or users of
hazard communication information.

The Award for Excellence in Hazard Communi-
cation recognizes individuals or groups who have
made significant contributions to the field of hazard
communication. The individual or group need not be
a member of SCHC. Examples of activities meriting
this award include: developing ‘systems’ to address
hazard communication matters; publications in jour-
nals or periodicals; and formation of panels or
organizations addressing hazard communication.

The SCHC Distinguished Service Award recogni-
zes individuals who have contributed outstanding
services to SCHC beyond their function as committee
members or chairs.

Related Organizations

As SCHC’s interests broadened to global hazard
communication, international speakers were invited
to SCHC meetings. A speaker from the United
Kingdom (UK) Health and Safety Executive believed
that hazard communication in the UK could benefit
from a similar organization. SCHC provided infro-
mation about forming a society. In 1994 a group
of hazard communication professionals in the UK
formed the Chemical Hazards Communication
Society (CHCS). (http://www.ches.org.uk).

Contact Details

Society for Chemical Hazard Communication
(SCHC)
P.O. Box 1392
Annandale, VA 22003, USA
Tel.: þ 1-703-658-9246
URL: http://www.schc.org
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Society for Environmental Toxicology and Chemistry
Harihara M Mehendale
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In the 1970s, no forum existed for interdisciplinary
communication among environmental scientists,
biologists, chemists, toxicologists, and others inter-
ested in environmental issues such as managers and
engineers. The Society of Environmental Toxicology
and Chemistry (SETAC) was founded in 1979 to fill
this void. Based on growing membership, attendance
in meetings, and publications, the forum was needed.

A unique strength of SETAC is its commitment to
balance the interests of academia, business, and
government. The Society by-laws mandate equal
representation from these three sectors for World
Council Officers, Board of Directors/Council Mem-
bers, and Committee members. And although there is
no control mechanism, the proportion of members
from each of the three sectors has remained nearly
equal over the past 24 years.

Like many other professional societies, SETAC
publishes an esteemed scientific journal and convenes
annual meetings replete with state-of-the-science
poster and platform presentations. Because of its
multidisciplinary approach, however, the scope of
the science of SETAC is much broader in concept and
application than that of most other societies.

SETAC is concerned about global environmental
issues. Its members are committed to good science
worldwide, to timely and effective communication of
research, and to interactions among professionals so
that enhanced knowledge and increased personal ex-
changes occur. SETAC was founded in North America
but membership was open to environmental scientists
worldwide. SETAC Europe was organized in 1989,
SETAC Asia/Pacific in 1997, and SETAC Latin Amer-
ica in 1999. Members voted overwhelmingly in 2001
to combine these ‘geographic units’ into one global
society to form the SETAC World Council. SETAC
meets the professional needs of individuals at local
and regional levels throughout all geographic units,
throughout national branches and chapters (Argen-
tina, Brazil, United Kingdom, and soon-to-be organi-
zed Japan), through regional chapters (16 in North
America), and through national-language chapters
(Germany, France, and Iberia). International accept-
ance of the SETAC model continues with widespread
interest in Russia and Africa. It is now the job of the
SETAC World Council to oversee the myriad SETAC
activities around the world and to assure the integrity
of the Society.

Membership has increased from 230 Charter
Members in October 1980 to nearly 5000 members
from 50 US states, 13 Canadian provinces, and more
than 60 other countries worldwide. Participants and
technical presentations at SETAC annual meetings in
North America have increased from 470 delegates
and 86 technical presentations in 1980, to 2200
delegates and 1600 presentations in 2003. Annual
meetings in Europe began in 1991 with 500 delegates
and more than 200 presentations. In 2003, there
were 1400 delegates and 1100 presentations. Meet-
ings are also held in Asia/Pacific and Latin America.

Environmental Toxicology and Chemistry, an in-
ternationally acclaimed scientific journal, has grown
from a quarterly publication of fewer than 400 pages
annually in 1982 to a monthly publication of 3094
pages in 2003. SETAC publishes the global newslet-
ter, SETAC Globe, peer-reviewed workshop and sym-
posia proceedings, and a variety of technical reports.

Purpose and Goals

SETAC is a nonprofit, professional society estab-
lished to provide a forum for individuals and insti-
tutions engaged in the study of environmental issues,
management and regulations of natural resources,
education, and research and development.

Environmental toxicology and chemistry, in their
broadest sense, embrace components of classical tox-
icology; physiology; genetics; biology; microbiology;
ecology; anatomy; organic, environmental, and an-
alytical chemistry; soil, water, and atmospheric sci-
ences and engineering; and economics.

The purpose of the Society is to

* Promote research, education, training, and
development in areas of environmental toxicology
and chemistry, and promote the collective appli-
cation of these sciences to risk assessment.

* Disseminate information on environmental toxic-
ology and chemistry, and participate in the appli-
cation of these sciences to issues concerned with
the technology of risk assessment and risk
management.

* Promote the study of concepts and the implemen-
tation of programs that can be used for the
development of ecologically acceptable practices
and principles.

* Provide a forum for communication among pro-
fessionals in government, business, academia, and
other segments of society involved in the use, pro-
tection, and management of the environment and
in the protection and welfare of the general public.
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The goals of the Society are to

* Represent toxicologists, chemists, engineers, and
others interested in the environmental sciences at
the local, regional, national, international, and
global levels.

* Facilitate identification, evaluation, resolution,
and communication of environmental problems
and issues among SETAC members, and the global
community of environmental scientists, engineers,
and the general public.

* Organize and conduct local, regional, national,
and international meetings, workshops, and sym-
posia for SETAC members and others interested in
the environmental sciences.

* Publish, disseminate, and archive a peer-reviewed
journal (Environmental Toxicology & Chemis-
try), technical documents, and other materials
concerning environmental issues and SETAC
affairs.

* Provide scientific information to planners,
legislators, managers, regulators, and others to
influence the development and application of
rational environmental policies, laws, and regu-
lations.

* Assume an active leadership role in the developm-
ent of environmental education programs and
provide educational opportunities for SETAC
members, the general public, and others interest-
ed in the environmental sciences.

* Provide efficient and effective management and
service to SETAC members, and assure continuity
of operations.

* Continue to strive for a membership balance
among academia, government, and business.

* Encourage the integration of voluntary and pro-
fessional services in the management operation of
SETAC.

* Encourage participation of all members in Society
affairs and continue to provide equal opportunity
in the governance of SETAC.

* Obtain resources sufficient to accomplish goals.

Contact Details

SETAC
1010 North 12th Avenue
Pensacola, FL 32501, USA
Tel.: þ 1-850469-1500
URL: http://www.setac.org

Society for Risk Analysis (SRA)
Mike Dourson and Pertti J Hakkinen
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History, Purpose, and Objectives

The Society for Risk Analysis (SRA) was established
in 1981 as a nonprofit organization to foster and
promote: (1) knowledge and understanding of risk
analysis techniques and their applications; (2) commu-
nication and interaction among individuals engaged in
risk analysis; (3) application of risk analysis and risk
management techniques to the hazards and risks to
which individuals and populations are exposed; (4)
dissemination of risk analysis information and con-
cepts to all interested individuals; (5) advancement of
the state-of-the-art techniques in all aspects of risk
analysis; and (6) integration and interaction of the
various disciplines involved in risk analysis.

Membership Criteria

There are currently B2500 members of SRA, with
international representation. Members of SRA in-
clude professionals from a wide range of institutions,

including federal, state, and local governments, small
and large industries, private and public academic in-
stitutions, not-for-profit organizations, law firms, and
consulting groups. Those professionals include statis-
ticians, engineers, safety officers, policy analysts,
economists, lawyers, environmental and occupation-
al health scientists, natural and physical scientists,
environmental scientists, public administrators, and
social, behavioral, and decision scientists.

