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2013: Reinvention of ICCVAM; new focus
2() An ICCVAM  Timeline  onagency leadership, specific goals, and

4 stakeholder engagement
4 ‘e\.(EARS OF / 949
ICCVAM
Advancing Alternatives 1999 - 2012: ICCVAM recommendations on alternatives for eye/skin irritation,

to Animal Testin . . . . . . . .
I "9 Skln sen5|t|zat|on, acute tOXICIty, endocrlne dISFUptOFS, pyrogen testlng

2013 - 2020: Increased focus

on computational toxicology,

Tox21 support, and AOPs.
|ICCVAM-recommended alternatives
implemented in regulatory policy for
acute toxicity, endocrine disruption,
and skin sensitization
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1997: Ad hoc 2000: ICCVAM 2009: International Cooperation on
committee Authorization Alternative Test Methods (ICATM)
recommends Act passed established by ICCVAM and
establishment establishing partners in the EU, Japan,

of permanent 15-agency and Canada

ICCVAM committee

Committee

2011: ICATM expanded to include South Korea

2014: 2017:

First ICCVAM NIST joins
Public Forum ICCVAM

2015: First ICCVAM 2018: U.S. Strateqic
ICCVAM Communities Roadmap published
of Practice webinar
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ICCVAM Authorization Act of 2000

PUBLIC LAW 106-545 (42 U.S.C. 285/-3):

"To establish, wherever feasible, guidelines, recommendations, and
regulations that promote the regulatory acceptance of new or revised
scientifically valid toxicological tests that protect human and animal
health and the environment while reducing, refining, or replacing
animal tests and ensuring human safety and product effectiveness."

+ Consumer Product Safety Commission + Agency for Toxic Substances
- Department of Agriculture ' and Disease Registry
- Department of the Interior « National Cancer Institute
- Department of Transportation - National Inst of Env. Health
: . Sciences
- Environmental Protection Agency . . o
- Food and Drug Administration ’ Nat!onal L|br.ary of Medicine
- Occupational Safety and Health Administration - National Institutes of Health

- National Institute for Occupational Safety and Health e e e
+ Department of Energy

- National Institute of Science
and Technology (since 2017)

Public Law 106-545
106th Congress
An Act

To establish, wherever feasible, guidelines, recommendations, and regulations that
promote the regulatory acceptance of new or revised scientifically valid toxicological
tests that protect human and animal health and the environment while reducing,
refining, or replacing animal tests and ensuring human safety and product effec-
tiveness,

Be it enacted by the Senate and House of Representatives of
the United States of America in Congress assembled,

SECTION 1. SHORT TITLE.

This Act may be cited as the “ICCVAM Authorization Act
of 20007,

SEC. 2. DEFINITIONS.

In this Act:
(1) ALTERNATIVE TEST METHOD.—The term “alternative test
method” means a test method that—
(A) includes any new or revised test method; and
(B)1) reduces the number of animals required;
(ii) refines procedures to lessen or eliminate pain or
distress to animals, or enhances animal well-being; or
(iii) replaces animals with non-animal systems or one
ammal species with a phylogenetically lower animal spe-
cies, such as replacing a mammal with an invertebrate.
(2) ICCVAM TEST RECOMMENDATION,—The term “ICCVAM
test recommendation” means a summary report prepared by
the ICCVAM characterizing the results of a scientific expert
peer review of a test 1'ni.'ath|:)-|:!g.r

SEC. 3. INTERAGENCY COORDINATING COMMITTEE ON THE VALIDA-
TION OF ALTERNATIVE METHODS.

(a) IN GENERAL.—With respect to the interagency coordinating
committee that is known as the Interagency g::uginatin Com-
mittee on the Validation of Alternative Methods (referred to in
this Act as “ICCVAM”) and that was established by the Director
of the National Institute of Environmental Health Sciences for
purposes of section 463A(b) of the Public Health Service Act, the
Director of the Institute shall designate such committee as a perma-
nent interagency coordinating committee of the Institute under
the NatinnaFTuximlogy Program Interagency Center for the Evalua-
tion of Alternative Toxicological Methods. This Act may not be
construed as affecting the authorities of such Director regarding
ICCVAM that were in effect on the day before the date of the
il::actment of this Act, except to the extent inconsistent with this
t.

