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(‘ AATJEhns Hopkins University Center for Alternatives to Animal Testing

The Transatlantic Divide

Top-down development
of new toxicological tools

e

chl‘ﬁ far ’l.'l natved
o Animal Testing

TOXICITY TESTING IN THE 21ST

CENTURY: A VISION AND STRATEGY

| |
,J/f I

| Car‘!ng for amméll:s
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Bottom-up support to =\ ]
alternative methods and Fg® (@
legislative pressure T (R

HMN { KN
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BLOOMBERLC
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The NTP Roadmap are consistent with the recent
NAS Report

® 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,

TOXICITY TESTING IN THE 21ST or cellular components, preferably of
CENTURY: A VISION AND STRATEGY e
human origin.

w "'1 — Envisions pathway-based toxicology,

where pathway perturbations are used
%IFNFE to predict adverse effects
DEL]‘;ION‘; — 2009 NRC report: “the realization of the
— promise [of the 2007 report] is at least a
decade away”

National Research Council. 2007. Toxicity Testing in the Twenty-first Century: A Vision and a Strategy.
Washington, DC: National Academy of Sciences. Available:
http://books.nap.edu/catalog.php?record_id=11970



Advancing Alternative Methods at FDA
FDA's Alternative Methods Working Group

PRESENT '1la.. FUTURE

Objectives of FDA's Alternative Methods Working Group

e Discuss FDA-wide new in vitro, in vivo, and in silico methods, including research,
training, and communication.

* Engage with U.S. Federal partners and global partners to promote discussion,
development, and acceptance of regulatory performance criteria for such assays.

* Establish a dialogue and develop partnerships with FDA stakeholders to explore
regulatory science applications for such technologies.

* |dentify the performance criteria of microphysiological systems by engaging with
FDA experts and FDA stakeholders through public-private partnerships.



ICCR (International Cooperation on
Cosmetics Regulations:
L min HRFERZE)E
ICATM (International Cooperation on
Alternative Test Methods:

KREFARZEREBNZE)

International Cooperation
on Cosmetics Regulation



Integrated Strategies for Safety Assessments of Cosmetic Ingredients

Organizaton  Name |
Julcemara Gresselle de Oliveira

Nashira Vieira O’Reilly Cabral Podasa

Renata Amaral

Ariadne Morais

Eric Vaillancourt

Feny Corelre (120

Petra Kern (P&G)

Beta Montemayor

Andrea Richarz

Matt Dent (Unilever) *Co-Chair

Rob Taalman

Reinhard Kreiling (Clariant Produkte GmbH)
Akihiko Hirose

Hajime Kojima *Co-Chair

Masato Hatao (ICIA)

Yutaka Kasai (Kao)
(DTS stanley Milstein

CELET W Rajeshwar Verma

Craig Weiss (Cosmetic Product Testing Co.)
Jay Ansell

National Department of Health, Momeena Omarjee
South Africa

CTFA South Africa Dershana Valla



Computsbin=al Texicology 7 (ZILH) H1-25

Comders 1iss avadlable at Sciencelhrect

Computational Toxicology

journal homepage: wersolsovier.oomiooste’oomtox

Principles underpinning the use of new methodologies in the risk assessment |
of cosmetic ingredients .

Matthew Dent™*, Renata Teixeira Amaral”, Pedro Amores Da Silva®, Jay Ansell*, Fanny Boisleve”,
Masato Hatao™ Alihiko Hirose', Yutaka Kasai®, Petra Kern', Reinhard Kreiling', Stanley Milstein’,
Beta Montemayor®, Julcemara Oliveira, Andrea Richarz™, Rob Taalman®, Eric Vaillancourt®,
Rajeshwar Verma', Nashira Vieira O'Reilly Cabral Posada', Craig Weiss”, Hajime Kojima’
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Part 2 Report: SEURAT-1 workflow as a basis

TIER 0: loenTiFy Use Y
SCENARIO, CHEMICAL '
OF CONCERN AND
COLLECT EXISTING
INFORMATION

TIER 1: Hveomiesss “ 5. SYSTEMIC BIOAVAILABILITY (PARENT V5. METABOLITE(S), TARGET ORGANS, INTERNAL
FORMULATION FOR A8 CONCENTRATION)
INTIO AFPROACH \Y)

