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Interagency Coordinating Committee on
the Validation of Alternative Methods

Warren Casey, PhD, DABT
Director, NICEATM

May 30, 2019

Agency for Toxic Substances and Disease Registry + Consumer Product Safety Commission + Department of Agriculture
Department of Defense + Department of Energy « Depariment of the Interior = Department of Transportation
Environmental Protection Agency + Food and Drug Administration » National Institute for Occupational Safety and Health
National Institute of Standards and Technology « National Institutes of Health « National Cancer Institute « National Library of Medicine
National Institute of Environmental Health Sciences - Occupational Safety and Health Administration

Interagency Coordinating Committee on the Validation of Alternative Methods

NTP Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)
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Sl N Interagency Coordinating Committee on
| C CVA V) the Validation of Alternative Methods

Warren Casey, PhD, DABT
Director, NICEATM

May 30, 2019

Agency for Toxic Substances and Disease Registry + Consumer Product Safety Commission + Department of Agriculture
Department of Defense + Department of Energy « Depariment of the Interior = Department of Transportation
Environmental Protection Agency + Food and Drug Administration » National Institute for Occupational Safety and Health
National Institute of Standards and Technology « National Institutes of Health « National Cancer Institute « National Library of Medicine

National Institute of Environmental Health Sciences - Occupational Safety and Health Administration

)\ Interagency Coordinating Committee on the Validation of Alternative Methods

NTP Interagency Center for the Evaluation of
Alternative Toxicological Methods (NICEATM)
I SHASEEN TZ I (NTP)
dEH HHSdASLY BILHE/(NICEATM)
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Interagency Coordinating Committee on the Validation of Alternative Methods

NICEATM

National Institute of Environmental Health Sciences
Your Environment, Your Health.

Interagency Coordinating Committee on the Validation of Alternative Methods

North Carolina
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Interagency Coordinating Committee on the Validation of Alternative Methods

NICEATM

National Institute of Environmental Health Sciences
Your Environment, Your Health.

Interagency Coordinating Committee on the Validation of Alternative Methods
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¥ agenct

ICCVAM

Agency fo Toxic Substances and Disease Registry =
Consumer Product Safety Commission

a Procedures Rezarding the CPSC's Poligy on Animal Testing &
Department of Agriculture [USDA] «

& More USDA papet »

Department of Defense |DoD)

o Move Dol pages =

Department of Energy

Department of the Interior (00

a More Dol pages

Department of Transportation

@ Pigeline and Hazardous Materiats Safefy Administration o
Environmental Protection Azency {EPA|

9 Mose EPA pages «

Food and Drug Administration [FDA| o

o Move FDApages»

National Cancer Institute =

National Institute for Gecupational Safety and Heaith

o Chemicals: Managing Chemical Safetyin the Workplace o
National Institute of Environmental Health Sciences (NIEHS) =
a Mose NIEHS pages»

Mational Institute of Standards and Technology =

o Materials Measurement Laboratory

National Institutes of Health {NIH) &

o Mose NIH pages «

National Library of Medicine [NLM) o

o More MM pages»

Occupational Safety and Health Administration |Department of Labar) o

NICEATM
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= National Cancer Intitute o
* Naional Institute for Occupational Safety and Health =
o Chemigl 02 Shemical Safesy in the Workplace o
* National Institute of Environmental Health Sclences (NIEHS|
a Mose NIEHS pages»
Mational Institute of Standards and Technology =
© Materials Measurement Laboratory &
= National Institutes of Health [NIH) &
o Mose NIH pages «
National Library of Medicine [NLM) o
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HLM pages >
= Decupational Safety and Health Administration |Department of Labar) o

NICEATM
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NICEATM supports ICCVAM
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A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products
in the United States

Janeary 2018

TERMATIVE WETHODS

Una guia estratégica para establecer
nueves enfoques para evaluar fa segurided
«de productes quimicos y médicos
en bos Estados Unidos

Interagency Coordinating Committee on the Validation of Alternative Methods
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A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products
in the United States

p UL LT

L3
-

Una guia estratégica para establecer
nusewes enfoques para evaluar la seguridad
«de productes quimicos y médicos
nbos Estados Unidos

Janeary 2018

TERMATIVE WETHODS

Interagency Coordinating Committee on the Validation of Alternative Methods
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Encourage the adoption of new methods

Help end-users guide the
development of the new methods

Use efficient and flexible approaches to establish
confidence in new methods

Interagency Coordinating Committee on the Validation of Alternative Methods

US Agencies must:

* ldentify testing requirements
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Interagency Coordinating Committee on the Validation of Alternative Methods

|dentifying Testing Requirements

Cnstres it vsilable ot Srivee s

Regulatory Toxicology and Pharmacology

ELSEVIES Touenal homensge: s elievial dumiiscanppih

Status of acute systemic toxicity testing requirements and datz uses by US.
regulatory agencies =
Ty Strfekdand ™, Amy J. Clippleger”. Feffrey R, Dindd Allen’, Ablyad Jcots™!,