There are five classes of members, including active
members, student members, retired members, Fel-
lows (see below), and sustaining members (organi-
zations interested in risk analysis).

Membership Benefits
and Website Contents

Members get voting privileges in the election of of-
ficers and councilors, and web-based access to the
membership directory. In addition, members get a
subscription to a bimonthly journal, Risk Analysis,
and a quarterly newsletter, the RISK Newsletter.
Members have web-based access to current and
several recent years of issues of this journal and
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newsletter. The SRA website provides online access
to additional information, for example, funding op-
portunities for research, employment opportunities,
links to sources of specific risk-related resources (da-
ta, models, technical reports, etc.), instructions for
subscribing to an Internet (RISKANAL) mailing list,
and a glossary of risk analysis terms.

Details about the Journal

The journal Risk Analysis provides a focal point for
new developments in risk analysis covering a wide
range of disciplines. It covers topics of interest to
regulators, researchers, and scientific administrators,
including research results on health risks, and the
engineering, mathematical, and theoretical aspects of
risks. This journal focuses on manuscripts dealing with
measurements, modeling, instrumentation, question-
naires, and studies of chemicals. In addition, it covers
the social and psychological aspects of risk such as risk
perception, acceptability, economics, and ethics. All
scientific articles in Risk Analysis are peer reviewed.

Meetings, Specialty Groups, Sections,
and Chapters

Through its meetings and publications, SRA fosters a
dialog on health, ecological, and engineering risks
and natural hazards, and their socioeconomic dimen-
sions. SRA has helped develop the field of risk anal-
ysis and has improved its credibility and viability. The
society has a number of chapters and sections around
the world and sponsors an annual meeting of the so-
ciety, usually in December. The annual meeting in-
cludes meetings of specialty groups on dose response,
economics and benefits analysis, ecological risk

assessment, engineering, exposure assessment, food/
water safety risk, risk communication, and risk sci-
ence and law. The sections of SRA include SRA Eu-
rope and SRA Japan, and the chapters of SRA are
located in various parts of the United States and
Canada, and in other parts of the world. The sections
and chapters conduct their own meetings at different
locations and times; SRA’s website contains contact
information and summaries of the meetings.

Awards

Various awards are announced at the annual meet-
ing, including the Distinguished Achievement Award
(honors any person for extraordinary achievement in
science or public policy relating to risk analysis),
Outstanding Service Award (honors SRA members for
extraordinary service to the Society), Outstanding
Risk Practitioner Award (honors individuals who have
made substantial contributions to the field of risk
analysis through work in the public or private sectors),
Chauncey Starr Award (honors individuals age 40 and
under who have made exceptional contributions to the
field of risk analysis), and the Fellow of the Society for
Risk Analysis Award (recognizes and honors up to 1%
of the Society’s membership, selected based upon sub-
stantial achievement in science or public policy relat-
ing to risk analysis and substantial service to SRA.
Fellows include all former SRA presidents).

Contact Details

Society for Risk Analysis
1313 Dolley Madison Blvd., Suite 402
McLean, VA 22101, USA
Tel.: þ 1-703-790-1745
URL: http://www.sra.org
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This article is a revision of the previous print edition

article by David M Krentz and Harihara M Mehendale,

volume 3, pp. 183–185, & 1998, Elsevier Inc.

Objectives

The Society of Toxicology (SOT) is a professional
organization of scientists from academic institu-

tions, government, and industry representing
the great variety of scientists who practice toxic-
ology in the United States and abroad. SOT pro-
motes the development and integration of
innovative basic and applied toxicology to enhance
human, animal, and environmental health. Each
member must commit to the SOT Code of Ethics.
The Society facilitates the exchange of information
among its members as well as among investigators
in other scientific disciplines. SOT has a strong
commitment to education in toxicology and to the
recruitment of students and new members into the
profession.

nCompiled from the information provided by Society of Toxi-
cology.
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History and Organization

SOT was founded in 1961 as a not-for-profit scien-
tific society. The Society is governed by an 11 person
elected Council and managed by an administrative
office in the Washington, DC area.

The Society’s activities are highly diverse and as-
sisted by the efforts of 22 committees and task forces,
such as Animals in Research Committee, Career
Resource and Development Committee, Education
Committee, Regulatory Affairs and Legislative
Assistance Committee, and the Task Force for a
Chemical/Biological Terrorism Resource Registry.

Membership

Currently, SOT has more than 5250 members in 44
countries. The majority of members are practicing
toxicologists and scientists from allied disciplines.
The Society offers three kinds of individual member-
ships: full, associate, and student/postdoctoral. There
are 53 companies and other related organizations
listed as SOT Affiliates. Undergraduate Affiliate
status is available for pre-baccalaureate students. In
addition, the Council may award honorary member-
ships to persons who are not members of the Society
in recognition of outstanding and sustained ac-
hievement in the field of toxicology.

Specialty Sections

The Society has established 19 specialty sections that
may propose sessions for the annual meeting, ex-
change information via newsletters, present awards,
and participate in other scientific activities as sub-
disciplinary groups. The specialty sections of the
Society are Biological Modeling, Carcinogenesis,
Comparative and Veterinary, Dermal, Ethics, Legal
& Social Issues, Epidemiology and Occupational
Health, Food Safety, Immunotoxicology, In Vitro,
Inhalation, Mechanisms, Metals, Molecular Biology,
Neurotoxicology, Regulatory and Safety Evaluation,
Reproductive and Developmental Toxicology, Risk
Assessment, Toxicologic and Exploratory Pathology,
and Women in Toxicology.

Regional Chapters

The SOT has 18 regional chapters that sponsor
regular local meetings throughout the year. The pur-
pose of the regional chapters is to foster scientific
exchange at a local level, including regional mee-
tings, poster awards for students, newsletters, as well
as proposals for the annual meeting. Each regional

chapter selects a student who serves on the Student
Advisory Committee, the student voice in the SOT.

Publications

Toxicological Sciences, the official SOT journal, is
distributed monthly in print and electronically. The
journal publishes premier peer-reviewed, hypothesis-
driven, original research articles that are broadly
relevant to assessing the potentially adverse health ef-
fects resulting from exposure of humans or animals to
chemicals, drugs, natural products, or synthetic ma-
terials. Studies may involve experimental animals or
human subjects, or they may focus on in vitro meth-
ods or alternatives to the use of experimental animals.
Sections include original research, reviews, forum ar-
ticles on policy or research issues, editorials, letters to
the editor, and supplementary data guidelines.

The Toxicologist, the abstract issue of Toxico-
logical Sciences, is also an official publication of the
SOT. Abstracts are from presentations for the sym-
posium, platform, workshop, roundtable, poster, and
continuing education sessions at the SOT Annual
Meetings.

In striving to be the premier source of information
in toxicology, SOT has gathered a diverse array of
information for the public and for members on the
Society webpage. The Society also publishes the
Communiqué, the member newsletter, distributed
electronically four times a year. The spring Special
Edition is also printed.

Meetings

SOT conducts an annual meeting, the largest of its
kind in the world. The meeting occurs in March of
each year and over 2100 papers are presented on a
variety of subjects. Sessions include platform ses-
sions, workshops, and poster sessions. Continuing
education courses and symposia sponsored by spe-
cialty sections of the Society are regular features at
the annual meeting. The abstracts of all presented
papers are published annually in The Toxicologist.

ToxExpos provides the opportunity for attendees
to see the latest in cutting-edge technology and
services available on the market today and meet with
vendors face-to-face. Online ToxExpos provides ac-
cess to products and services all year.

SOT offers occasional Contemporary Concepts in
Toxicology workshops, and cosponsors a variety of
meetings with other groups and governmental agencies.

