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Why is Safety Testing for Acute Toxicity  
Important? 

■

 

Poisoning is a serious public 
health issue

■

 

Institute of Medicine

 

estimates 
more than 4 million poisonings 
occur annually in the United 
States (IOM 2004). 

■

 

Poisoning: the second leading 
cause of injury-related deaths 
(30,800) in 2001
-

 

only exceeded by automobile 
accidents (42,433 deaths)

■

 

Safety testing provides basis for:
-

 

Accurate hazard labeling 
-

 

Risk management practices 
-

 

Informed treatment decisions 
Institute of Medicine. 2004. Forging a Poison 

Prevention and Control System. Washington: 
National Academies Press.
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International Workshop on In Vitro Methods 
for Assessing Acute Systemic Toxicity

■

 

October 2000
■

 

Reviewed the validation status of in vitro 
approaches for acute systemic toxicity

■

 

Workshop recommendations:
-

 

Short-term goal: 
Reduce animal use for acute 
systemic toxicity assays with in vitro 
methods to estimate starting doses 
for animal studies

-

 

Long-term goal: 
Replace animals with an integrated 
battery of in vitro methods that 
predict human acute systemic 
toxicity using human cells and 
tissues

NIH Publicatio n No:  01-4499
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Ongoing R&D:In Vitro Models for 
ADME and Target Organ Toxicity

A-Cute-Tox Project
■

 

Implements R&D recommendations from the 2000 ICCVAM workshop
■

 

Overall Aim: Develop a simple and robust in vitro testing strategy to 
predict human acute systemic toxicity, which could replace the animal 
toxicity tests for regulatory purposes

■

 

An EU Research and Development Integrated Project: partnership of the 
EDIT* Consortium, ECVAM, and 35 toxicity research group partners:

■

 

Started January 2005; completion January 2010.
*EDIT: Evaluation-guided development of in vitro test batteries
*REACH: Registration, Evaluation, Authorisation and Restriction of Chemicals

http://www.acutetox.org/
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ICCVAM and Alternative Methods for 
Acute Oral Toxicity Testing

■

 

Revised Up-and-Down Procedure, 
2001
-

 

International regulatory 
acceptance, 2002 

-

 

Reduces animal use by 70%

■

 

In vitro methods recommended to 
further reduce animal use up to 
50% per test, 2008

■

 

February 6-7, 2008 Workshop:
-

 

Acute Chemical Safety Testing: 
Advancing In Vitro Approaches 
and Humane Endpoints for 
Systemic Toxicity Evaluations
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Rationale for the Workshop
■

 
Alternatives for acute systemic toxicity testing

 
is one of 

ICCVAM’s four highest priorities
-

 

Worldwide, it is the most commonly required product safety test
-

 

It can result in significant pain and distress

 

to test animals

■
 

Implements activity in the NICEATM -
 

ICCVAM
 

Five-Year Plan: 
Convene a workshop to:
-

 

Identify standardized procedures for collecting mechanistic 
information from in vivo acute oral toxicity testing to aid in 
developing batteries of predictive in vitro test methods that can 
further reduce and eventually replace animals 

-

 

Seek more predictive and more humane endpoints that may be 
used to terminate studies earlier in order to further reduce pain 
and distress

■

 

ECVAM seeking non-animal approach to meet the March 2009 EU 
ban on use of animals for acute systemic safety testing of cosmetics



NICEATM

ICCVAM
8

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

Toxicity Testing in the 21st Century

Committee on Toxicity and 
Assessment of Environmental 
Agents, National Research 
Council (2007)

Envisions the significant reduction 
and replacement of animal use with 
batteries of predictive in vitro 
assays to evaluate alterations to 
key toxicity pathways

 

that can be 
elucidated using a systems biology 
approach.
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NTP’s Vision for the 21st Century

■
 

Supports the evolution of 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 in 
cell

 
systems and short-term animal studies 

http://ntp.niehs.nih.gov/ntpweb/
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Workshop on Acute Chemical Toxicity 
Testing 

How could this contribute to implementation of the NRC 
and NTP vision?