Jesunia Matheson”, Anna Lowir’, Emily K. Reiske’, Mark 8 Juhnson', bichae] J. Quinn Je',

David Martie®, Suzanne € Fleepatrick”, Surender Ahir, Nicole Kleinstreser, Warren Casey

Contents Eits wvailible a2 Sesercelim

Regulatory Toxicology and Pharmacology

[outfel homepage: www.dlssiiur comioeareiyriph

International regulatory requirements for skin sensitization testing ]
=

Amber B, Daniel’, Judy Strickland™’, David Allen”, Silvia Gassti”, Valérie Zuang', Juaa Barroso”,
Masirice Whelan®, ML) Régfnbald-Kmel’, Hajime Kojinsa®, Akdyashl Nishikawa®,

Hye-Kyung Park”, Jong Kwon Lee”. Tae Sung Kim®, lsabella Delgado’, Ludimila Ries®, Ying Yang”,
Gangli Wang', Nicole Kleinstreuer'

Corimi b avalkidie at el raelling

LV jownal homapage: wew slaey i o

{Togte
Toxicology in Vitro !@ ;

Alternative approaches for acute inhalation toxicity testing to address global | ®
regulatory and non-regulatory data requi < An i ional ==
workshop report

Ay J. Clippanger™, David Allen”, Annie M. Jarabek, Mareo Carvarn’, Marianna Gica',

A, Hotchkiss®, Grace Patlewice”, Jodie Melbourne', Paul Hinderliter,
Mayeming Yoor, Duageun Huh®, Anna Lowil', Bartam Buckbey, Michoel Baniels™, Kelly Berué®,
Drniel M, Wilso®, Tan Indans”, Mashicn Vinken”

+ Each paper identifies requirements, needs,
and decision contexts

+ Todate: acute systemic toxicity, skin
sensitization, and skin/eye irritation published
or in press

+ ICCVAM is actively compiling the regulations
and guidance used by federal agencies in the
assessment of DART

Interagency Coordinating Committee on the Validation of Alternative Methods

US Agencies must:
* ldentify testing requirements

* Provide clear language regarding the
validation and acceptance of NAMs
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Interagency Coordinating Committee on the Validation of Alternative Methods

|dentifying Testing Requirements

A Cantmen st available ot Scizsliens
o

# 33 Regulatory Toxicology and Pharmacology
L

faurnal henepage: swelseviar dumitscaalpran

Status of acute systemic toxicity testing requirements and datz uses by US.

regulatory agencies =
Sy Sirkand™, Amy A, Clippirger’, Jeffrey Rrown', Dinid Aller, bl Jacols,

Jesunia Matheson”, Anna Lowir’, Emily K. Reiske’, Mark 8 Juhnson', bichae] J. Quinn Je',

David Martie®, Suzanne € Fleepatrick”, Surender Ahir, Nicole Kleinstreser, Warren Casey

Contents Eits wvailible a2 Sesercelim

Regulatory Toxicology and Pharmacology

[outfel homepage: www.dlssiiur comioeareiyriph

International regulatory requirements for skin sensitization testing ]
=

Amber B, Daniel’, Judy Strickland™’, David Allen”, Silvia Gassti”, Valérie Zuang', Juaa Barroso”,
Masirice Whelan®, ML) Régfnbald-Kmel’, Hajime Kojinsa®, Akdyashl Nishikawa®,

Hye-Kyung Park”, Jong Kwon Lee”. Tae Sung Kim®, lsabella Delgado’, Ludimila Ries®, Ying Yang”,
Gangli Wang', Nicole Kleinstreuer'
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Toxicology in Vitro

LVIER Jowtnal hamapege: s slanyis comleeaimaning T

Alternative approaches for acute inhalation toxicity testing to Jddress global | m
regulatory and non-regulatory data requi < An i =
workshop report

Ay J. Clippanger™, David Allen”, Annie M. Jarabek, Mareo Carvarn’, Marianna Gica',

Sean Gehen', Jun A, Botchkiss”, Grace Patlewice”, Jodie Melbourne®, Paul Hinderliter',
Mayeming Yoor, Duageun Huh®, Anna Lowil', Bartam Buckbey, Michoel Baniels™, Kelly Berué®,
Danicl M. Wilson?, Tan ladans’, Mathics Vinken”
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Laws & Regulations Abaut EPA

CONTACTUS
ez (F) (w) (3) B

e
Strategic Vision for Adopting 21st Century
Science Methodologies
»
SR | FDA'S PREDICTIVE

Rtlabed Tapics: Pesticide Science and Assassing Pasticide Risks CONTACTUS  SHARE (£) (w) [P (B