[l 6. MOA HYPOTHESS GENERATION (WEIGHT OF EVIDENCE BASEDON AVAILABLETOOLS) |
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REPRO-TOXICITY OXICITY

Status of AAT science: . (includin i
prospects by 2020 _ GENICITY) ToxiciTy

SKIN IRRITATION
SKIN CORROSION
PHDTiDKICIT‘l’
PERCUTANEOUS
ABSORPTION

ADVANCED

COMPLETED

SKIN
SENSITISATION SUBACUTE

PHOTO- SUBCHRONIC
SENSITISATION TOXICITY

CARCINO-
GENICITY

CASE STUDIES REGULATORY ACCEPTANCE
Test applicability in - V Systematic, stepwise integration of new safety

safety assessment assessment approaches in daily practice

O

Guidance on
safety assessment

ERpbiiny g Verification of results in

safety assessment practice

& DELIVER NEW SCIENCE

Develop new approaches to safety

@ @ assessment (tools, methods, strategies) 1 :
Cosmetics Furope

the personal care assoclation

Toxicodynamics, toxicokinetics




OECD Fifth and Sixth meeting of
|ATA CS Project

1. Discussion of the case studies

1. Case Study on use of an Integrated Approach to Testing and
Assessment (IATA) and New Approach Methods to Inform a
Theoretical Read-Across for Dermal Exposure to Propylparaben from
Cosmetics [BIAC (Cosmetics Europe)]

2. Case Study on the use of Integrated Approaches for Testing and
Assessment for Systemic Toxicity Arising from Cosmetic Exposure to
Caffeine [BIAC (Cosmetics Europe)]

3. Case Study on the use of Integrated Approaches for Testing and
Assessment for the Systemic Toxicity of Phenoxyethanol when
included at 1% in a body lotion [BIAC (Cosmetics Europe)]

BETTER POLICIES FOR BETTER LIVES
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Local and systemic
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A Next-Generation Risk Assessment Case
Study for Coumarin in Cosmetic Products
Maria T Baltazar, et al. Toxicol Sci. 2020
Jul; 176(1): 236—-252.

Risk
Assessment
Conclusion

Law risk
conclusion
based on the
margin of
safety
caleulations,
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Baltazar%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=32275751
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7357171/
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REREBMHS LUV EERBMEAERIZEET 5TG(2018)

N
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H BRI

Acute Dermal Irritation/Corrosion: TG404

In vitro Skin Corrosion: Transcutaneous Electrical Resistance Test
Method (TER) :TG430

BRERIE - In vitro Skin Corrosion: Reconstructed Human Epidermis (RHE)
SR [test method :TG431

CORROSITEX Skin Corrosivity Test :TG435

In vitro Reconstructed Human Epidermis (RhE) Test methods,
EpiDerm, EPISKIN, SkinEthic, LabCyte EPI-Model: TG439

BETTER POLICIES FOR BETTER LIVES 24




OECD/OCDE 439

Adopted:
22 July 2010

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

I Virro Slan Irritation: Reconstructed Human Epidermis Test Method

4. There are three wvalidated test methods that adhere to this Test Gudeline. Prevahidation,
optimisation and validation studies have been completed for an in vifre test method (10) (11) (12) (13) (14)
(13) (16) (17) (18) (19) (20), using a FEhE model. commercially available as EpiSkin™ (designated the
Validated Reference Method — VEM). Two other commercially available in vifro skin irntation RhE test
methods have shown sinular results to the VEM according to PS-based validation (21), and these are the
EpiDerm™ SIT (EPI-200) and the SkinEthic™ RHE test methods (22).

EpISkln EpiDerm Tissue Model

&) OECD

BETTER POLICIES FOR BETTER LIVES
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http://www.skinethic.com/EPISKIN.asp

B2 8 BAEtE S BR ZRE 9 TG (2020)

N
SN

ABR IR

R Jg Ak 1%

Skin sensitization: TG406

Murine local lymph node assay (LLNA) for Skin Sensitisation
TG429

Nonradioactive LLNA protocol, LLNA:DA : TG442A

Nonradioactive LLNA protocol (LLNA: BrdU-ELISA) : TG442B

Nonradioactive LLNA protocol (LLNA: BrdU-FCM) : TG442B

In Chemico Skin Sensitisation, Direct Peptide Reactivity Assay
(DPRA) :TG442C

In Cheico Skin Sensitisation, Amino acid Derivative Reactivity
Assay (ADRA) :TG442C