■
 

Development of predictive pathway-based methods
 

for acute 
systemic toxicity testing could provide a proof-of-concept 
for application of this vision to:
-

 

regulatory testing
-

 

More complex systemic toxicity assessments
■

 
Workshop to discuss approaches to identify the key toxicity 
pathways for acute systemic toxicity 
-

 

In vivo key pathway information that can be used to identify 
and

 

develop the in vitro methods needed for accurate 
predictions

-

 

In vivo mechanistic information that may identify predictive 
biomarkers that could

 

be used as earlier, more humane 
endpoints during

 

in vivo tests to further reduce or avoid pain 
and distress, while it is still necessary to use animals 
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Workshop Overview

■
 

Addressed
 

the collection and 
use of mechanistic in vivo 
data to target development 
of:

-

 

Predictive in vitro methods 
-

 

Earlier more humane 
endpoints

■
 

February 6-7, 2008; NIH, 
Bethesda, MD

■
 

Organized/sponsored by 
NICEATM, ICCVAM, ECVAM, 
and JaCVAM

■
 

120+ attendees/6 countries 
represented

■
 

14 presentations
■

 
5 breakout groups
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Workshop Goals-1

■
 

Review the state-of-the-science and identify knowledge 
gaps regarding key in vivo pathways

 
involved in acute 

systemic toxicity
-

 

at the whole organism, organ system, cellular, and/or 
molecular levels

■
 

Recommend how these knowledge gaps can be 
addressed by collecting mechanistic biomarker data 
during currently required in vivo safety testing
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Workshop Goals-2
■

 
Recommend how in vivo key pathway information 
can be used to:

-
 

Develop more predictive mechanism-based in vitro 
test systems

-
 

Identify biomarkers that may serve as predictive 
earlier more humane endpoints for in vivo test 
methods

■
 

Recommend how mechanism-based in vitro test 
systems and earlier more humane endpoints can 
be used to:

-
 

Further reduce, refine, and eventually replace 
animal use for acute systemic toxicity testing,

-
 

While ensuring the continued protection of human 
and animal health
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Workshop Sessions
■

 
Session 1:
Acute Systemic Toxicity: Public Health Significance and 
Regulatory Testing Needs

■
 

Session 2:
Acute Systemic Toxicity: Human and Animal 
Assessments, Biomarkers, and Key Pathways 

■
 

Session 3:
Humane Endpoints

■
 

Session 4:
State of the Science: Using In Vitro Methods to Predict 
Acute Systemic Toxicity
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Workshop Product

■
 

Workshop report on the NICEATM-ICCVAM website
– Summer 2008

■
 

Workshop Summary in EHP
– 2008



NICEATM

ICCVAM
16

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

Acknowledgements: Invited 
Workshop Participants
■

 

Daniel Acosta, Ph.D. 
James L. Winkle College of Pharmacy 
University of Cincinnati 
Cincinnati, OH

■

 

Melvin E. Andersen, Ph.D., DABT 
The Hamner Institutes for Health 
Sciences 
Research Triangle Park, NC

■

 

Richard A. Becker, Ph.D., DABT 
American Chemistry Council (ACC)
Arlington, VA 

■

 

June A. Bradlaw, Ph.D. 
International Foundation for Ethical 
Research 
Rockville, MD

■

 

Daniel J. Cobaugh, Pharm.D., 
DABAT 
American Society of Health-System 
Pharmacists (ASHP) Research and 
Education Foundation 
Bethesda, MD

■

 

Helen E. Diggs, D.V.M., M.Ed., 
DACLAM 
University of California, Berkeley 
Berkeley, CA 

■

 

Eugene L. Elmore, Ph.D. 
University of California-Irvine

 

Irvine, CA
■

 

Robert L. Guest, B.Sc. 
Safepharm Laboratories Ltd. 
Derbyshire, UK

■

 

Steven R. Hansen, D.V.M., DABT, 
DABVT 
ASPCA Animal Poison Control Center
Urban, IL

■

 

Frank P. Paloucek, Pharm.D., 
DABAT, FASHP 
University of Illinois College of Pharmacy 
Chicago, IL

■

 

Amy S. Rispin, Ph.D.
U.S. Environmental Protection Agency 
(EPA)
Washington, D.C.