TOXICOLOGY ROADMAP

- N _ai
Process for Establishing & Implementing Dec 2017
Alternative Approaches to Traditional in Vivo
Acute Toxicity Studies Qualification of Medical Device
. Development Tools
SEPA S e

Guidance for Industry, Tool
e Developers, and Food and Drug
Apsensing and Managiog Chemicals endet TSCA. . D9 @ @ Administration Staff

Envirenmental Topics Larws & Repulations About EPA

sailzai'  Alternative Test Methods and
momesenesi Strategies to Reduce Vertebrate

ol Exiting Chemica

s, Animal Testing

Document isswed on: Angust 1, 2017

Interagency Coordinating Committee on the Validation of Alternative Methods

US EPA Office of Pesticides and US EPA Office of Toxics (Chemicals)
are now accepting waivers using in vitro methods in place of LLNA

“Given the substantial scientific evidence and international activities
supporting the new methodologies for skin sensitization testing, EPA will
begin accepting these approaches immediately under the conditions
described in the draft policy document.”

Laws & Regulations Abaut EPA

CONTACTUS  SHARE l l-'F. El
News Releases i

News Releases from Headquarters > Chemical Safety and
Pollution Prevention (OCSPP)

EPA Releases Draft Policy to Reduce Animal
Testing for Skin Sensitization

10/2018
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K PP " icide Ricks | Bigk CONTACTUS
SHARE f l 0 R

LS. FOOD & DRUG

ADMIMISTRATION

Strategic Vision for Adopting 21st Century
Science Methodologies

n e S
v v bt
ey

FDA'S PREDICTIVE

Emvironmental Topics Laws & Hegelations Abous EPA — TOXI COLOGY RDAD MAP
Roelated Topics: Pesticide Science and Assessing Pasticide Risks CONTACTUS  SHARE '_f_! l' 1‘ H
Process for Establishing & Implementing Dec 2017
Alternative Approaches to Traditional in Vivo
Acute Toxicity Studies Qualification of Medical Device
. Development Tools
aEﬂA E::flﬁi:.m.

Guidance for Industry, Tool
pres Developers, and Food and Drug
swie (7) ) () (@ Administration Staff

Envienmental Topics  Laws & Regulations  About EPA

Assessing and Managing Chemicals under TSCA

Assassing and g

Genilcter Alternative Test Methods and
moesvsty Strategies to Reduce Vertebrate
s, Animal Testing

Document isswed on: Angust 1, 2017

Interagency Coordinating Committee on the Validation of Alternative Methods

US EPA 525 A 2 US EPA S4(chemicals) £ A= LLNAO CHol
invitro A& S 0|8 §.FP_1 HAES BOIE0=3
“NRLEY A0 (e 4Ze 48 SHY Mz LEE X ots HA

sSS = [, EPAC ZHEH0 IHE X0 (H8t 01t E2HS SN TUS
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Environmental Topics Laws & Regulations About EPA

CONTACTUS  SHARE [ l'i E
News Releases NN

News Releases from Headquarters > Chemical Safety and
Pollution Prevention (OCSPP)

EPA Releases Draft Policy to Reduce Animal
Testing for Skin Sensitization

10/2018
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"\ Interagency Coordinating Committee on the Validation of Alternative Methods

US EPA Office of Pesticides now accepts
waivers for dermal LD50 testing

s e CONTACTUS  SHARE () (W) (@) (=)
Pesticides HY@o®
Pesticides Home

New EPA Guidance for Testing

A-Z Index

st Pesticides Will Reduce Animal
Antimicrobial Pesticides Te Sting
Biopesticides

reeiomoffomationact— FOT Release: November 29, 2016

Requests

Interagency Coordinating Committee on the Validation of Alternative Methods

US Agencies must:
* ldentify testing requirements

* Provide clear language regarding the
validation and acceptance of NAMs

* Promote International Harmonization
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Requests

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

The International Cooperation on
Alternative Test Methods (ICATM)

= 0] IO

* Promote international cooperation in the areas of:

— validation studies,
- independent peer review, and

- development of harmonized test methods and recommendations.