Awards and Grants

The Society presents several awards annually that
recognize outstanding achievement in the field of
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toxicology. SOT also supports travel grants, fellow-
ships, and other student awards. Special awards are
presented at the discretion of the Council. SOT also
presents a number of sponsored awards.

Related Societies

SOT maintains liaison with numerous affiliated so-
cieties, participates in the International Union of

Toxicology, and supports intersociety activities and
meetings.

Contact Details

Society of Toxicology
1821 Michael Faraday Drive, Suite 300
Reston, VA 20190, USA
Tel.: þ 1-703-438-3115
URL: http://www.toxicology.org
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Trade associations are individuals and companies in a
specific business or industry organized to promote
common interests. Trade associations are associated
with a type of business, type of product, or a specific
product. The focus of this article is on trade associ-
ations in the United States, and non-US readers are
urged to conduct Web searches for trade associations
relevant to their chemicals, products, country, region,
and continent. (A limited number of international
trade associations appear as individual entries in this
book, including the European Centre for Ecotoxi-
cology and Toxicology (ECETOC), Flavor and Extract
Manufacturers Association (FEMA), International
Fragrance Association (IFRA), International Organ-
ization of the Flavor Industry (IOFI), and the Research
Institute for Fragrance Materials (RIFM).)

The listing below includes various common trade
associations related to the field of toxicology, focus-
ing on those relevant to the United States.

American Chemistry Council

The American Chemistry Council represents the lead-
ing companies engaged in the business of chemistry.
Council members apply the science of chemistry to
make innovative products and services that make
people’s lives better, healthier, and safer. The Council
is committed to improved environmental, health, and
safety performance through Responsible Cares,
common sense advocacy designed to address major
public policy issues, and health and environmental
research and chemical testing. The business of chem-
istry is a $450 billion enterprise in the United States
and a key element of the nation’s economy. It is the

nation’s largest exporter, accounting for 10 cents out
of every dollar in US exports. Chemical companies
invest more in research and development than any
other business sector.

Chlorine Chemistry Council

The (US) Chlorine Chemistry Councils (CCC), a
business council of the American Chemistry Council,
is a national trade association based in Arlington,
VA, representing the manufacturers and users of
chlorine and chlorine-related products. CCC strives
to achieve policies that promote the continuing, re-
sponsible uses of chlorine and chlorine-based prod-
ucts. Chlorine is widely used as a disease-fighting
disinfection agent, as a basic component in pharma-
ceuticals and myriad other products that are essential
to modern life.

Cosmetic, Toiletry, and
Fragrance Association

The (US) Cosmetic, Toiletry, and Fragrance Associ-
ation (CTFA) provides a complete range of services
that support the personal care products industry’s
needs and interests in the scientific, legal, regulatory,
legislative, and international fields. CTFA strives to
ensure that the personal care products industry has
the freedom to pursue creative product development
and compete in a fair and responsible marketplace.
CTFA represents the industry’s interests at the local,
state, national, and international levels, promoting
voluntary industry self-regulation and reasonable
governmental requirements that support the health
and safety of consumers.

CTFA has B600 member companies. Active
members are manufacturers and distributors of fin-
ished products. Associate members are suppliers of
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ingredients, raw materials, packaging, and other
services used in the production and marketing of
finished products, as well as consumer and trade
publications. The association also coordinates edu-
cational activities and supports public service pro-
grams such as ‘Work Your Image!’, which in
partnership with ‘Women Work!’ provides women
reentering the work force with guidance on hygiene
and the importance of a professional appearance in
getting and keeping a job.

The CTFA Foundation works with the American
Cancer Society and the National Cosmetology Asso-
ciation in implementing ‘Look Good...Feel Better’, a
free, public service program that teaches makeup
techniques to women undergoing cancer treatment,
helping them to regain their self-confidence and to
better cope with the appearance-related side effects
of chemotherapy and radiation. CTFA also supports
the Cosmetic Ingredient Review (CIR), a program it
helped establish in 1976, which assesses the safety of
ingredients used in cosmetics in an unbiased, inde-
pendent forum with an expert panel comprised of
world-renowned physicians and scientists.

Halogenated Solvents Industry
Alliance, Inc.

The Halogenated Solvents Industry Alliance, Inc.
(HSIA) was formed in 1980 by a group of executives
in the chlorinated solvents industry to meet the
growing challenges of government regulation. HSIA
is dedicated to serving the interests of the halogenated
solvents industry – interests that include solvent
equipment manufacturers, and producers, distribu-
tors, and commercial users of halogenated solvents.
By working together, the halogenated solvents indus-
try and HSIA protect industry interests and promote
the safe and responsible use of chlorinated solvents.
From its office in Washington, DC, HSIA represents
companies that manufacture, distribute, and use
methylene chloride, perchloroethylene, trichloroeth-
ylene, and other halogenated compounds. HSIA plac-
es great emphasis on staying ahead of and actively
participating in the decision-making process. The
staff collects and analyzes information about the ha-
logenated solvents and government plans and activ-
ities relating to them, and relays that information to
HSIA board and committee members.

HSIA communicates with the European Chlorin-
ated Solvent Association (ECSA) and the Japan As-
sociation for Hygiene of Chlorinated Solvents
(JAHCS). The European Chlorinated Solvent Associ-
ation was formed over 25 years ago by the leading
chlorinated solvent manufacturers in Europe. Like
HSIA, the goals of ECSA and JAHCS are to support

safe use of chlorinated solvents and to encourage
balanced regulation.

International Copper Association, Ltd.

The International Copper Association, Ltd. (ICA) is
the leading organization for promoting the use of
copper worldwide. ICA increases awareness and
usage of copper by communicating the unique at-
tributes that make this sustainable element an essen-
tial contributor to the formation of life, to advances
in science and technology, and to a higher standard
of living throughout the world. The Association’s
35 member companies represent B80% of the
world’s refined copper output and are among the
largest copper producers, copper alloy fabricators,
and wire and cable companies in the world. ICA is
responsible for guiding policy, strategy, and funding
international initiatives and promotional activities.
Headquartered in New York, ICA has regional
offices in Brussels, Santiago, Shanghai, and Singa-
pore. ICA’s programs and initiatives are executed in
24 countries through regional offices, 27 copper pro-
motion centers, and copper fabricating companies.
Programs to accomplish the goals of ICA’s strategic
plan are focused on copper’s major end uses. These
include wire and cable for the transmission of power
and information, plumbing systems for potable wa-
ter, products for architectural and industrial appli-
cations, scientific studies regarding copper’s role in
human health and the environment, and worldwide
communications about the benefits of copper. ICA’s
mission is ‘‘to promote the use of copper by co-
mmunicating the unique attributes that make this
sustainable element an essential contributor to the
formation of life, to advances in science and tech-
nology, and to a higher standard of living world-
wide.’’ The association was formed in 1989 by 24
of the world’s leading primary copper producers to
coordinate and improve the effectiveness of the in-
ternational market development, research, and tech-
nology activities of the industry. The association
evolved from the International Copper Research
Association (INCRA), established in 1960.

Nickel Institute

The Nickel Institute, whose members represent over
70% of current world production, generates and
communicates knowledge required to support safe
and sustainable production, use and reuse of nickel.
It was established on January 1, 2004.

For consumers, governments, regulators, and other
stakeholders, the Nickel Institute is committed to
responding effectively to the growing requests for
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nickel-related information. For nickel producers and
users it offers research-based, cutting-edge science
and technical information.

The Institute provides a single membership and
management structure for activities previously un-
dertaken by the Nickel Development Institute (NiDI)
and the Nickel Producers Environmental Research
Association (NiPERA). NiPERA is an independently
incorporated division of the Nickel Institute, cont-
inuing as a well-respected provider of peer-reviewed,
published information on the human health and
environmental science of nickel.

