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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,

v R i i . where pathway perturbations are used
e ! bLIENCE to predict adverse effects

- f L PIBEEIEATS] — 2009 NRC report: “the realization of the
| o 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



wEPA

United States
Environmental Protection

ToxCast and Tox21 High Throughput Screening

of Chemical Bioactivity

« Addresses chemical screening and prioritization
needs for chemicals regulated by EPA

« Comprehensive use of HTS technologies to
generate biological fingerprints and predictive
signatures

« Committed to stakeholder involvement and
transparency

« Communities of Practice- Chemical Prioritization;
Exposure

* Release of all data upon peer review publication



Large datasets
using the standard

metabolic competent
system
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Cell culturing “Compound Repository




Computational Toxicology: physicochemical and
reactivity profiling of compounds/metabolites
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CRAFT - Chemical Reactivity And Fate Tool

Toxtree — Hazard estimation

Endocrine-Active
Chemicals Database



FDA'S PREDICTIVE
TOXICOLOGY ROADMAP

O 7

Alternative test methods for reproductive toxicity testing
FDA’s Center for Drug Evaluation and Research 1s working through the International Conference

on Harmonisation (ICH) to consider the regulatory use of alternative test methods for
reproductive toxicity testing, as outlined in the Step 2 draft guidance ICH S5(R3) available at

www.ich.ore.

s




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

PRESENT 'l - 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.

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

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

11



A CRERSIRER) 1320196, SIMERAIFICET 3 BAMMIEDIREBIT /-
3. EPA EEEEE;%:‘.% Protection
Environmental Topics Laws & Regulations About EPA
Efforts to Reduce Animal Testing at EPA

On September 10, 2019, EPA Administrator Andrew Wheeler signed a directive that prioritizes efforts to reduce animal testing. The

memaorandum calls for the agency to:
« reduce its requests for, and funding of, mammal studies by 30 percent by 2025, and

« eliminate all mammal study requests and funding by 2035.
Any mammal studies requested or funded by EPA after 2035 will require administrator approval on a case-by-case basis.

It also directs the Office of Chemical Safety and Pollution Prevention and the Office of Research and Development to prioritize ongoing

efforts, and to direct existing resources, toward additional activities that will demonstrate measurable impacts in the reduction of animal

testing while ensuring protection of human health and the environment.

Administrator Wheeler also announced $4.25 million in funding to five universities to research the development and use of alternative test

methods and strategies that reduce, refine, and/or replace vertebrate animal testing.

» 2025 F X CICVHEALFEDEYEER D EK & EEIREE 2 30% Bl
* 2035F X TICT R TCOBEALBOFHYERDOEK & ERIRHADEILE

12
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Major Achievements of the SEURAT-1 Research Initiative

Development of a research strategy based on generating and applying
knowledge of mode-of-action

Development of highly innovative tools and methodology that can ultimately
support regulatory safety assessment

Sustainable collection of data and standard operating procedures in a Data
Warehouse

Development of a conceptual framework to combine evidence derived from
predictive tools to support a safety assessment decision in a biologically rational
manner

Application of the tools and concept developed in case studies addressing three
scenarios:

A Threshold of Toxicological Concern (TCC) case study, expanding the
applicability domain of the established TTC approach towards cosmetic
ingredients applied dermally

A read-across case study demonstrating use of in vitro and in silico tools
in regulatory toxicology

An ab initio case study, illustrating proof of concept of how risk
assessment for a cosmetic ingredient might be carried out without
animal testing




2223 | EUTOXRISK

A European Union Horizon 2020 Research and Innovation Project e February 2017, No.1 e http://www.eu-toxrisk.eu

The Project Turns One

| am proud to introduce to you the first is-
sue of the EU-ToxRisk Newsletter. After a
highly dynamic first year the EU-ToxRisk
project just entered already its second year.
As coordinator of the project it has been an
exciting year where the various aspects of the
project have started. This included aligning
technologies as well as testing novel advanced
model systems. These different technologies
and model systems will ultimately cluster
together in integrated testing strategies. In particular, we have been working
in the last six months to initiate the different case studies that will ultimately

drive the selection of technologies and models that are fit-for-purpose for
regulatory decision making. | am particularly proud that we have received
highly positive responses from various regulatory authorities that will provide
advice to the case studies during the project. The experimental work within
these case studies have now started intensively. Also, our collaboration with
our US Tox21 partners is taking shape. With this regular EU-ToxRisk Newsletter
we want to keep you up to date on the development of the project and the
successes we achieved. In this first issue, | am happy to introduce you to the
overall project concepts, strategies. and models that make and (will) shape
EU-ToxRisk.