Interagency Coordinating Committee on the Validation of Alternative Methods

6 Most Common Toxicity Test

Acute oral

Acute dermal
Acute inhalation
Eye irritation
Skin irritation
Skin sensitization
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U.5. Strategic Roadmap

Introduction
Implementation
Acute Systemic Toxicity
Skin and Eye Irritation
Skin Sensitization
Development
Contributors

References

SHARE THIS:
s ntpniete. o gl 823

Strategic Roadmap:
Implementation

View details of ongoing and planned activities for implementation of the Strategic
Roadmap In the following areas:

» Acute Systemic Towcity
» Eye and Skin lrmitation

o Sk wgikizat

ICCVAM establishes temporary ad hoc workgroups to perform specific tasks identified
ttee as being img for the develop orvali of new
hodologies, and itis i that [CCVAM ps will play a key
role in implementing the goals of the strategic readmap. The workgroups are chaired
by represantatives from agencies that use or require data from the topic of intarest.
The chairs are respansible for developing the group's scope and charge, whichis then
reviewed and approved by ICCVAM. ICCUAM member agencies and partners in the
International Coogeration on Alternative Test Methods (EURL ECVAM, JaCVAM,

appraach

iccvam implementation

Google

Computational
Models

Published  patapases  Validation
Data

Studies Integrated
Chemical

@ Environment

&

Download Link to other
b= Export querie
"”:\‘ﬁ' -l:’ reference lists Queries resources
" 455
__i___.:.n ﬁ
; - B 4= :
tunca : —— . ~
rd y e

Machine learning

Invitrotoinvivo |
extrapolation | W

[

Chemical space y

2019...
characterization
\

And more coming spri
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U.5. Strategic Roadmap

Introduction
Implementation
Acute Systemic Toxicity
Skin and Eye Irritation
Skin Sensitization
Development
Contributors

References

Strategic Roadmap: —
Implementation

View details of ongoing and planned activities for implementation of the Strategic
Roadmap In the following areas:

» Acute Systemic Towcity
» Eye and Skin lrmitation

o Sk wgikizat

by the c ttee as being img for the develop or ion of new
approach methodologies, and it is envisioned that ICCVAM ps will play a key
role in implementing the goals of the strategic readmap. The workgroups are chaired
by represantatives from agencies that use or require data from the topic of intarest.
The chairs are respansible for developing the group's scope and charge, whichis then
reviewed and approved by ICCVAM. ICCUAM member agencies and partners in the
International Coogeration on Alternative Test Methods (EURL ECVAM, JaCVAM,

ICCVAM establishes temporary ad hoc workgroups to perform specific tasks identified

iccvam implementation

Google

Computational  Published Databases  Validation
Data

Models

Studies Integrated
| Chemical

@ Environment

N T

Download Link to other
b E rie:
"”:\‘ﬁ' -l:’ reference lists Ao g resources
" 455
| oAt ﬁ
- y - : w= & '
o " 5 S
7 y N Machine learning
Run workflows In vitro to in vivo

I
extrapolation E : -

Chemical space y

And more coming spring 2019... ]
characterization
S
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Interagency Coordinating Committee on the Validation of Alternative Methods

Questions?

warren.casey@nih.gov
nicole kleinstreuer@nih.gov

Interagency Coordinating Committee on the Validation of Alternative Methods

Questions?

warren.casey@nih.gov
nicole kleinstreuer@nih.gov
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Getting closer
to non-animal
approaches

in science?

Lessons from
around the world

Troy Seidle

Vice President
Research & Toxicology

tseidle@hsi.org

BioMed2l.org

{';ﬁ;ﬁ HUMANE SOCIETY
‘\@fsf INTERNATIONAL

BEXOMED”

Animal use in Canadian laboratories
1975 - 2016

‘3R’ principle of Reduction, Refinement & R
of animals in science introduced in 1959 (60

Canadian Council on Animal Care (CCAC)
established 1968

SOURCE: ANNUAL ANIMAL DATA REPORTS — CCAC.CA
o
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Lessons from around
the world

Troy Seidle

Vice President
Research & Toxicology

tseidle@hsi.org
MedZl.org

%’:ﬁ;ﬁ HUMANE SOCIETY
__qs_f INTERNATIONAL

M
De
O
<
M
)
'i‘?:;i

7" LI-I:I- Al o-IE L= AI-.Q.

o

1975 - 2016

S22 3R A2 Reduction(&H 2 Ref:nement 7H M) &
Replacement(CHA|) 19594 = 24 |

Canadian Council on Animal Care (CCAC)
established 1968

SOURCE: ANNUAL Al AL DATA REPORTS — CCAC.CA

HGMAHE SOCEE‘I'Y
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Insanity
is repeating the same
mistakes and expecting

different results.”

E2OMED’ @ vz

Evolution vs. Revolution
replacing parts one by one vs. building something new

Hudson Bay

WA
i/

f= 40 h
4,349 km

United States '

BEXOMEDY
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Insanity
is repeating the same
mistakes and expecting

different results.”

f= 40 h
4,349 km

United States '

% HUMANE SOCETY
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High failure rates for candidate drugs

that appear safe & effective in animals

i . Upto

E : TR

& 0 $2.5 billion

2 :

s —— 13.5 years

g Thousands of animals
ué 20

é 10

=

=

O M~ o0 0 0 o ™Nom
§RifEEgegsgEgees g
2 2ZIRRRERRARRANINRANAA
O3 O 6% 5% 05 02 18 08 16 26 20 78 @0 18 B 1 1A 6

Cost of a new drug in USS (billions)

Diata: USFDA, PRRMA

“Most of this failure is due to the limited o i
predictive value of preclinical models.”