The Nickel Institute continues the use-related tech-
nical work of NiDI, but focuses more on nickel issues
related to stewardship and sustainable development,
especially the generation and use of knowledge about
the full life cycle impacts of nickel.

The Institute develops partnerships with organizat-
ions representing the interests of the nickel-producing
industry’s downstream customers and other parts of
the nickel life-cycle. The Institute also collaborates
with regional and local metals industry organizations.

Soap and Detergent Association

Established in 1926, the (US) Soap and Detergent
Association (SDA) is the national, nonprofit trade
association representing B135 manufacturers of
household, industrial, and institutional cleaning
products; the ingredients used in cleaning products;
and finished packaging. SDA is dedicated to advan-
cing public understanding of the safety and benefits
of cleaning products, and protecting the ability of its
members to formulate products that best meet con-
sumer needs. SDA serves both its members and the
public by developing and sharing information about
industry products with the technical community,
policy makers, child care and health professionals,
educators, media, and consumers. SDA members
produce more than 90% of the cleaning products
marketed in the United States. Membership is open
to US, Canadian, and Mexican companies.

Synthetic Organic Chemical
Manufacturers Association

The (US) Synthetic Organic Chemical Manufacturers
Association (SOCMA) is the leading trade associa-
tion serving the specialty-batch and custom chemical
industry since 1921. Its 300 member companies have
more than 2000 manufacturing sites and 100 000
employees. SOCMA members encompass every
segment of the industry, from small specialty pro-
ducers to large multinational corporations, and

manufacture 50 000 products annually valued at 60
billion dollars.

Batch chemical manufactures play a key role in the
US chemical industry producing intermediates, spe-
cialty chemicals, and ingredients that are used to
develop a wide range of commercial and consumer
products. Thus, SOCMA’s member companies man-
ufacture products that are key building blocks and
ingredients for a range of other production opera-
tions. Specialty chemicals made by many SOCMA
members are formulated to meet the detailed spec-
ifications of various end users, and usually have
unique purposes, such as making nylon fibers
stronger or serving as the active ingredient in med-
icine. Therefore, specialty chemicals are often essen-
tial elements in the end-user’s manufacturing process.

In batch manufacturing, the raw materials, pro-
cesses, operating conditions, configuration of equip-
ment, and end products change on a regular basis.
Batch producers must respond quickly to new re-
quests by customers, fill small market niches, and
participate in the development of new products. The
depth and expertise of this industry sector are vital
components of the US chemical industry and con-
tribute significantly to US global competitiveness.

Further Reading

Hakkinen PJ, Stoss FW, Behrendt B, and Wexler P (2000)
Organizations. In: Wexler P, Hakkinen PJ, Kennedy GL
Jr., and Stoss FW (eds.) Information Resources in Tox-
icology, 3rd edn., pp. 439–489. San Diego: Academic
Press.

Wukovitz LD (2001) Using internet search engines and li-
brary catalogs to locate toxicology information. Toxic-
ology 157: 121–139.

Relevant Websites

http://www.socma.com – Synthetic Organic Chemical
Manufacturers Association.

http://www.americanchemistry.com – American Chemistry
Council.

http://c3.org – Chlorine Chemistry Council.
http://www.ctfa.org – Cosmetic, Toiletry, and Fragrance
Association.

http://www.eurocholor.org – European Chlorinated Sol-
vent Association.

http://www.hsia.org – Halogenated Solvents Industry Alli-
ance, Inc.

http://www.copperinfo.com – International Copper Asso-
ciation, Ltd.

http://www.nickelinstitute.org – Nickel Institute.
http://www.nipera.org – Nickel Institute (for health and
environment issues only).

http://www.sdahq.org – Soap and Detergent Association.
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Toxicology Excellence for Risk Assessment
Jacqueline Patterson
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Toxicology Excellence for Risk Assessment (TERA),
a nonprofit organization, has a mission to protect
public health by developing and communicating hu-
man risk assessment values, improving risk methods
through research, and educating the public on risk
assessment issues. Dr. Michael Dourson, formerly of
the United States (US) Environmental Protection
Agency (EPA), established TERA in 1995. Project
areas include: analyzing toxicity data and developing
chemical risk assessments; compiling and distribu-
ting a comparative database of human health risk
values from leading government agencies and organ-
izations around the world; conducting cutting-
edge research to improve risk assessment methods
and approaches; convening expert peer review and
consultations of risk documentation; and providing
general assistance to US, other nonprofit organizat-
ions, and the public on human health risk assessment
issues.

TERA is a small organization of B12 scientists
with expertise in toxicology, human health risk as-
sessment, noncancer and cancer risk methods,
pharmacology, risk communication, environmental
science, technical writing, and other disciplines.

Chemical Risk Assessments

TERA scientists analyze available human and animal
toxicity data to determine the potential for human
health effects from exposure to chemicals. These as-
sessments can include hazard assessments and deter-
mination/evaluations of mode of action and weight
of evidence determinations for relevance of particu-
lar endpoints/effects to humans from environmental
or occupational exposures. When adequate data are
available, TERA derives noncancer and cancer risk
estimates for various routes of exposure. TERA fre-
quently publishes the results of the finalized assess-
ment in peer reviewed journals and posts the
assessments on its website.

Risk Assessment Database –
International Toxicity Estimates for Risk

TERA created and manages the International Toxic-
ity Estimates for Risk (ITER) database, a compa-
rative database of human health risk values and
cancer classifications from leading government

agencies and organizations around the world. ITER
is a free Internet database of human health risk val-
ues for over 600 chemicals. It can be accessed di-
rectly from the TERA website and from the (US)
National Library of Medicine’s TOXNET compila-
tion of databases.

The database includes tabular summary informa-
tion on the risk estimates and evaluations, along with
information on peer review and links to source doc-
uments. The format allows for easy comparisons
across organizations and, as appropriate, includes an
explanation as to why the values may differ. ITER
includes risk values and/or cancer classifications
from the Agency for Toxic Substances and Disease
Registry (ATSDR, United States), Health Canada
(Canada), International Agency for Research on
Cancer (IARC, World Health Organization mem-
ber), National Institute of Public Health and the
Environment (RIVM (see Relevant Websites section),
The Netherlands), and the EPA (United States). In
addition, risk values that have undergone independ-
ent peer review (see below) are included. Risk esti-
mates and evaluations by additional groups will be
added in the future.

Research into Risk Assessment Methods

TERA scientists conduct research to further develop
and improve the scientific approaches used to evalu-
ate human health risks from exposures to chemicals
and other substances. TERA scientists have led
efforts in the development of the reference dose,
categorical regression, and use of mechanistic data
in risk assessment. Areas being addressed include a
chemical’s mode of action for toxicity and evalua-
ting the human health relevance of animal data,
dose–response modeling to better estimate risk,
considerations of special sensitivity of children and
other subgroups, refining methods for estimating
occupational exposure limits, and application
of human health risk approaches to nonchemical
exposures.

Peer Review and Consultation Meetings

TERA provides peer consultation and peer review
services to meet the needs of public and private spon-
sors who have developed risk assessment documen-
tation. Work products such as chemical assessments,
methodologies, guidance documents, protocols for
studies, or research plans are reviewed during expert
panel meetings that are open to the public. TERA
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works independently of the sponsors and authors of
the documents to select an unbiased panel of experts.
TERA scientists write reports of each peer review
and consultation that summarize the discussions and
conclusions of the panels. Risk values and cancer
classifications that have been approved by an inde-
pendent peer review panel may be included on the
ITER database (see above).

Technical Assistance and Education

In keeping with its mission and nonprofit status,
TERA provides a limited amount of free technical
assistance to government and nonprofit organizat-
ions. This may include brief reviews of documents,
guidance over the telephone, or a written review of
an assessment done by the organization. TERA also
develops educational materials on health risks of
chemicals and risk assessment methods.