Bob van de Water, Leiden Academic Centre for Drug Research (LACDR), Leiden University { The Netherlands),
and coordinator of the EU-ToxRisk project

15



chemical selection concentrations

selection of test systems
case studies

E in silico prediciton of ADME and toxicity; biokinetics data j
LY
E 2D and 3D high throughput and high content i
I S
i Eathwa toxicity reporters i
4 Irr ----- "\.1 r- ----- "\1 I;hﬁ i'r ----- “1 I'. 1
- ! i | i ! human
Q RDT ' HepG2 I 2D ! 2D E 2D ! EST-
- {+CYPs & ihreTEC§ | hLEC | ISHSYSYE | cargiac)| | o
) IHepaRG : ! (LUHMESE | hayrp —
]
v IATA I ! ; | ! “
ﬂJ : ! I : ! : =
W Strategies i semi3D§ | 3D I 3D 1 IPSC neurite § |
w | sandw. thRPTEC | jair/liquid  |sensory§ |growth Q
) | PHH E i hLEC ineuronﬁ | assay E
: c
¢ ‘ DART i i ; P : =
. E’ imulticellt | primaryg  !primary : iPSC i ngra
o iaD pHH! (hRPTECTT | A/L L ! fish
: E :3[) h LEC: : ﬂﬂatlng I Embr‘fﬂ
i i : lneuronst | !
| T—— \____J ;.____J et | p——
T T T \

translation to fresh human tissue,
patient samples and human genetics j v

computational modelling

Liver  Kidney Lung Neuro DART|

quantitative key event

cytotoxicit biokinetics

transcriptomics

in silico and experimental ADME

16



The EU-ToxRisk Harvest Season Has Begun

From its start, the EU-ToxRisk project has been
fostering a robust toxicity testing strategy,
integrating state-of-the-art in witro and in

silico technologies for mech-
anistic, animal-free safety
assessment, applicable across
industry sectors and acceptable
for regulatory purposes.

Further uptake was gahvanized viz open dicus-
sions with regulators, industry stakeholders, and
international toxicology programs. These knowl-
edge exchanges fed into variows tangible project
pULCOmes.

To date, the consortium produced over 25 publi-
cations based on almest Boo deposited datasets
from over 150 different new approach methodal-
ogies (NAMs). These methods have been exten-
sively characterized and described, adbering to
high-level quality parameters and have given rise
to a publicly accessible methods database (see the
previous newsletter edition for more details).

For this newslatter, we are thrilled to introduce
two key outcomes of the project:

1. The EU-ToxRisk MAM-enhanced Read-Across
(RAx)) Advisory Docement

2. The EU-ToxRisk Integrative Testing Platform

The EL-ToxRisk MAM-enhanced RAx Advisory Docsment was built on the founda-
tions of the first round of project RAx case studies (C5s). The Advisory Document
is the consolidated reswlt of feedback, critical observations, and endorsements
on taken approaches as drawn from the EU-ToxRisk Regulatory Advisory Board,
from the OECD, and from multiple regulatory
toxicologists involved in the discussions.

The Advisory Decument targets the broader toxicol-
oy commenity and contains practical instructions
on its applications in different regulatory contexts.
lts application will improve submission quality of
read-across cases by registrants and thereby increase
successful acceptance rates of non-animal approaches.

Parallel to improving read-across procedures, the
FU-TawRisk project alse worked on establishing
|ATAs for bath repeated-dose taxicity (ROT) as well as
developmentz| and reproductive towicology (DART)
testing. The collected experience and expertise
form the basis of the EU-ToxRisk Integrative Testing
Platform.

The EU-TexRisk Integrative Testing Platform will offer
on-demand, fit-for-purpose packages to interested
stakeholiders. The platform will integrate results from
different sources and use the integrated results in
both safety assessment and investigative taicology.
It is based on MAM-basad risk assessment, as davel-
oped in the EU-ToxRisk project, and will commercially
be offered to end-usars as testing services and expert
consultancy to the larger risk assessment community.

Imvolved EU-ToxRisk experts will explain these
exciting toeds in this issue.