PLENGE ET AL. NAT REV DRUG DISCOV, 2013; 12: 581-94; KOLA & LANDIS, NAT REV DRUG DISCOV. 2004; 3; 711-15

;""\

...h HUMAMNE SOCIETY

l-'.-, g C.-I M E D‘I! INTERNATIONAL

“We have moved away from studying human disease in humans...
The problem is that it ad, and it’s time we stopped
dancing around the problem... We need to refocus and

s for use in humans,

-Elias Zerhouni, MD
Former Director
National Institutes

of Health, USA

’ !HEDIT HUTVERG]DU'

;""\

...h HUMAMNE SOCIETY

F_, g Cj M E DI INTENMATRINAL
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Up to
$2Z 9N A
13.5 4

SHoRE| SEE

Number of new drugs approved
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CREDIT: ASIA NEWS

PLENGE ET AL. NAT REV DRUG DISCOV, 2013; 12: 581-94; KOLA & LANDIS, NAT REV DRUG DISCOV. 2004; 3; 711-15
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Modern, human-relevant tools
» organ-on-a-chip

CREDIT: MiH / NATIOMAL CENTER FOR ADVANCING TRANSLATIONAL SCIENCES CREDIT: W55 INSTITUTE / HARVARD UNIVERSITY
o
= & — ] T HUMANE SOCIETY
=] F—J ) M E D TEy  INTERNATRONAL

Modern, human-relevant tools
» multi-organ human-on-a-chip

~OFTries/
Testicles

Adipose
Tissuses

Pancreas

CREDIT: TISSUSE / TECHNICAL UNIVERSITY OF BERLIN Ay

T y 0% HUMANE SOCIETY
S2OMED g
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CREDIT: MiH / NATIOMAL CENTER FOR ADVANCING TRANSLATIONAL SCIENCES CREDIT: W55 INSTITUTE / HARVARD UNIVERSITY
o
= & — ] T HUMANE SOCIETY
=] F—J ) M E D TEy  INTERNATRONAL
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~OFTries/
Testicles

Adipose
Tissuses

Pancreas

CREDIT: TISSUSE / TECHNICAL UNIVERSITY OF BERLIN Ay

T y 0% HUMANE SOCIETY
S2OMED g
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Modern, human-relevant tools
» high-throughput / high-content in vitro

CREDIT: NIH / NATIONAL CHEMICAL GENOMICS CENTER CREDIT: P&G

SX2OMED? G womane sogerv

Modern, human-relevant tools

» understanding complex disease biology

pidemigiogy

MOLECULAR  CELLULAR ORGAN ORGANISM  POPULATION

EXPOSURE EVENT RESPONSE

& pL&] EEp[2b [0 p )

Mining expertise from
different disciplines

- Biology (fundamental & applied)

« Chemistry

* Clinical & epidemiology

* Engineering

 Computational modeling

* Etc.
] .J . 29 CREDIT: HUMANTOXICOLOGYPROJECT.ORG ':r"—-‘.'h HUMANE SOCIETY
EO0OMED R S o
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» high-throughput / high-content in vitro

CREDIT: NIH / NATIONAL CHEMICAL GENOMICS CENTER CREDIT: P&G

SX2OMED? G womane sogerv

SICi=o|H ALZHo] CHS Sl d =2 715
» S &2 2 Y (disease biology) O| Sff

MOLECULAR CELLULAR
EXPOSURE EVENT RESPONSE ORGAN ORGANISM POPULATION

& pL&] EEp[2b [0 p )

Mining expertise from
different disciplines

- Biology (fundamental & applied)
« Chemistry

* Clinical & epidemiology

* Engineering

* Computational modeling

* Etc.

F‘;‘h HUMAMNE SOCIETY

F') g CJ M E D 21 CREDIT: HUMANTOXICOLOGYPROIECT.ORG L"gj' llllllllllll
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Modern, human-relevant tools
» computational modeling

“And that's why we need a computer”

Combining human-relevant tools
saves animals, money, time & better predictions

Testing Approaches

BITS OF DATA

PER WEEK

CREDIT: HUMANTOXICOLOGYPROIECT.ORG

o

.
At HUMAME SOCIETY
&}' INTERNATIINAL
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BITS OF DATA
PER WEEK

CREDIT: HUMANTOXICOLOGYPROIECT.ORG Frany
b
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Barriers to replacement of animals

‘testing’ vs. ‘research’