Contact Details

Toxicology Excellence for Risk Assessment (TERA)
2300 Montana Avenue, Suite 409
Cincinnati, OH 45211, USA
Tel.: þ 1-513-542-7475
URL: http://www.tera.org

Further Reading

Dourson ML and Patterson J (2003) A 20-year prospec-
tive on the development of non-cancer risk assessment
methods. Human and Ecological Risk Assessment 9:
1239–1252.

Dourson ML, Anderson P, Cartledge D et al. (2002)
Comparative dietary risk: Balance the risk and benefits
of fish consumption. Comments on Toxicology (Special
Issue) 8: 335–536.

Felter SP, Dourson M, and Patterson J (1997) Assessing
risks to human health from chemicals in the environm-
ent. In: Calow P (ed.) Handbook of Environmental Risk
Assessment & Management, ch. 2, pp. 9–23. Oxford:
Blackwell Science.

Haber LT, Dollarhide JS, Maier A, and Dourson ML
(2001) Noncancer risk assessment: Principles and prac-
tice in environmental and occupational settings. In:
Bingham E, Cohrssen E, and Powell CH (eds.) Patty’s
Toxicology, 5th edn. New York: Wiley.

Relevant Websites

http://toxnet.nlm.nih.gov – TOXNET, Specialized Infor-
mation Services, National Library of Medicine. Search
for Toxicology Excellence for Risk Assessment.

http://www.tera.org – the process of adding oral risk data
to ITER from NSF International, an independent, not-
for-profit global leader in providing public health and
safety risk management solutions is in progress, in the
meantime more information about NSF International
can be obtained at http://www.nsf.org.

Toxicology Forum
Latrice Vincent

& 2005 Elsevier Inc. All rights reserved.

The Toxicology Forum is an international nonprofit
organization devoted entirely to the organization of
open dialogs among the various segments of society
concerned with problems in toxicology. Meetings are
organized at which experts from government regula-
tory agencies, international health agencies, industry,
academia, politicians, and consumers exchange
views. The scientific community is aware of the
scrupulously balanced approach taken in presenta-
tion of the issues at the Forum; for each issue alter-
native positions are presented. The presentations and
comments of all participants are recorded and a
transcript is made available. The unique nonadvers-
arial atmosphere of Forum meetings promotes unin-
hibited, productive discussions unencumbered by a
need to arrive at a consensus.

Subjects chosen for particular sessions represent
the interests of Forum members. This is an important

advantage of membership. Every suggestion is
given a thorough review by the program committee,
which comprises academic, government, and indus-
try representatives. Because emphasis is given to lea-
ding edge problems in toxicology as well as
programming flexibility, it is common for topics to
be addressed years in advance of other organizations.
In an era of increasing international trade, another
important feature of Toxicology Forum programs is
that they are international in scope. Members include
people from the public and private sectors in the
United States, Canada, Japan, and several European
countries.

A vital part of all Toxicology Forum meetings is a
session on emerging issues, recent findings, or deci-
sions of governments. These are an unparalleled
source of up-to-date information. Numerous Forum
meetings resulted in productive discussions of highly
controversial subjects of great importance to industry
and government. This kind of leadership promotes
change in the directions of toxicological research and
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permits debate on the public policy aspects of regula-
tory reform.

The Toxicology Forum holds two to three mee-
tings per year. The Annual Winter Meeting takes
place in Washington, DC, during the month of Feb-
ruary. The Annual Summer Meeting is held in July in
Aspen, Colorado. The European Meeting is usually
held in spring or autumn.

Contact Details

Toxicology Forum
1575 Eye Street, NW Suite 325
Washington, DC 20005, USA
Tel.: þ 1-202-659-0030
URL: http://www.toxforum.org

UNEP Chemicals
Pertti J Hakkinenn
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The United Nations Environment Programme
(UNEP) works to protect public health and the
environment worldwide. UNEP Chemicals is the fo-
cus for all of UNEP’s activities, and the main cata-
lytic force in the UN system for concerted global
action on the environmentally sound management of
hazardous chemicals.

The main goals of UNEP Chemicals are to catalyze
actions and to promote chemical safety by: providing
countries with access to information about toxic
chemicals; to assist countries in building their capac-
ities to produce, use, and dispose of chemicals safely;
and support global actions that are needed to reduce
or eliminate chemical risks, such as the Stockholm and
Rotterdam Conventions. To achieve these goals,
UNEP Chemicals works closely with governments,
UN agencies, intergovernmental organizations (IGOs),
and nongovernmental organizations (NGOs). UNEP
Chemicals concentrates its activities in several areas.

Rotterdam Convention

The Rotterdam Convention on the Prior Informed
Consent (PIC) Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade
was adopted on 10 September 1998. The Convent-
ion was ratified by 50 countries (Parties) and entered
into force (e.i.f.) on February 24, 2004. Presently, it
provides a legal basis for the implementing of the
existing PIC procedure that was operated on volun-
tary basis since 1989. UNEP and the Food and
Agriculture Organization of the United Nations
(FAO) jointly serve as the secretariat for the
Convention.

The objective of the Convention is to protect
human health and the environment from certain
hazardous chemicals by promoting shared responsi-
bilities and cooperation among Parties with respect
to their international trade and environmentally
sound use, by facilitating relevant information ex-
change, and by providing an agreed process for
making national decisions on the import and export
of these chemicals, and for distribution of such de-
cisions to Parties. At the present the Convention
subjects to the PIC procedure 22 hazardous pesti-
cides and five industrial chemicals. There are provis-
ions for exchanging specified information between
Parties, for labelling potentially hazardous chemicals
that may be exported and imported, and for infor-
ming Parties of any national decision to ban or
severely restrict a chemical. Other chemicals will be
added to the Convention in the future through a
specified process in which a Chemical Review
Committee will evaluate candidates for addition,
including pesticide formulations, nominated by
developing countries or countries with economies
in transition, and chemicals or pesticides that have
been banned or severely restricted for health and
environmental reasons by Parties in at least two
geographic regions.

The UNEP/FAO joint Secretariat supports and
promotes the Convention by:

* Continuing the implementation of the PIC proce-
dure as outlined.

* Promoting understanding, training, ratification,
and facilitating a smooth transition to the imple-
mentation of the Convention now that it is in
force.

* Convening of the 11th session of the Intergovern-
mental Negotiating Committee that developed the
Convention held in September 2004.

* Preparing for the meeting of the 9th Conference of
the Parties (COP-1) of the Convention held in
September 2004.

nThe author would like to acknowledge Dr. Salem Milad, Scientfic

Affairs Officer, UNEP Chemicals as a provider of much of the
information used in this entry.
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Stockholm Convention

The Stockholm Convention on Persistent Organic
Pollutants (POPs) was adopted on May 22, 2001. It
has been ratified by 50 Parties (countries) and entered
into force (e.i.f.) on May 17, 2004.

The Convention was developed in response to the
urgent need for global action to protect human
health and the environment from ‘POPs’ through
measures designated to reduce and eliminate their
release. These are chemicals that are highly toxic,
persistent, bioaccumulate, and move long distances
in the environment.

Presently under the Convention, Parties are re-
quired to take action on an initial list of 12 specified
chemicals, including intentionally produced pesti-
cides and industrial chemicals, and unintentionally
produced by-products of industrial and combustion
processes. Specific goals are set for POPs, including
POPs present in stockpiles and wastes.

UNEP Chemicals provides the Secretariat to the
Convention. Its actions in support of the Convention
include:

* Creating awareness of the POPs issue, the
Convention, its provisions, and implementation
actions.

* Assisting countries in developing their National
Implementation Plans (NIPs).

* Regional, subregional, and national projects ad-
dressing specific issues such as dioxin/furans and
PCBs.