Dec. 19, 2000
[H.R. 4281]

ICCVAM
Authorization
Act of 2000.

42 USC 201 note.

42 USC 285/-2.

42 USC 285/-3.




Interagency Coordinating Committee on the Validation of Alternative Methods

ICCVAM Workgroups and Subcommittees

- Acute Toxicity In Vitro to In Vivo Extrapolation

- Biologics Melrics

. Nanomaterials
* Biomarkers

, _ Ocular Irritation
e Botulinum Toxin

Pyrogen
 Dermal Irritation yros

Read Across
 Ecotoxicology

Research and Development
* Endocrine Disruptors

Skin Sensitization

 Genetic Toxicity - Strategic Roadmap

* Immunotoxicity



UNITED STATES

A | Interagency Coordinating Committee on the Validation of Alternative Methods

Advancing Alternatives
. toAnimal Testing

Validation and Regulufory Acceptance
Toxicological Test Melhods

A Report of the ad
on the

ICCVAM &= NICEATM =

Expert Panel Evaluation of the Validation
Status of In Vitro Test Methods for
Detecting Endocrine Disruptors:

Estrogen Receptor and Androgen Receptor Binding and
Transcriptional Activation Assays

May 21 - 22, 2002

Sheraton Imperial Hotel, Research Triangle Park, North Carolina

SEVAM Agencies:

ICCVAM

Interagency Coordinating
Y Committee on the Validation of
of Alternative Toxicological Methods Alternative Methods

INDEPENDENT SCIENTIFIC
PEER REVIEW PANEL MEETING

Assessing the Allergic Contact Dermatitis
Potential of Chemicals and Products:

Evaluation of the Updated Validation
Status of New Versions and Applications
of the Murine Local Lymph Node Assay

April 28-29, 2009
William H. Natcher Conference Center
National Institutes of Health — Bethesda, MD

Independent Scientific Peer Revie ve In Vitro
uAfleidly  Test Methods Proposed for Assessing Potential
ey Pyrogenicity of Pharmaceuticals and Other Products

¢ February 6,2007 Natcher Conference Center | NIH Campus
ibdiasbakiiides  8:30a.m.-5:00p.m. | Conference Rooms E1/E2 Bethesda, MD
Department of Trans

rmrarer Y NICEAT

s G Gt | Ty P tpryCre
o s At teds | 1o e v At T bt

1CCVAM Agencies:

PraacionRen
s

Modiing » OcepationlSafryand Helth Rdiisztion

QNP

ICCVAM Iuuzsinsssszi NICEATM 5

Expert Panel Meeting to Assess the Current
Validation Status of In Vitro Test Methods for
Identifying Ocular Corrosives and Severe Irrital

Bovine Corneal Opacity and Permeablliy (BCOP)
Han g est Chorioanoic Mamrane (HET-CAM)
Chict

January 11-12, 2005
National Institutes of Health
Natcher Conference Center, Bethesda, Maryland
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The Local Lymph Node Assay: An ICCVAM First
* First method submitted to ICCVAM, 1997
e Sponsors:

— Dr. F. Gerberick, P&G

— Dr. D. Basketter, Unilever
— Dr. I. Kimber, Zeneca

 |[CCVAM International Peer Review Panel

Meeting
The Murine Local Lymph Node Assay: - September, 1998
ettt oo — Valid substitute for guinea pig tests

* Regulatory Acceptance

« U.S. EPA, FDA, CPSC
— October, 1999

https://ntp.niehs.nih.gov/go/40482  + OECD TG 429: 2002
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TOXICITY TESTING IN THE 21S5T
CENTURY: A VISION AND STRATEGY

I}EL.I ‘%ION‘%

avimg Nk Asspeomaml

- 2007 NRC Report:

» Calls for transforming toxicology: “from a
system based on whole-animal testing to
one founded primarily on in vitro methods
that evaluate changes in biologic processes
using cells, cell lines, or cellular
components, preferably of human origin.”