— Authorities in key countries

TESTING Test data Requi s may includ rn\usta_llagreelaachange
(regulatory) iequired by ) ACUTE TOXIGITY - ORAL = even 1 holdout means
government O ACUTE TOXIGHTY - SN ammal_te_stlng will continue
authorities 1 ACUTE TOXICITY - INHALATION '_f | | J COMPANIES
prior to O EYE IRRITATION : - I l T
o) marketing _| O SKINIRRITATION  mmmd  Jug o %
3 O SKIN ALLERGY ; be
& oy IS TT SAFE? O GENETIC TOXIGITY %e l ’
- O REPEATED DOSE TOXICITY
&H DOES IT WORK? | O REPRODUCTIVE TOXICITY ?
‘ O DEVELOPMENTAL TOXICITY

O CARCINOGENICITY

=]
RESEARCH
(fundamental & biomedical)
Animal use Ethical
Research funding body gy e.g. 5100M for lung Scientists seeking [ Protocol " cmtee,
{government, charity, cancer: funding prepare ‘ application review
etc.) decides funding improved animal mode™ "’" proposals -
priorities & publishes -0OR~- according to ‘
funding call lung cancer-on-a-chip funding body __ Human-based
using human tissue criteria approach
- " . ey
B2OMED s s

Achieving replacement in practice

» 1 test / regulation / country at a time

Deletion of 1-year dog test

*  First scientific redundancy analysis
published in late 1990s

» Test requirement deleted in US, India,
EU & Canada between 2007-16

* Japan & S Korea took action in 2018

* Brazil is the last major market to move

=» 20+ years to remove 1 test in
1 industry sector!

CREDIT: CONGRESSMAN W PARK Paan
5§55 HUMANE SOCETY
LRTSa Y INTERNATHINAL
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Alal — Authorities in key countries
I E Test data Requi s may includ must all agree to a change
=y ¢ = even 1 holdout means
{TWLI“] required by O ACUTE TOXICITY - ORAL imal testin will contin
government 0 ACUTE TOXIGITY - SKIN anima’ IEsunenylconunue
authorities LI ACUTE TOXICITY - INHALATION | I L COMPANIES
prior to O EYE IRRITATION I l TEST
@) marketing _J] U SKINARITATION D P - e o EEEE) ACCORDING
™ O SKIN ALLERGY L TOTHE
r 0 GENETIC TOXICITY e | " W
4 H IS IT SAFE? 0 REPEATED DOSE TOXIGITY \ & REGULATION
DOES IT WORK? | O REPRODUCTIVE TOXICITY ? R
L O DEVELOPMENTAL TOXICITY H ﬁ
0O CARCINOGENICITY
o
{1
— 1
21IE -
(7| =+ & HEO| 20| C| F)
Animal use Ethical
Research funding body gy e.g. 5100M for lung Scientists seeking [ Protocol D cmtece. B
{government, charity, cancer: funding prepare ‘ application review =
etc.) decides funding improved animal mode™ "’" proposals -
priorities & publishes -0OR~- according to ‘
funding call lung cancer-on-a-chip funding body _ Human-based
using human tissue criteria approach
. an
H2OMED @ s

S=LHH =&

1 test / regulation / country at a time

& o|&3}of 14
1990 28 XS Ef
=L Q6= 249
» 2007-16 O|=, 1= T-r%i, FHLCE Ofl A
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AME 13 718 5t=El 20'E
Ol 48
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Legislative reforms

» enacting ‘mandatory alternatives’ laws

European Union

* Requirement to use available alternatives
established in 1986 Animal Experiments
Directive and subsequent regulations

Brazil

= 2014 CONCEA Resolution establishes 5-year
mandatory phase-out for animal tests with
government-recognized replacement

United States

= 2016 revision of Toxic Substances Control Act
introduced unprecedented animal protective
language in a US national chemical law

South Korea

¢ 2017 ‘K-REACH' Reform Bill introduced
established first-in-Asia animal protective
language in a national chemical law

EXOMEDY

] OURCE: LUSH PRIZE

Toxic Substances
Control Act

South Korean politicians propose K-REACH
animal testing reduction principles

Environment ministry sees amendment as positive

12 October 2017 / Al i & substituti

K-REACH, South Korea, Test methods

HSI’s BioMed21 Collaboration

» critical reviews &

consensus-building

Funded reviews have identified
poorly predictive models &
suggested novel roadmaps

* Alzheimer’s disease

* Amyotrophic lateral sclerosis
* Asthma

* Autism spectrum disorder

* Autoimmune disorders
* Cardiovascular disease
* Diabetes type ll
* Liver disease
* Parkinson’s disease
* Tuberculosis
» Zika virus
... others in development

EXOMEDY

L

International workshop series

* > ¥

* Europe (Brussels, Dec. 2015)
* Langley et al. Drug Discov. Today 2017

e Latin America (Brazil, May 2017)
*  Triunfol et al. Drug Discov. Today 2018

* North America (Bethesda, June 2017)
* Marshall et al. Drug Discov. Today 2018

| peassicns #
g e
o ot e v T s
b
e

wih ekt
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] OURCE: LUSH PRIZE

Toxic Substances
Control Act
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- 2016 _ﬂi{% a2 A8 g2 Sol South Korean politicians propose K-REACH
S i ssEs AT A animal testing reduction principles