* Strengthening institutional structures through
Global Environment Facility (GEF) projects relat-
ed to POPs on national and international levels.

* Preparing for the meeting of the 1st Conference of
the Parties (COP-1) of the Convention held in
early 2005.

Building National Capacities

The heart of UNEP Chemicals is its capacity building
work that includes the following activities:

Capacity building. UNEP Chemicals is expanding
and improving access to information and informa-
tion tools to help countries develop the capability
with which to assess and manage chemical risks. The
UNEP Chemicals programme of support to governm-
ents in improving the management of chemicals has
included over 75 workshops and conferences ad-
dressing priority issues, including:

* Implementing the Stockholm and Rotterdam
Conventions.

* PCB identification and management.

* Dioxin and furan source identification and release
estimation.

* Alternative to POPs pesticides.
* Establishing a chemicals information network.
* Best available techniques and best environmental

practices.

In addition, a wide range of information products
have been issued to assist countries and others re-
sponsible for chemical management in ensuring
environmentally sound production, use and dispos-
al practices.

National Implementation Plans for Stockholm
Convention. The Stockholm Convention requires
Parties to develop National Implementation Plans
(NIPs) within 2 years of entry into force of the
Convention. The NIPs outline the POPs’, situation in
the country, and the measures to be taken in
implementing the Party’s obligations under the
Convention.

In 2003, 125 Countries had received funding from
the Global Environment Facility (GEF) to develop
their NIPs. Twelve of these countries are also partic-
ipating in a pilot project aimed not only at NIPs, but
also at the development of generic and technical
guidelines for the development of NIPs and the
adoption of POP management options. Over twenty-
five national regional meetings, workshops, and/or
training have been organized for the NIPs and pilot
projects.

Strategic Approach to International
Chemical Management (SAICM)

The development of a SAICM was mandated by
UNEP’s Governing Council in 2002, and subsequent-
ly endorsed by the World Summit on Sustainable
Development. A consultative process engaging all
stakeholders will culminate in an international con-
ference around the end of 2005. UNEP Chemicals
provides the SAICM secretariat and collaborates
with a 10-organization steering committee compri-
sing Inter-Organization Programme for the Sound
Management of Chemicals (IOMC) partners, the In-
tergovernmental Forum on Chemical Safety (IFCS),
United Nations Development Programme (UNDP),
and the World Bank.

The first session of the Preparatory Committee for
Development of a SAICM was held in Bangkok,
from 9 to 13 November 2003 (‘Prepcom1’). The
second session of a SAICM was held in Nairobi,
Kenya, from 4 to 8 October 2004 (‘Prepcom2’).
Background information and meeting documents for
SAICM-Prepcom1 and Prepcom2 can be found at
UNEP’s website.
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Mercury. In response to UNEP’s Governing Coun-
cil decision in 2001, UNEP Chemicals undertook an
assessment of the risks from mercury in the
environment. Following the publication of the ‘Glo-
bal Mercury Assessment’ report in December 2002,
the UNEP’s Governing Council, in February 2003
found that there is evidence of ‘significance global
adverse impacts from mercury,’ and called for further
international action to reduce the risks to humans
and wildlife. In response, a Mercury Program was
established within UNEP Chemicals, which aims
to promote national, regional, and global actions to
reduce or eliminate as far as possible the use and
release of mercury into the environment. As a first
step during 2004, UNEP Chemicals began to develop
plans to organize a series of workshops for develo-
ping countries to help them to identify and under-
stand any mercury problems in their country and
implement action to mitigate the problem.

Furthermore, a wide range of other information
products has been issued by UNEP Chemicals, often
with partner organizations like the International
Programme on Chemical Safety (IPCS). For exam-
ple, data sources about persistent organic pollutants
include the UNEP Chemicals’ extensive website

home page on POPS, and reports on POPS work-
shops, global destruction capacity for polychlorinat-
ed biphenyls, and inventories of dioxins and furans.
Other publications cover lead in gasoline, chemicals
risk assessment, and the Organisation for Economic
Co-operation and Development (OECD) Screening
Information Data Sets (SIDS) for high protection
volume (HPV) chemicals. The UNEP Chemicals
Newsletter is published periodically to give readers
an update of activities to promote the environmen-
tally sound management of chemicals: A full listing
of publications may be obtained and copies ordered
free of charge by contacting UNEP Chemicals.

Contact Details

United Nations Environment Programme (UNEP)
UNEP Chemicals
International Environment House, 11-13 chemin des
Anémones
CH-1219 Châtelaine, Geneva
Switzerland
Tel.: þ 41-0-22917-8111
URL: http://www.chem.unep.ch

United States Pharmacopoeia (USP)
Shayne C Gad
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The United States Pharmacopoeia (USP) is a non-
governmental, standards-setting organization that
advances public health by ensuring the quality and
consistency of medicines, promoting the safe and
proper use of medications, and verifying ingredients
in dietary supplements. For historic reasons (plastics
being used in containers for medicines), the USP also
served to set the initial standards and test schemes
for medical devices and device materials. USP stand-
ards are developed by a unique process of public
involvement and are accepted worldwide. In addition
to standards development, USP’s other public health
programs focus on promoting optimal health care
delivery and are listed below. USP is a nonprofit
organization that achieves its goals through the
contributions of volunteers representing pharmacy,
medicine, and other health care professionals, as well
as science, academia, the US government, the phar-
maceutical industry, and consumer organizations.

USP’s activities and initiatives revolve around
four public health programs: Standards, Dietary

Supplement Verification Program, Health Care Infor-
mation, and Patient Safety.

Standards

Establishing standards is a core USP activity. Cur-
rently, USP provides standards for more than 4000
prescription and nonprescription drugs, dietary
supplements, veterinary drugs and health care pro-
ducts. These standards are published in the United
States Pharmacopoeia and National Formulary
(USP-NF), and are officially recognized in the Fed-
eral Food, Drug, and Cosmetic Act (21 U.S.C. x 321
et seq.). USP also produces Reference Standards,
which are an integral part of USP’s standards
program. In addition, USP offers a Pharmacopoeial
Education program that provides continuing
educational courses for professionals working in
the pharmaceutical industry – helping those who use
the USP-NF better understand pharmacopoeial proc-
esses, standards, tests, and methods.

USP’s standards-setting tradition began in 1817
when Lyman Spalding, a New York physician, re-
sponded to a growing desire among his physician
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colleagues for standardization names and formula-
tions, which, up to then, had differed from one
region of the country to another. Between 1817 and
1820, working with physicians in medical schools
and medical societies across the country, Spalding
conducted a survey to determine those formulations
physicians considered to be the most fully established
and best understood. The survey asked what those
medicines were called and how they were prepared.
Later, Spalding and fellow physicians founded a
group that met in the US Capitol’s Senate chamber in
Washington, DC. By the time the meeting adjourned,
the groundwork was laid for the compilation of the
Pharmacopoeia of the United States of America – a
compendium that standardized the most fully estab-
lished and best understood medicines of that era.

Today, the United States Pharmacopoeia and Na-
tional Formulary contain specifications of strength,
quality, purity, packaging, and labeling for more
than 3800 prescription drugs, nonprescription drugs,
dietary supplements, medical devices, excipients,
botanicals, and other products. USP works closely
with the Food and Drug Administration (FDA), the
pharmaceutical industry, and the health professions
to establish authoritative drug standards. These
standards are enforceable by FDA and the govern-
ments of other countries and are recognized as the
hallmark of quality.

Dietary Supplement Verification
Program (DSVP)

USP developed this program in response to the inc-
reasing concerns expressed about dietary supple-
ments in the marketplace. Through compliance
testing and document review, adherence to good
manufacturing practices (GMPs), and postmarketing
surveillance, DSVP is designed to help ensure that
dietary supplement products contain the declared
ingredients in the declared quantities.