■

 

Robert A. Scala, Ph.D., DABT, FATS 
Consultant 
Tucson, AZ

■

 

Karen L. Steinmetz, Ph.D., DABT 
SRI International 
Menlo Park, CA

■

 

William S. Stokes, D.V.M., DACLAM 
National Institute of Environmental Health 
Sciences (NIEHS)/NICEATM 
Research Triangle Park, NC

■

 

William T. Stott, Ph.D., DABT 
The Dow Chemical Company
Midland, MI

■

 

Raymond R. Tice, Ph.D. 
National Institute of Environmental Health 
Sciences (NIEHS)/NICEATM 
Research Triangle Park, NC

■

 

Marilyn L. Wind, Ph.D. 
Consumer Product Safety Commission 
(CPSC), Chair - ICCVAM
Bethesda, MD

■

 

Gary Wnorowski, B.A., M.B.A., LAT 
Eurofins Product Safety Laboratories 
Dayton, NJ

■

 

Thomas Hartung, M.D., Ph.D. 
European Centre for the Validation of 
Alternative Methods (ECVAM) 
Ispra, Italy

■

 

Gabrielle M. Hawksworth, Ph.D. 
University of Aberdeen
Aberdeen, United Kingdom

■

 

A. Wallace Hayes, Ph.D., DABT, 
FATS, Flbiol 
Harvard School of Public Health 
Andover, MA

■

 

Hajime Kojima, Ph.D. 
Research Laboratories, Nippon Menard 
Cosmetic Co. Ltd., Nagoya, Japan
Japanese Center for the Validation of 
Alternative Methods (JaCVAM) 
Tokyo, Japan

■

 

Albert P. Li, Ph.D. 
In Vitro ADMET Laboratories
Rockville, MD

■

 

Daniel S. Marsman, D.V.M., Ph.D., 
DABT 
The Proctor and Gamble Company 
Cincinnati, OH

■

 

Kathleen A. Murray, D.V.M., 
DACLAM 
Charles River Laboratories 
Wilmington, MA

■

 

Steven M. Niemi, D.V.M., 
DACLAM 
Massachusetts General Hospital 
Center for Comparative Medicine 
Charlestown, MA



NICEATM

ICCVAM
17

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

Acknowledgements: Acute Toxicity 
Working Group (ATWG)
■

 

Consumer Product Safety Commission 
(CPSC)

– Marilyn Wind, Ph.D. (ICCVAM Chair, 
ATWG Chair)

– Cassandra Prioleau, Ph.D.

■

 

Environmental Protection Agency (EPA)
– Karen Hamernik, Ph.D.
– Masih Hashim, Ph.D.
– Marianne Lewis
– Deborah McCall
– Elizabeth Margosches, Ph.D.
– John Redden, Ph.D.
– Amy Rispin, Ph.D.

■

 

Food and Drug Administration (FDA)
– Abigail Jacobs, Ph.D. 
– Suzanne Morris, Ph.D.
– Thomas Umbreit, Ph.D.

■

 

National Institute of Environmental 
Health Sciences (NIEHS)

– Rajendra Chhabra, Ph.D., DABT
– William Stokes, D.V.M., DACLAM
– Raymond Tice, Ph.D.

■

 

National Institute for Occupational 
Safety and Health (NIOSH)

– Steven Reynolds, Ph.D.

■

 

ECVAM Liaison
– Pilar Prieto, Ph.D.

■

 

JaCVAM Liaison
– Hajime Kojima, Ph.D.



NICEATM

ICCVAM
18

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

Acknowledgements: ICCVAM 
Agency Representatives

National Cancer Institute
•

 

Alan Poland, M.D.
◊

 

T. Kevin Howcroft, Ph.D.

National Institute of Environmental 
Health Sciences
•

 

William S. Stokes, D.V.M., D.A.C.L.A.M.

 

◊

 

Raymond Tice, Ph.D.
* Rajendra S. Chhabra, Ph.D., D.A.B.T
* Jerrold J. Heindel, Ph.D.

National Institute for Occupational 
Safety and Health
•

 

Paul Nicolaysen, V.M.D.
◊

 

K. Murali Rao, MD, Ph.D.

National Institutes of Health
•

 

Margaret D. Snyder, Ph.D.

National Library of Medicine
•

 

Jeanne Goshorn, M.S.

Occupational Safety and Health 
Administration
• Surender Ahir, Ph.D.