't:::»_[‘i- Environment ministry seés amendment as positive

12 October 2017 / Al i & substitution, K-REACH, South Korea, Test methods

HSI’s BioMed21 Collaboration
» critical reviews & consensus-building

==L .
Mo| o Mo Cf3t 2|5 =2 @ %y W
Alzheimer’s disease AE{LHM'E 34

Amyotrophic lateral sclerosis * Europe (Brussels, Dec. 2015)

Asthma * Langley et al. Drug Discov. Today 2017

e Latin America (Brazil, May 2017)
*  Triunfol et al. Drug Discov. Today 2018

Autism spectrum disorder
Autoimmune disorders
Cardiovascular disease
Diabetes type I

* North America (Bethesda, June 2017)
* Marshall et al. Drug Discov. Today 2018

Liver disease : ol

wih ekt

Parkinson’s disease
Tuberculosis

Zika virus

... others in development

EXOMEDY
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Eliminating
poorly predictive
models

* Parkinson's
Disease

* Diabetes

* Asthma

* Chronic Pain
» Schizophrenia
* Depression

e Autism

* Parkinson’s
Disease

* Diabetes

s Asthma

¢ Chronic Pain
* Schizophrenia
* Depression

* Autism

Legislative reforms

Commissaon

IMI projects contribute to the 3Rs

Replacing
animals with
better in vitro &
in silico models

* Diabetes

* Cancer

* Schizophrenia

* Chronic pain

* Drug safety

* Parkinson’s
Disease

Alternative tools

* Biomarkers

= Novel cell lines

* 2D and 3D cell
cultures

* Imaging

* Computation

* Simulation

* Pooling &
novel analysis
of existing data

CREDIT: C DESAINTES, EUROPEAN COMMISSION

enacting ‘mandatory alternatives’ laws

LT i H- R' 1209

I e Aet e that son-animal methods
i and i pregsals fur all pessil
1 ar supportsd by the Notiomal Institoles of Hoath

Humane and Existing Alternatives in
Research & Testing Sciences (HEARTS) Act

acknowledges that:

* “Agreat deal of research that has utilized
animal studies yielded no benefits for humans”

« “Qversight is generally week and little heed is
paid to the use of non-animal methods or the

avoidance of duplication”

A BILL
To amend the Publie Health Serviee Aet o emsure thot
non-gmimal methods are provitize], where applicable and
lesgible, in proposals for all vesearch to be comdneted
or supported by the National Institutes of Health, and
for other purposies.
1 Bte ot eniaeled by the Senate ned Howse of Represendo-

2 fives of the Dnited Stades af Amervea in Comgress asseanbled,
3 SECTION 1, SHORT TITLE.
4 This Act may be cited a5 the ~Hiumane and Existing

5 Alternatives in Hesearch and Testing Seiences Aot of

& 2018 or the “HEARTS Aet o 2009

» A system of active incentives is needed to
encourage researchers to utilize humane, cost-
effective, and scientifically suitable non-animal

methods”

{*";- % HUMANE SOCIETY
@!‘ INTERNATHINAL
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Turapean
Commissaon

IMI projects contribute to the 3Rs

3RS HIYSH= & A19|} O|LIME|E (1m1)

Replacing
animals with
better in vitro &
in silico models

Eliminating
poorly predictive
models

Alternative tools

* Parkinson’s s Parkinson’s * Diabetes * Biomarkers
Disease Disease * Cancer * Novel cell lines

* Diabetes * Diabetes * Schizophrenia * 2D and 3D cell

* Asthma * Asthma « Chronic pain cultures

* Chronic Pain ¢ Chronic Pain * Drug safety * Imaging

» Schizophrenia * Schizophrenia * Parkinson’s * Computation

* Depression * Depression Disease * Simulation

* Autism * Autism * Pooling &
novel analysis
of existing data

CREDIT: C DESAINTES, EUROPEAN COMMISSION

49 4
THHIAI Ol 8k 7

1T CONGRISS H R 1209 BIE.J_I. %.?.2!. *Igoﬂ Olo-i ?_lE ‘|OI_T|_
=
P M A8 71S o CHMAE (= 2)E I
il b e HEARTS & 2 :
. "SENYS YR Bi70| A4t
Ao olz2sE FA X &
- HSESAEY AF20t 2E Qs HEH 0l
S=HY0| s 25t Fal”