Health Care Information

USP provides health care professionals and patients
with drug information about new and off-label uses
of nearly all medicines in the United States and Can-
ada. This drug information is contained in the USP
Drug Information (DI) database and publications,
and it is distributed in association with MICRO-
MEDEX (a division of Thomson Publishing). USP
provides oversight and approves drug information
content in the USP DI. USP’s Health Care Informa-
tion program also consists of several global in-
itiatives. USP was awarded several grants by the
United States Agency for International Development’s

(USAID) Center for Population, Health and Nutrition
(PHN). Currently, USAID is supporting the USP Drug
Quality and Information (USP DQI) program, which
funds programs in Nepal, Romania, Russia, Senegal,
China, Kazakhstan, Mozambique, and the Mekong
Delta region.

Patient Safety

The Center for the Advancement of Patient Safety
(CAPS) was created in order to broaden USP’s work
within the patient safety arena. CAPS conducts data
analysis and research, seeks grants, develops profes-
sional education programs, publishes articles on is-
sues related to medication errors, participates in
legislative activities, and proposes standard recom-
mendations and guidelines for the goal of improving
patient safety by preventing and reducing medication
errors. In addition, USP operates two medication er-
ror reporting, tracking, and analysis programs: the
Medication Errors Reporting (MER) Program (oper-
ated in collaboration with the Institute for Safe
Medication Practices) and the MEDMARXSM pro-
gram. MEDMARX is an Internet-accessible database
for hospitals to report and track medication errors
anonymously (see Relevant Websites).

Collaborative Ventures

The United States Pharmacopoeia – a trusted leader
in drug quality, standards, and information – in co-
operation with the US Agency for International
Development (USAID) manages the Drug Quality
and Information (USP DQI) Program to support
delivery of priority interventions for the USAID Cen-
ter for Population, Health, and Nutrition. USP DQI
focuses on ensuring the quality of pharmaceuticals
and their informed and appropriate use worldwide.

Contact Details

The United States Pharmacopoeial Convention, Inc.
12601 Twinbrook Parkway
Rockville, MD 20852, USA
Tel.: þ 1-800-822-8772 (domestic); þ 1-301-881-
0666 (international)
URL: http://www.usp.org

Further Reading

Anderson L and Higby GJ (1995) The Spirit of Voluntar-
ism, A Legacy of Commitment and Contribution: The
United States Pharmacopoeia, 1820–1925. Rockville,
MD: USP.

Hicks RW, et al. (2004) Selected medication-error data
from USP’s MEDMARX program for 2002. American
Journal of Health-System Pharmacy 61(10): 993–1000.
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APPENDIX 2

PUBLIC DOMAIN ONLINE CHEMICAL COMPENDIA –

A BRIEF SELECTION

Chemical lists, compiled for regulatory, research, and
other purposes, are widespread and may offer insight
into potential hazards associated with chemicals.
Many of these are subject to frequent change and
update. A number of databases and peer-reviewed
reports also contain important information on
significant chemicals. Web URLs for a select number
of these resources (all available at no charge) are
presented below. In some cases the link is intended
simply to a listing of chemicals, in others it is to
peer-reviewed or otherwise substantive and reliable
information on chemicals.

* Chemicals Known to the State to Cause Cancer or
Reproductive Toxicity – Proposition 65 List (from
the state of US California) – http://www.oehha.
ca.gov

* CHEMIDplus (from the US National Library
of Medicine) – a database with access to struc-
tural and nomenclature information for hundreds
of thousands of chemicals, including links to
toxicity and regulatory data – http://chem.sis.
nlm.nih.gov

* Comprehensive Environmental Response, Com-
pensation, and Liability Act (CERCLA) Priority
List of Hazardous Substances – substances that
are most commonly found at facilities on the
National Priorities List (NPL) and which are
determined to pose the most significant potential
threat to human health due to their known or
suspected toxicity and potential for human
exposure – http://www.atsdr.cdc.gov

* Environmental Fate Data Base (EFDB) (from
Syracuse Research Corporation) – data related to
chemical environmental fate, microbial toxicity,
biodegradation, etc. – http://www.syrres.com

* European Chemicals Bureau – extensive informa-
tion on chemicals in Europe – http://ecb.jrc.it

* EXTOXNET – from a consortium of universities,
offering a variety of information about pesticides
– http://extoxnet.orst.edu

* Hazardous Air Pollutants (from the US Envi-
ronmental Protection Agency (EPA)) – those

pollutants that cause or may cause cancer or
other serious health effects, such as reproductive
effects or birth defects, or adverse environmental
and ecological effects, and which the EPA is
required to control – http://www.epa.gov

* INCHEM (from the International Programme on
Chemical Safety) – internationally peer-reviewed
information on chemicals from intergovernmental
organizations – http://www.inchem.org

* Integrated Risk Information System (IRIS) (from
the US EPA) – containing information on human
health effects that may result from exposure to
various chemicals in the environment – http://
www.epa.gov (see link to IRIS page in this
website) and also via the US National Library of
Medicine’s TOXNET system at http://toxnet.nlm.
nih.gov

* International Agency for Research on Cancer
(IARC) Monogrǎphs Programme on the Evalua-
tion of Carcinogenic Risks to Humans – http://
monographs.iarc.fr

* Minimal Risk Levels (MRLs) for Hazardous
Substances (from the US Agency for Toxic
Substances and Disease Registry) – An MRL is
an estimate of the daily human exposure to a
hazardous substance that is likely to be without
appreciable risk of adverse noncancer health
effects over a specified duration of exposure –
http://www.atsdr.cdc.gov

* Pesticides Database (from Pesticides Action Net-
work (PAN)) – toxicity and regulatory informa-
tion on an extensive array of pesticides – http://
www.pesticideinfo.org

* Pocket Guide to Chemical Hazards (from the US
National Institute for Occupational Safety and
Health (NIOSH)) – a source of general industrial
hygiene information on several hundred chemi-
cals/classes for workers, employers, and occupa-
tional health professionals – http://www.cdc.gov

* List of Drinking Water Contaminants and their
Maximum Contaminant Level (MCLs) (from the
US EPA) – http://www.epa.gov
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* National Toxicology Program, US (NTP) – exten-
sive information on numerous chemicals studied
by this US interagency group – http://ntp-server.
niehs.nih.gov

* Report on Carcinogens (from the US NTP) –
includes listings of both, known human carcino-
gens and reasonably anticipated to be human
carcinogens – http://ntp.niehs.nih.gov (click on
Report on Carcinogens)

* Right-to-Know Hazardous Substances Fact Sheets
(from the New Jersey Department of Health and
Senior Services) – information on hazardous
substances in the workplace – http://www.state.
nj.us

* Risk Assessment Information System (from the
Oak Ridge National Laboratory and the Univer-
sity of Tennessee) – includes toxicity profiles on
chemicals – http://risk.lsd.ornl.gov

* International Toxicity Estimates for Risk (ITER)
(from Toxicology Excellence for Risk Assessment
(TERA)) – provides tabular comparisons of risk

values from an assortment of agencies and
countries – http://www.tera.org and also from
the US National Library of Medicine’s TOXNET
system at http://toxnet.nlm.nih.gov

* Toxicological Profiles (from the US Agency for
Toxic Substances and Disease Registry) – detailed
information on hazardous substances found at
National Priorities List (NPL) sites – http://www.
atsdr.cdc.gov

* Toxics Release Inventory (TRI) Chemical Lists
(from the US EPA) – includes lists of chemicals
subject to reporting requirements under Title III of
the Superfund Amendments and Reauthorization
Act of 1986 (SARA) – http://www.epa.gov and
also from the US National Library of Medicine’s
TOXNET system at http://toxnet.nlm.nih.gov