17
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miadels within one sysbem e redevant number of
’ \ single-ongan models
u} an

Fig. 3: Types of MPS used for emulation of human biology
in vitro
Mark U., et al, ALTEX, 33(3)272-321 (2016)
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Conference plan
15t Microphysiological Systems World Summit, MPS-WS-1, New Orleans, LA, USA, 12/13-12/16/2021

MONDAY TUESDAY WEDNSDAY THURSDAY
8am Key note: Michael Shuler Key note: Denise Hinton (tbc) Key note: thc

S4.
S3: Organ Reproducibility
Models: use and robustness; S7: Models:  S8: Advances in

Hands-on case studies Endpoint Predictive MPS by S11: Models:
9am-  training: Cell e (e.g. readouts & toxicology, introducing  Precision medicine $12: MPS for Rare
11am Models for MPS training: Nociception, analytical tools  determine  Immune system and clinical trial on diseases
Hands-on technologies/bio  addiction,  standardization adversity, link to and chip planning
training: — gineering  regenerative and AOP vascularization
technologies/bio medicine)  harmonization
e (best practices)
wornp: St
Debate: Concordance MPS vs.in  Human cell MPS: Al :
vivo animal and human data sourcing and Y . Poster sessions
. machine learning
ethical .
. . , virtual
considerations .
11:30 — Opening ceremony, organs/patient
2 pm Keynote: Don Ingber Round table: Data; o] taple:
. Partnerships and
collection, storage, :
t and Collaborative
Poster session Poster session n'fanag(.eme.n an Efforts towards the
dissemination .
society
MPS/M MPS/M MPS/M Closing ceremony
MPS/MP
PPS: PPS: ps: I{Jn PPS:  S5: Reproducibility
live brain H1ung skin and robustness;
uaﬁ?iigtizncsland 56: PBPK, S9: Regulator
2:30- q il IVIVE, s ftance_y $10: Models:
: MPS/M MPS/M Multi- i : i
4:30 pm PPS/' PPS/- MPS/MP standardization TGE el where we are 2y Zifienc Satellite meetings
: : . - . for MPS
kidney heart 1gu on chip and harmonization
(best practices) ,
GCCP
3 5 else e Poster session and get together Posters

(music social event) Social event/dinner
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Japanese Center for the Validation of

Alternative Methods (JaCWVAN)

Center for Biological Safety and Research (CBSR)

National Institute of Health Sciences (NIHS)

3-25-28, Tonomachi, Kawasaki-ku, Kawasaki 210-8501 JAPAN

15 May, 2020 URL: http/fjacvam.jp/

Prof. Bob van de Water,
Division of Drug Discovery and Safety /
Leiden Cell Observatory High Content Imaging Screening Facility

We are aware of your inttiative of coordinating the RISK-HUNT3R proposal that will be submitted
for fanding under the H2020 topic "Advancing the safety assessment of chemicals without the use
of animal testing™ (SC1-BHC-11-2020). This proposal is in line with the overall long term goals of
JaCVAM for the development and application of new approach methodologies for next generation
risk assessment of chemical entities.

stay closely associated with the project when funded. At the earliest convenience after start of the
project we would greatly look into possibilities for close collaboration. In this context we have
already been discussing about the planning of a workshop to align our joint research capabilities
and objectives at an international level that would enhance the animal-free testing approaches and
translates our findings closer to an in vivo human setting. Topics for such a workshop and further
collaboration could particularly including in vitro-in vivo extrapolation (IVIVE), transcriptomics
and cell and tissue culture as a disease model.

We look forward to work with the RISK-HUNT3R project partners, as human-relevant next-
generation risk assessment, which your consortium aims to pursue through innovative scientific
and regulatory strategies, is a highly relevant topic that requires strong initiatives.

Sincerely yours,

Lo £hred

Y oko Hirabayashi, M
Head of JaCVAM
Director of CBSR
NIHS
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Structural and functional aspects of DNT
using iPSC technology

Apoptosis [

b <l ;51 Synaptogenesis

Myelination  Neural network

—p () —— (& . .
- formation & function

Migration

ALTEX. 2017;34(1):49-74.



> The current DNT testing strategy

Migration |
Assays
NPC | | MNeurcnal
Proliferatio | 4 Differentia- |
n Assays T——  tion Assays

DNT 1n »ntro

Oligoden- Testing Neurite
| drocyte ; _ Cutgrowth |
Diff/Maturati Battery Assays
on Assays
1 4-5 __/
Meuronal
| Network | Synapto-
Formation \ Assay
n = number of assays 1-2 1

&) OECD
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In vitro profiling for bioactivity on the retinoid system

HTS bioactivity profiles MIE classification AOP elucidation
3 3 £ 3 MIE KE1 KEZ KE3 AD
molecudar initiating [ Key Event 1 H Key Event 2 H Key Event 3 a1
svent svbechular] {eelllar) {tissue) ——
Retinaid metabolism | | Retingid gradients Crardal nevral erest | | n'fm: - f
(rcressndincreasech [ | (ugnaling th rmyis) (ool feration, migratian) AT on
cranial banas
RARSRMR function | | Gene expression | | Mispragramening Serrites L Dedects of the
(acthationfirhibiticn] [How genes) 1] seatialftem poral 1] Isize, number, ;, idemity) wertebral column
Limb-bud L] timb recuen
|Butgresth, patte ning) defects