In Vitro Skin Sensitisation, ARE-Nrf2 Luciferase Test Method
(KeratinoSens):TG442D

In Chemico Skin Sensitisation, ARE-Nrf2 Luciferase Test Method
(LuSens) :TG442D

In Vitro Skin Sensitisation, Human Cell Line Activation Test (h-
CLAT) : TG442E

In Vitro Skin Sensitisation, U-SENS: TG442E

In Vitro Skin Sensitisation, IL-8 Luc assay: TG442E

BETTER POLICIES FOR BETTER LIVES
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B2 8 BAEtE S BR ZRE 9 TG (2020)

N
SN

AR A

R Jg Ak 1%

Skin sensitization: TG406

Murine local lymph node assay (LLNA) for Skin Sensitisation
TG429

Nonradioactive LLNA protocol, LLNA:DA : TG442A

Nonradioactive LLNA protocol (LLNA: BrdU-ELISA) : TG442B

Nonradioactive LLNA protocol (LLNA: BrdU-FCM) : TG442B

In Chemico Skin Sensitisation, Direct Peptide Reactivity Assay
(DPRA) :TG442C

In Cheico Skin Sensitisation, Amino acid Derivative Reactivity
Assay (ADRA) :TG442C

In Vitro Skin Sensitisation, ARE-Nrf2 Luciferase Test Method
(KeratinoSens):TG442D

In Chemico Skin Sensitisation, ARE-Nrf2 Luciferase Test Method
(LuSens) :TG442D

In Vitro Skin Sensitisation, Human Cell Line Activation Test (h-
CLAT) : TG442E

In Vitro Skin Sensitisation, U-SENS: TG442E

In Vitro Skin Sensitisation, IL-8 Luc assay: TG442E

BETTER POLICIES FOR BETTER LIVES
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BETTER POLICIES FOR BETTER LIVES

OECDIZERIREh 1=
in vitro§3\ BR

L
TG439
L
TGs442C, 442D, 442E
TG432, 495
L
TGs 437, 438, 460, 491,
492, 494
TGs 471,473,476,487
L
L
TG428

XOECDEREREZHE S

OECDIZHEREN 1=

in vivoi& (X &%)
TGs420,423,425,436
TG404

TGs429,442A,4428B

TG405
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IGGVAM Interagency Coordinating Committee on the Validation of Alternative Methods

Historical Accuracy of Animal Tests Against
Human Data

LLNA GPMT / Buehler

Hazard Potency (GHS) Hazard Potency (GHS)

72%-82%  54% - 60% ~12% ~60%

ICCVAM. 1999. NIH Publication No. 99-4494
ICCVAM. 2010. NIH Publication No. 11-7709
Urbisch et al. 2015. Reg Tox Pharm 71:337-351.
Hoffmann et al. 2017 in preparation



EIHA R - AR DR DT D D
B B R AR R 2 S 7 A RIS T2 01 £ R

. AN FALT w7 3out of 3 DFHIME

vs human data

vs LLNA data
RE  BRE —ER BE BRE —HE N
[%] [%] [%] % [%] [%]
LLNA 92 65 8H
RENLT 7 100
97 35 81 99 43 86
3 out of 3

-RAIEMEME LI NV B LEDFEE EZ M9 HDPRA (Direct Peptide

Reactivity Assay: OECDTG 442C)

-BRAEEMEIZKBDTSF/HACDAN RSB EZTET E55S5F/ A+
L R—A2—7 vt A (ARE-Nrf2 luciferase test: OECDTG442D

-RAEMEME ICXKSBHR MR D E L ZEE{f I Hh-CLAT (human

Cell Line Activation Test: OECD TG442E) 13)
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HLA-DQ and RBFOX1 as susceptibility genes for an outbreak of hydrolyzed wheat allergy

GLUTEN
(hydrolyzed wheat protein)

Amino acid differences

in pocket 4 of HLA-DQ
Wheat allergy Controls

i

Genome-wide association study (GWAS, 452 cases, 2700 controls)

=logyelp)

10 - RBFOX1

1 2 3 4 5 6 7 8 9 10 12

Noguchi, E. et al., Journal of Allergy and
Clinical Immunology
Volume 144, Issue 5, 2019, 1354-1363
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