To amend the Poblie Health Service Aet to ensore thot E‘_‘x:_é‘al__l U]%‘Z‘-‘ ‘:CEJI'HI:I-'QI %%% El-lé;§|-6|-7|

non-gmmal methods sre provitized, where applivable and ‘?— CP_} g ):\-I_l E| _l;l_ AI i Eéxl 2

lesgible, in proposals for all vesearch to be comdneted

or supported by the National Inatitutes of Health, and

for other purposes.
1 Bie ot eweted by the Senate o Howse of Representa-
2 tives of the United Stales af America in Congress assembled,
3 SECTION 1, SHORT TITLE.
4 This Act may be cited a5 the ~Hiumane and Existing
5 Alternatives i Hesearch and Testing Seienees Act of
& 209" or the “HEARTS Act of 20197 o

| Lol 2014 \_@1‘: HUMANE SOCIETY
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Bringing it all together

» adopting strategies that work

REGULATORY
TESTING

Test data
required by
government
authorities

prior to

marketing
&
IS IT SAFE?

DOES IT WORK?

e.g. 550M for lung cancer:
improved animal models

-0R -

lung cancer-on-a-chip
using human tissue

O ACUTE TOXICITY - ORAL
O ACUTE TOXICITY - SKIN

O AGUTE TOXICITY - INHALATION

O EYE IRAITATION Mandatory
O SKIN IRRITATION .

O SKIN ALLERGY ~ HEEED g alternatives
0O GENETIC TOXIGITY

0 REPEATED DOSE TOXICITY laws globally
0 REPRODUCTIVE TOXICITY & multilateral
0O DEVELOPMENTAL TOXICITY AL

O CARCINOGENIGITY harmonization

Authorities in key countries
giee to the change

frameworks

Animal use Animal

Scientists seeking [— Protocol p ¢
funding prepare application cmtee,
) review

proposals
according to
funding body
criteria

_ Human-based

approach
0
ey

HUMAMNE SOCIETY
INTERNATIINAL

Fo
g

(AN

PRESENT

»
h
k « HUMANE SOCIETY
h‘,}? INTERNATIONAL

Thank you!
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Bringing it all together

» adopting strategies that work

— Authorities in key countries

REGULATORY

Test data pe to the change
ECTING O ACUTE TOXICITY - ORAL =
TESTING required by 0 ACUTE TOXICITY - SKIN
government O ACUTE TOXICITY - INHALATION
authorities O EYE |RRITATION
prior to 0 SKIN IRRITATION
g» marketing __| 0 SKIN ALLERGY s
3 0O GENETIC TOXIGITY
& s IS IT SAFE? O REPEATED DOSE TOXIGITY
& H 0 REPRODUCTIVE TOXICITY
_ DOESITWORK? | o npyELOPMENTAL TOXICITY
— O CARCINOGENIGITY
RCH
Animal use Animal
e.g. $50M for lung cancer: Scientists seeking [— Protocol » “C
improved animal models funding prepare application cmtee. !
-0R - W)  proposals — el
lung cancer-on-a-chip  according to
using human tissue funding body | Human-based
criteria approach

4\
{r‘:"- 7% HUMANE SOCIETY
LRTSa Y INTERNATHINAL

PRESENT

"

a
ook )
GRS Homane sos Thank you!

(AN
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Microengineered Physiological Bio-mimicry:

Human Organs-on-a-Chip (

®

D. Dan Huh

"rzj Pﬁ‘nﬂ BIOLOGICALLY INSPIRED

ENGINEERING SYSTEMS LABORATORY

How to design and create organ chips?

Mimicking complex organ-level

67
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Lung Infection

™ Caplary ™

™ Capilary™

- Capiltary v

Capilary ’
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-on-a-chip

- Capilary

Human small airway ape
|

E

| | Human g
ECM gel | fibroblast

ECM el |

Huméan fung endat s Hurr:zﬁ fung endothelia
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Inflammation

Unfolded protein
response {UPR)

\

Rirway remodeling

fa:“ Smoking

il machine

Humidifier

Jungwonk Pagk




Technolngy Impact Award |
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Ben 13[.1!:[

Vascularized islet-on-a-chip

Scott Warthen

Vascularized tumor-on-a-chip

Vascularized fat-on-a-chip

Patrick Seale

Weall Yanp
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Human

eye-on-a-chip




HIO|2MLZ 2+ 20| thAllV|s 2

e r. ' mmﬁ ’

Llos:d mrndln
001 02 03 04 03 08 0T 08 08 19

Time (sac)

immis)

'EEEEE

Blinking spoed

| Hectromechanicsl
| | actuator

Deainage channed
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Andre: Geargesty

AUTOMATED FLUID HANDLING

HIO|2MLZ 2+ 20| thAllV|s 2

Microengineered
of human organs
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Organs-on-chips at the frontiers
of drug discovery

http:/ [tedxtalks.ted.com /video /Engineering-human-organs-onto-a

NIH/NCATS Tissue Chip Program
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