•

 

Principal Agency Representative
◊

 

Alternate Principal Agency Representative
* Other Designated Agency Representatives

Environmental Protection Agency
Office of Science Coordination and Policy
•

 

Karen Hamernik, Ph.D.
Office of Research and Development
◊

 

Julian Preston, Ph.D.
* Suzanne McMaster, Ph.D.
OECD Test Guidelines Program
* Jerry Smrchek, Ph.D.
Office of Pesticides Programs
* Amy Rispin, Ph.D.
* Deborah McCall

Food and Drug Administration
Office of Science and Health Coordination
•

 

Suzanne Fitzpatrick, Ph.D., D.A.B.T.
Center for Drug Evaluation and Research
◊

 

Abigail C. Jacobs, Ph.D.
Center for Devices and Radiological Health
* Melvin E. Stratmeyer, Ph.D.
Center for Biologics Evaluation and 
Research
*

 

Richard McFarland, Ph.D., M.D.
* Ying Huang, Ph.D.
Center for Food Safety and Nutrition
* David G. Hattan, Ph.D.
* Robert L. Bronaugh, Ph.D.
Center for Veterinary Medicine
*

 

Devaraya Jagannath, Ph.D.
*

 

M. Cecilia Aguila, D.V.M.
National Center for Toxicological Research
* William T. Allaben, Ph.D.
* Paul Howard, Ph.D.
Office of Regulatory Affairs
* Lawrence A. D’Hoostelaere, Ph.D.

Agency for Toxic Substances 
and Disease Registry
•

 

Moiz Mumtaz, Ph.D.

Consumer Product Safety 
Commission
• Marilyn L. Wind, Ph.D. (Chair)
* Joanna Matheson, Ph.D.
* Kristina Hatlelid, Ph.D.

Department of Agriculture
•

 

Jodie Kulpa-Eddy, D.V.M. (Vice Chair)
◊

 

Elizabeth Goldentyer, D.V.M.

Department of Defense
•

 

Robert E. Foster, Ph.D.
◊

 

Patty Decot
* Peter J. Schultheiss, D.V.M.,

 

D.A.C.L.A.M
* Harry Salem, Ph.D.

Department of Energy
•

 

Michael Kuperberg, Ph.D.
◊

 

Marvin Stodolsky, Ph.D.

Department of the Interior
•

 

Barnett A. Rattner, Ph.D.
◊

 

Sarah Gerould, Ph.D.

Department of Transportation
•

 

George Cushmac, Ph.D. 
◊

 

Steve Hwang, Ph.D.



NICEATM

ICCVAM
19

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

Acknowledgements: NICEATM Staff
■

 

NIEHS
–

 

William S. Stokes, D.V.M., DACLAM

 

Director; Project Officer
–

 

Raymond Tice, Ph.D.

 

Deputy Director
–

 

Debbie McCarley  Special Assistant; Asst. Project Officer

■

 

Center Support Contract (ILS, Inc.)
–

 

David Allen,

 

Ph.D.

 

Principal Investigator 
–

 

Douglas Winters, M.S.

 

Project Manager
–

 

Thomas Burns, M.S.

 

Sr. Project Coordinator/Technical Writer
–

 

Patricia Ceger, M.S.

 

Project Coordinator/Technical Writer
–

 

Frank Deal, M.S.

 

Staff Toxicologist
–

 

Elizabeth Lipscomb, Ph.D.

 

Staff Toxicologist
–

 

Linda Litchfield

 

Administrative Asst./Meeting Planner
–

 

Michael Paris

 

Sr. Project Coordinator/Technical Writer
–

 

Eleni Salicru, Ph.D.

 

Staff Toxicologist
–

 

Catherine Sprankle

 

Web Developer/Communication Specialist
– Judy Strickland, Ph.D., DABT

 

Sr. Staff Toxicologist
– Jim Truax, M.S.

 

Project Coordinator/Technical Writer



NICEATM

ICCVAM
20

NICEATM-ICCVAM - Advancing Public Health and Animal Welfare

1.

 

How might industry be encouraged to collect mechanistic 
data in current acute toxicity tests that might lead to the 
development of earlier more humane endpoints, and the 
development of more predictive in vitro alternative test 
method strategies?

2.

 

The participants outlined a number of recommendations for 
incorporating humane endpoints into current acute toxicity 
evaluations.  Please comment on how these 
recommendations can best and most efficiently be 
implemented by industry. 

3.

 

How might the data gaps and research needs identified in 
the report that will be necessary to further advance earlier 
humane endpoints and in vitro approaches best be 
addressed by the scientific community?
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