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June A. Bradlaw, Ph.D.   1935-2008



Tox21 Twenty Years Before 
There Was a Tox21 - 1986
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In Vitro Teratogenesis

NCTR - 1981
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NCTR 1981 – Conference Proceedings
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Smith et al. List Published in 

Teratog. Carcinog. Mutagen. 1983

• First effort to identify a consensus “gold 

standard” list of test agents to be used for 

validation of alternative teratogenicity assays

• Follow up conference sponsored by FDA/NCTR 

held in Charlotte, NC in 1989 where committee 

chaired by NCTR Director Bern Schwetz is 

tasked with developing a new list
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IRAG 1989

• Interagency Regulatory Alternatives Group

• Ad hoc committee of scientists from three 

federal agencies, FDA, EPA, CPSC

• Was first effort in the U.S. government to 

establish a process for regulatory 

acceptance of alternative assays

• AGT Past President Sid Green was an 

integral part of the IRAG process
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U.S. Army 1992

⚫ First U.S. Army biennial conference on 

Alternatives held at Edgewood, MD

⚫ AGT Past President Harry Salem is the 

key organizer of these conferences
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IRAG Workshop November 1993
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NIH Revitalization Act of 1993

• Directed the NIH/NIEHS to establish an applied 

toxicological research and testing program

• Directed NIEHS to: “(a) establish criteria for the 

validation and regulatory acceptance of 

alternative testing methods, and (b) recommend 

a process through which scientifically validated 

alternative methods can be accepted for 

regulatory use”
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NIH Revitalization Act of 1993
(continued)

• Creation of an ad hoc Interagency 

Coordinating Committee on the Validation 

of Alternative Methods (ICCVAM)

• Consisted of representatives from 15 

Federal regulatory and research agencies



Draft FDA/CFSAN Redbook II 1993
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Note: This chapter is not included in Redbook 2000
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ICCVAM Report 1997
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ICCVAM Authorization Act of 2000

• Made ICCVAM permanent

• Codified participating agencies: (1) Agency for Toxic Substances 

and Disease Registry; (2) Consumer Product Safety Commission; 

(3) Department of Agriculture; (4) Department of Defense; (5) 

Department of Energy; (6) Department of the Interior; (7) 

Department of Transportation; (8) Environmental Protection Agency; 

(9) Food and Drug Administration; (10) National Institute for 

Occupational Safety and Health; (11) National Institutes of Health; 

(12) National Cancer Institute; (13) National Institute of 

Environmental Health Sciences; (14) National Library of Medicine; 

(15) Occupational Safety and Health Administration; (16) Any other 

agency that develops, or employs tests or test data using animals, 

or regulates on the basis of the use of animals in toxicity testing.



International Society of Regulatory 
Toxicology and Pharmacology 2005
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National Academies of Science 

Report 2007
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ToxCast (U.S. EPA) 2007

• Established a repository of chemicals for 

testing in high-throughput screening 

assays

• More recently, established a repository for 

high-throughput screening data
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Tox21 Multi-agency MOU 2010
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FDA CRADA with Emulate 2017

⚫ Leverages “organ-on-a-chip” technology

⚫ This collaborative effort has been cited in 

Science, Nature, and other prominent 

technical and non-technical journals

From: https://wyss.harvard.edu/technology/human-organs-on-chips/
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Thank you.