* TOXNET (from the US National Library of
Medicine) – an array of databases with copious
information related to many aspects of toxicology,
chemical safety, and environmental health – http://
toxnet.nlm.nih.gov

Philip Wexler
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Annexure 1

Abbreviations and Acronyms Used in Toxicokinetics

ADI Acceptable daily intake
AF Assessment factor
ALARA(P) As low as reasonably achievable

(practicable)
In UK regulations relating to worker
exposure
In USA goal of risk management
(USNRC regulations)

AUC Area under the concentration-time
curve

AUMC Area under the moment curve
BCF Bioconcentration factor
BEI Biological Exposure Indices (AC-

GIH)
BEM Biological effect monitoring
BOD Biochemical oxygen demand
b.w. Body weight
CMR Carcinogenic, mutagenic and repro-

ductive (toxicant)
CoMFA Comparative molecular field analy-

sis
Cyt Cytochrome
CV Ceiling value
DNA Deoxyribonucleic acid
DNEL Derived no-effect level
EC Enzyme classification number or

effective concentration
ECn Median effective concentration to

n% of a population
EDI Estimated daily intake
EDn Median effective dose to n% of a

population
EEC Estimated exposure concentration
EQS Environmental quality standard
EED Estimated exposure dose
EEL Environmental exposure level
EMDI Estimated maximum daily intake
GLP Good laboratory practice
HSG Health and Safety Guide (IPCS)
HQ Hazard quotient
IC Inhibitory concentration
i.c. Intracutaneous
i.d. Intradermal
i.m. Intramuscular
inhl By inhalation
i.p. Intraperitoneal
I-TEF International Toxicity Equivalency

Factor
i.v. Intravenous
KM Michaelis constant
Koc Organic carbon partition coefficient
Kow Octanol–water partition coefficient

LADD Lifetime average daily dose
LCn Median concentration lethal to n%

of a test population
LC50 See LCn

LDn Median dose lethal to n% of a test
population

LD50 See LDn

LEL Lowest effect level, same as LOEL
LOEL Lowest-observed-effect level
LOAEL Lowest-observed-adverse-effect level
LTn Median time for death of n% of a

test population
LV Limit value
MAC Maximum allowable concentration
MEL Maximum exposure limit
MF Modifying factor
MOE Margin of exposure
MPC Maximum permissible concentra-

tion
MRL Maximum residue limit
mRNA Messenger ribonucleic acid
MSDS Material safety data sheet
MTC Maximum tolerable concentration
MTD Maximum tolerable dose, Maxi-

mum tolerated dose
MTEL Maximum tolerable exposure level
NADP(H) Nicotinamide adenine dinucleotide

phosphate (reduced)
NDn Median dose narcotic to n% of a

population
NEL No effect level, same as NOEL
NOAEL No-observed-adverse-effect level
NOEL No-observed-effect level
NSC Normalized sensitivity coefficients
PBT Persistent, bioaccumulative and

toxic
PEL Permissible exposure limit
PBPK Physiologically based pharmacoki-

netics modeling
PM2.5 Particles in air of with a maximum

aerodynamic diameter of 2.5 mm
PM10 Particles in air of with a maximum

aerodynamic diameter of 10 mm
PMR Proportionate mortality rate, ratio
p.c. Per cutim (Latin)¼Through the skin
p.o. Per os (Latin)¼By mouth
POW Octanol–water partition coefficient
PPAR Peroxisome proliferator-activated

receptor
PTWI Provisional tolerable weekly intake
QSAR Quantitative structure–activity rela-

tionship
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3D-QSAR Three-dimensional quantitative
structure–activity relationship

QSMR Quantitative structure–metabolism
relationship

RD Rate difference
RfC Reference concentration
RfD Reference dose
RNA Ribonucleic acid
RR Rate ratio
ROS Reactive oxygen species
SAR Structure–activity relationship
s.c. Subcutaneous
SCE Sister chromatid exchange
SMR Standard mortality ratio
SMR Structure–metabolism relationship
SNARL Suggested no-adverse-response

level
STEL Short-term exposure limit
t1/2 Half-life, half-time

TBPK Toxicologically based pharmacoki-
netic modeling

TCDD 2,3,7,8-Tetrachlorodibenzo-p-dioxin
TDI Tolerable daily intake
TEF Toxicity equivalency factor
TEQ Toxicity equivalent
TLn See LTn

TLV Threshold limit value (ACGIH)
TMDI Theoretical maximum daily intake
TWA Time-weighted average
TWAC Time-weighted average concentra-

tion
TWAE Time-weighted average exposure
TWI Tolerable weekly intake
UF Uncertainty factor
Vmax Maximum velocity
vPvB Very persistent and very bioaccu-

mulative
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Annexure 2

Abbreviations and Acronyms of Names of International Bodies and Legislation

ACGIH American Conference of Govern-
mental Industrial Hygienists

ATSDR Agency for Toxic Substances and
Diseases Registry

BCR Bureau Communautaire de Référ-
ence (Bruxelles)

BIBRA British Industrial Biological Re-
search Association

CCFA Codex Committee on Food Additives
CCPR Codex Committee on Pesticide Re-

sidues
CDC Centers for Disease Control and

Prevention
CEC Commission of the European Com-

munities
CERCLA Comprehensive Environmental Re-

sponse, Compensation, and Liabili-
ty Act (USA)

CHIP Classification, Hazard Information
and Packaging (UK)

COSHH Control of Substances Hazardous to
Health Regulations (UK)

CPL Classification, Packaging and Label-
ing

EC European Community, European
Commission

ECB European Chemicals Bureau
EEA European Environmental Agency
EEC European Economic Community
EINECS European Inventory of Existing

Chemical Substances
ELINCS European List of New Chemical

Substances
EPA Environmental Protection Agency

(USA), same as USEPA
EUROTOX European Society of Toxicology
EUSES European Uniform System for Eva-

luation of Substances
FAO Food and Agricultural Organization
FDA Food and Drug Administration

(USA)
IAEA International Atomic Energy Agency
IARC International Agency for Research

on Cancer
ICH International Conference for Har-

monization
ICRP International Commission on Radi-

ological Protection

ICSU International Council of Scientific
Unions (since 1998, International
Council of Science)

IFCC International Federation of Clinical
Chemists

ILO International Labour Organization
IPCS International Programme on Che-

mical Safety, UNEP, ILO, WHO
IRIS Integrated Risk Information System

(USA)
IRPTC International Register of Potentially

Toxic Chemicals, now UNEP Che-
micals

ISO International Organization for Stan-
dardization

IUPAC International Union of Pure and
Applied Chemistry

IUTOX International Union of Toxicology
JECFA Joint FAO/WHO Expert Committee

on Food Additives
JMPR Joint FAO/WHO Meeting on Pesti-

cide Residues
NBS National Bureau of Standards

(USA), now NIST
NIH National Institutes of Health (USA)
NIOSH National Institute of Occupational

Safety & Health (USA)
NIST National Institute of Standards and

Technology (USA), formerly NBS
NRC National Research Council (USA)
OECD Organization for Economic Coop-

eration and Development
OMS Organisation Mondiale de la Santé,

same as WHO
OSHA Occupational Safety and Health

Administration (USA)
RSC Royal Society of Chemistry
REACH Registration, Evaluation, and

Authorization of Chemicals (EC)
SCOPE Scientific Committee on Problems of

the Environment (ICSU)
TOSCA Toxic Substances Control Act (USA)
UNEP United Nations Environment Pro-

gramme
USEPA United States Environmental Protec-

tion Agency, same as EPA
WHO World Health Organization, same

as OMS

Further Reading

Duffus JH (1993) Pure and Applied Chemistry 65: 2003–
2122.

Nordberg M, Duffus JH, and Templeton DM (2004) Pure
and Applied Chemistry 76: 1033–1082.
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