* Envisions pathway-based toxicology, where
pathway perturbations are used to predict
adverse effects

« 2009 NRC report: “the realization of the
promise [of the 2007 report] is at least a
decade away”



 The ICCVAM document: “A New Vision
and Direction for ICCVAM” describes

the initial steps towards a new strategic
direction for ICCVAM and NICEATM

* Covers three areas:

ICCVAM priority setting and science
focus areas for immediate ICCVAM
resource investment

Plans to improve communications with
stakeholders and the public

Exploring new paradigms for the
validation and utilization of alternative
toxicological methods

Journal of the American Association for Laboratory Animal Science
Coy it 2015

by the American Association for Laboratory Animal Science

ns
Pages 170-173

A New Path Forward: The Interagency
Coordinating Committee on the Validation of
Alternative Methods (ICCVAM) and National

Toxicology Program’s Interagenc
Evaluation of Alternative Toxico
(NICEATM)

Warren Casey,™” Abigail Jacobs,” Elizabeth Maull,’ Joanna Matheson,* C|

In 2000, the Coordi on the Validation of Al ive
established, with from Federal y and research agencies tH
toxicologic and safcty testing mformahon Forover15y, ICCVAM and the National
for the Eval of Al e 1 ds (NICEATM) have worke|
wvalidation, and regulatory acceptance of test methods that replace, reduce, or refing
In 2013, both NICEATM and ICCVAM underwent major changes to their operatiy
of regul PP 1 and industry adoption of 3Rs testing methods witl
Accordingly, mcrea;ed emphasis has been placed on international activities, prima
zation for Economic Cooperation and Development and participation in the Inter:
Methods. In addition, ICCVAM has committed to increasing public awareness of
3R activities and to fostering interactions with stakeholders. Finally, altk h it cor
work now includes validation support for Tox21, a collaboration aimed at identify|

pp hes for testing ch Is to better und d and predict hazards to human|
of more efficient operating paradigms, increased international collaboration, improl
stakeholders, and active participation in Tox21 likely will substantially increase th
used in the United States and internationally.

2IeNIRS y/

15 Years Out: Reinventing ICCVAM

In 1997, the Nacional Instirute of Environmental Health Scicnces
(NIEHS) esablished the Interagency Coord Commitcee on
the Validasion of Alicmative Methads (ICCVAM}, an ad hoe foderal
interagency commiree to address the growing need for obraining regu-
latory acceprance of new toxicological test metheds. The thoughe was
thar simulrancous agency evaluarion of new methods thar addressed
the 3Rs (reducrion, refincment, and replacement) of animal resting
by an interagency group could greatly speed up and harmonize the
crass-agency acceprance and adoprion of new methods into federal
roxicity testing guidx]il\u “This activiry was codified into law in 2000
by passage of the ICCVAM Authorizarion Act (2000). The Act
specified 15 agencies (such as the Food and Drug Administration,
U.S. Environmenral Protecrion Agency, Consumer Producr Safery
Commission, Deparment of Transportarion, Occuparional Safery
and Health Ad and U.5. Department of Agriculture) that
would constinure ICCVAM. The Act also prescribed specific dutics
inrended o facilizase review and acceprance of rest methods, cstablished
an excernal scientific advisary commirice, and required the dirccror
of the NIEHS to establish [CCVAM under the Narional Toxicology
Program (NTP) Intcragency Cearer for the Evaluarion of Alcemagive
Tnx\cn]nput Merhods (NICEATM), which currenty &
funcrional uni within the Division of the NTP ar the NIEHS

Over the past 15 years, ICCVAM has successfully evaluared and
recommended numerous alrernative rest merhods for regularory use
(NTP 2012). However, the lack of implementation of ICCVAM-
recommended methods has been an arca of increasing concern. The
NIEHS has worked proactively with our ICCVAM parmens to iden-
tify promising methods, cncouraged and aided rest developers in
building a casc For validating their methods, sometimes provided
financial suppore through comperitive Small Business Innovarion
Grants, and held workshops and cngaged our federal and internasional
partncrs o promore acceprance and use of test methods in specific
arcas of maicology (e, ocular roxiciry and skin scnsirizacion). Even
so. regularory use of alternarive methods has still lagged behind.
Critics have repeatedly pointed ous thar alrernative test methads have
nos been acecpred for regularory decision making and thar the cxpec-
rations for real reducrions in animal use in toxicalogy resting have
always ouspaced the documented progress. It has become clear thar it
s time to change our approach.

“The NIEHS is beginning to move forward with a different philoso-
phy roward ICCVAM. Rather than the NIEHS directing the acrivities
of ICCVAM through NICEATM, the interagency agenda will now be
driven by the parmer regularory agencics—the agencics thar will ulti-
mascly implement the ICCVAM-recommended methods. Regularary
agencics ase required by strure ro use roxicalagy test infarmarion
for a varicty of purposés, including labeling and regiscration, an
these requirements arc not uniform. The ICCVAM Authorization
Act acknawlodges thar some alicmative rest methods promared by
ICCVAM, while deemed valid, may nor mees specific needs of  regu-
latory agency. Wich ICCVAM regularory agencies taking owncrship
of the process, there should be a berer march beoween the altcrmagive

tese mcthods validared and the tests roquired ro
mecs regularory guidelings

Toxicalogy cesting i shiffing fom a primary
facus on adverse phenarypic obscrvatians
in animals o mechanism-based biological
outcomes in virve, and the NIEHS is embracing
this paradigm shife through its parciciparion in
the multiagency Tox21 consortium (Collins er al. 2008). NICEATM
will expand its scope and concenrrare its resources on providing
bioinformatic and computarional roxicology support to NIEHS Tax21
projects

With s purpose of ransforming toxicology by shifting from i siva
animal sradics to in witra assays, in viso assays in lower organisms,
and compurational modcling for roxiciry asscssments, Tox21 has
the real porential 1o result in dramaric changes in the numbers and
ypes of organisms wsed for oxicology testing, A sronger interface of
NICEATM with Tox21 will berter position ICCVAM for addressing
how dara from these new methods can be integrared ina the cxisting
regulatary framewark.

We express our decp appreciasion 1o Willum S. Stokes, who has
served as the director of NICEATM since its inception. In December
2012, he retired from the Public Health Service after 33 years of
dedicared federal service. His vision, persistence, and direction have
been key to bringing NICEATM, ICCVAM, and the Interational
Cooperation on Alrernative Test Methods (ICATM) ro their current
stage of manuricy.

fe arc pleased thar Warren Cascy, who has scrved as depury
dirccrar of NICEATM, will now serve as the acring director. He is
uniquely qualificd for this role, having worked in the arcas of roxico-
genomics, mochanistic rovicology, and biomarker developmen in the
pharmaccurical industry prio to joining the NIEHS.

We look forward to this new approach t promoring the 3Rs—an
approach that will be driven by regularory agency needs while remain-
ing resporsive o the est method development comimuiy.

The authyr deciares she bas no actual or potential competing financial
ngerets

Linda §. Bimbaum

Linda S. Birnbaum

Direcror, NIEHS and NTP

Narional Instirures of Health

Deparement of Health and Human Services
Rescarch Triangle Park, Norch Carolina
E-mail: birnbaumls@nichs.nih.gov

REFERENCES
Calins FS, Gray GM, Bacher JA 2008 Transforming snvranmestal heakh protectisn. Science

ICEVAM AuthorizaSien Act. 000 Publc L 106545, Auaiable: ritp:vesen: gpo gowhisysipksl
PLAY-1085bIS45/pd PLAW- 10§publS45.psf Laccessad 10 January 20131
WTP (Hational Taxicology Programl. 2012 Tes: Mathess Reviewed or Unger Consideration by
oy Ticity E=dpuir. Auailable: itps{ioovam siehs i gov/mesheds/mesodsSum
i [accessed 10 January 2013]




ICCVAM and NICEATM Recognition:
SOT Enhancement of Animal Welfare Award

2006: William Stokes (NICEATM Director)

2010: Leonard Schechtman (former ICCVAM SDCiEty Uf
Chair) 1
SO I ‘Toxicology

2016: Warren Casey (NICEATM Director)

Creating a Safer and Healthier World by Advancing
2017: David Allen (Principal Investigator, ILS the Science and Increasing the Impact of Toxicology

NICEATM support contract) _
2018: Anna Lowit (ICCVAM Co-chair) SOT Achievement Award

2019: Suzy Fitzpatrick (ICCVAM member) « 2019: Nicole Kleinstreuer (former NICEATM
Deputy, current Acting Director)
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20 Years of Contributions: Publications and Presentations
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UNITED STATES

Advancing Alternatives
- to Animal Testing

Scientific Workshop on Alternative Methods
to Refine, Reduce, and Replace the Mouse
LD, Assay for Botulinum Toxin Testing
November 13-14,2006 | Crowne Plaza Hotel | Silver Spring, MD

International Workshop on
#+  Alternative Methods for Human
*, and Veterinary Rabies Vaccine
~ Testing: State of the Science
and Planning The Way Forward

ek R L October 11-13, 2011

U.S. Department of Agriculture
Center for Veterinary Biologics
National Centers for Animal Health
Ames, lowg, USA

Organized by:
'NICEATH - Wafionol Toricalogy Program Interogency Ceter for

Internatlonal Workshop on Alternatlves to the Murine Histamine th Eaoclion of Aemtiv gl Mebots

Sensitization Test (HIST) for Acellular Pertussis Vaccines:

State of the Science and the Path Forward National kexicology Progrom

L L e

el ooty Alternative Approaches [ 7]

: ; for Acute Inhalation
In V!tro to I“ VIVO International Workshop on Alternative Methods to Reduce, Tﬂxi(it}' to nddrﬂ'ss
Extra Polation for Refine, and Replace the Use of Animals in Vaccine Potency
: and Safety Testing: State of the Science and Future Directions Global Hegulatory
H:gh]{lrot}ghput Septomber 14-16,2010 |11 11 Non-regulator}'
/ - William H. Naicher Conference Center .
Prioritization . 3 el Data Requirements
and Decision Making . , st
WEBINAR SE
WORKSHOP 21st Century Testing
L Wednesday, February 17, 2016 « 8:00 a.m. - 6:00 p.m. Dan Huh, Ph
Thursday, February 18, 2016 - 8:30 a.m. - 3:00 p.m. University of Penn
1.5, Environmental Protection Agency . . | Kelly BéruBé, |
Research Triangle Park, North Carolina i 2 Cardiff Univer,

For agenda and registration information, Thursday, Sept. 8, 2016+ 11;
visit http //ntp.niehs.nih.gov/go/ivive-wksp-2016 z '

This webirar is the lastin 2 5
that will be piesented lhmm;

bt Mol b 51531640
ests chosdd be made at least

\'Jl'l\l:ll'\_l ederal TIY Fcday S
For more information and to register, please contact NICEATM:
hitp://iccvam.niehs.nih.gov | 919-541-2384 | niceatm@niehs.nih.gov

ongurs il e 106 pea g 10 s & pho ta 10 b . dihen Slicanse of a compay,
hy i abmul i (i i of the

GEPA

- NIH, B

Scienttfic Wurkshup

Adverse Outcome Pathways:
From Research to llegulatlun
~ September 3-5, 2014

Please visdt harpolfntpusiehs. albugon ga -'m'h'n H mr
Cunferm Center

@ Patonal Teatemtogy Program
WL nprrges of maabs g e Seraa.

Alternative Approaches for Identifying
Acute Systemic Toxicity: Moving From
Research to Regulatory Testing

September 24 - 25, 2015
9:00a.m.~-5:00 p.m.

Porter Neuroscience Research Center
National Institutes of Health

Bethesda, Maryland

I h&ar enda and registration

k nformation, visit
httpu/ntp.niehs.nih.gov/go/atwksp-2015

4 ‘-.

.3" I i . iy




ICCVAM

Home Technology Confidence

ICCVAM 2018-2019

Interagency Coordinating Committee on the Validation of Alternative Methods

ICCVAM Biennial Progress Report

BIENNIAL PROGRESS REPORT [Scarch ICCVAM Roport [
2018.2019 Search ICCVAM Report |83

Interagency Coordinating Committee

Required by the ICCVAM Authorization Act

Utilization Leadership About Reference Pages Search Agencies  Search Topics ) Summarizes agency aCtiVitieS to promote
alternatives or reduce animal use

— Contributions from every ICCVAM member agency

— S—— 2018-2019 report published in July, available at
Biennial Progress Report  rwsinipichs nin govigor2n19iceyamepor 2

The ICCVAM Authorization Act of 2000 directed ICCVAM to prepare a progress report on its first anniversary and biennially thereafter.

Products in the United States. The roadmap described how ICCVAM agencies will encourage development of new technologies for, support
utilization of, and build confidence in new methods. This report summarizes progress toward these goals during 2018-2019.

« Key NICEATM and ICCVAM Accomplishments and Impact 20182019
« Message from NIEHS and NTP
+ Message from NICEATM and ICCVAM

Technology

» Assay Development

» Computational Tools
Development

» Data Resources

» Tox21 Cross-partner Projects

» Assay Application » Assessments of Agency Needs

» Communication and Education and Practices

» Computational Tools » Initiatives to Replace or Reduce
Applications Animal Use

» Policies and Guidance for


https://ntp.niehs.nih.gov/go/2019iccvamreport

UNITED ST

ICCVAM Interagency Coordinating Committee on the Validation of Alternative Methods

BIENNIAL PROGRESS REPORT guwmymsymrmes Blennlal Report:

2018-2019

Interagency Coordinating Committee u
on the Validation of Altermative Methods ¢ HEE Fin d ( :o ntent by Ag en cy

£ zarch Topics

* Hover over “Search Agencies” to
show a list of agencies
 Click on agency of interest

List of articles tagged with that
agency will come up

BIENNIAL PROGRESS REPORT [Soarch ICCVAM Report [
2018.2019 Search ICCVAM Report  [o]

Interagency Coordinating Committee

Click on item to read article

Home Technology Confidence Utilization Leadership About Reference Pages Search Agencies Search Topics

ICCVAM Biennial Report Home » Articles by Topic and Agency https /fntp niehs nih govigo/B56437 (7]

Articles by Topic and Agency

Show 50 ¥ entries Search

Filter by Topic: Filter by Agency: )

# Activities of the Tri-Services Toxicology Consortium « DoD

Airman-en-a chip System Applied to Understanding Hyperoxic Neurotoxicity, MPS, Stem Cells  DoD
Oscillations «

AoPXplorer = AOP DaD

CATMoS and Additivity Approaches to Predict Toxicity of Mixtures » Mixtures Toxicity, Oral Toxicity, —DoD
Acute Toxicity




BIENNIAL PROGRESS REPORT pym v X
2018-2019 Search ICCVAM Report o

Interagency Coordinating Committee

on the Validation of Alternative Methods = fvwo+

Home Technology Confidence Utilization Leadership About Reference Pages Search Age icies SEElERGGI

Acute Toxicity
Biologics

facilite development, va Carcinogenicity
regulato nce of t eth
reduce, or refine the use of aninjieElEGEIY

Developmental Toxicity h

Ecotoxicity

Endocrine Disruptors
hitps://ntp.niehs_nih.govic
Eye Irritation

ICCVAM 2018-2019 Biennial Progress Report

The ICCVAM Authorization Act of 2000 directed ICCVAM to orepare goroaress report on its first anniversarv and bienniallv i

BIENNIAL PROGRESS REPORT [Search ICCVAM Report 8
2018-2019 Search ICCVAM Report  [SY

Interagency Coordinating Committee

on the Validation of Alternative Methods @ fwe [+
Home Technology Confidence Utilization Leadership About Reference Pages Search Agencies Search Topics

ICCVAM Biennial Report Home » Articles by Topic and Agency

hitps:/fntp.niehs.nih.govigo/886437 &

Articles by Topic and Agency

Show 50 = |entries Search:

ter by Topic: Filter by Agency:
Developmental Toxicity « All v

q Adverse Outcome Pathway for Embryenic Vascular Development - AODP, Developmeantal Toxicity EPA, NIEHS
Caenorhabditis elegans Assays for Developmental Neurotoxicity « Developmental Toxicity, FDA
Neurotoxicity
Directive, Funding to Eliminate Animal Testing « Developmental Toxicity, EPA

Metrics, Mixtures Toxicity,
Neurotoxicity

Biennial Report:
Find Content by Topic

Hover over “Search Topics” to show
a list of topics

Click on topic of interest

List of articles tagged with that topic
will come up

* Click on item to read article
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U.S. Strategy and Roadmap: January 2018

A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products
in the United States
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INTERAGENCY COORDINATING COMMITTEE ON THE VALIDATION OF ALTERNATIVE METHODS

More information:

Connect end users
with the developers
of alternative
methods

Establish new validation
approaches that are
more flexible and
efficient

Ensure adoption and
use of new methods
by both regulators
and industry


https://ntp.niehs.nih.gov/go/natl-strategy
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Where we are today...

LB

e @ Integrated

| | Chemical
Environment

=] (*]

R

o

Application of

Modern Toxicology Approaches
for Predicting Acute Toxicity

for Chemical Defense

FDA'S PREDICTIVE
OOOOOOOOOOOOOOOOOOOO
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