ToxCast/Tox21 portfolio https://comptox.epa.gov/dashboard/assay endpoints/
1984 active hit calls on 12 assays; 261 where AC50 is < 2 uM in one or more assays
picks up potential MIEs for:

- triazole effects on ATRA homeostasis

- organochlorine effects on RARg and RARE-transactivation

- preferential activation of RXR and RARE by organotin biocides
retinoids (ATRA, retinol), rexinoids (bexarotene) and other reference compounds

SOURCE: updated from Baker et al. 2018
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Physiologically Based Kinetic (PBK) models

A general term PBK is used. Noting that PBK, PBPK, PBBK and PBTK are synonyms.

—'\i 3112- ‘ Typical PBK models New Generation PBK models

Gl -TRACT +—

. i Calibration and evaluation of the model  Development of the model rely on in
E L rely on in vivo data vitro or in silico methods

A KIDNEY ¢—| = S

St | Model structure reflects a balance Model structure reflects mechanistic

R——— between the principles of parsimony and understanding of biology and
\
. aw plausibility biochemistry
e
N\ ) i AR H n 7 r . ”
DERMAL  EXCRETION Famlllar uncerta|nty Unfamlllar Uncertalnty

The aim of this document is to provide guidance on the characterisation, validation
and reporting of Physiologically Based Kinetic (PBK) models intended for use in the
regulatory assessment of chemicals in cases where no in vivo kinetic data are
available for model validation.

**Builds on existing guidance (EPA 2006, WHO 2010, EFSA 2014, CEN2015, FDA-EMA2019)
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DRAFT GUIDANCE DOCUMENT ON THE CHARACTERISATION, VALIDATION
AND REPORTING OF PBK MODELS FOR REGULATORY PURPOSES

<

= Scope and purpose of the model (problem formulation)
Step 1

<

* Model conceptualisation (model structure, mathematical representation )
Step 2

<

» Model parameterisation (parameter estimation and analysis)
Step 3

<

« Computer implementation (solving the equations)
Step 4

* Model performance
+ Sensitivity, variability and uncertainty analyses
Step 5 | - Predictive capacity

<

«

» Model Documentation (reporting)

Step 5

Figure 1. Workflow for PBK model development, validation, reporting and dissemination 26



Guidance Document for Consistent Reporting of ‘Omics Data
From Various Sources

-Transcriptomics Reporting Framework (TRF)
-Metabolomics Reporting Framework (MRF)

WNT meeting
April 2020

BETTER POLICIES FOR BETTER LIVES




TRF Document Structure

Toxicology Experiment Reporting Module

* Details the specifics of a [ahoratory-based toxicology study used to
generate biological samples for transcriptomic analyses.

Toxicology

Experiment

Technology-Specific Reporting Modules

= Details technology-specific aspects of data
generation and initial processing of
transcriptomic data, including:

* Transcriptomic Technology Description
* Transcriptomics Experimental Design

» Specification of Raw Data

* Data Normalization

+ Data Filtering

» DataQcC

RNA-Seq /
Targeted qPCR Array
RNA-Seq

Downstream Analysis Reporting Modules (DARMs)

* Details the steps and resources necessary to reproduce
computational analyses of transcriptomic data.

* |ntended to be coupled with upstream experimental and
technology-specific reporting modules.

28




Detailed Review Paper
In vitro immunotoxicity testing

Contractor:

Hajime Kojima

Japanese Center for the Validation of Alternative Methods (JaCVAM)
National Institute of Health Sciences

3-25-26. Tonomachi. Kawasaki-ku. Kawasaki. JAPAN
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&) OECD

Organisation for Economic Co-operation and Development

ENV/JM/HA(2020)13

For Official Use English - Or. English

27 May 2020

ENVIRONMENT DIRECTORATE
JOINT MEETING OF THE CHEMICALS COMMITTEE AND THE WORKING PARTY ON CHEMICALS,
PESTICIDES AND BIOTECHNOLOGY

Working Party on Hazard Assessment

Addressing the Mutual Acceptance of Data from Computational Methods within OECD
Test Guidelines

Towards a Good Computational Methods Practice
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ICH S5 (R3) guideline on reproductive toxicology:
Detection of Toxicity to Reproduction for Human
Pharmaceuticals

Step 3
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ICH S5 (R3) guideline on reproductive toxicology:
Detection of Toxicity to Reproduction for Human
Pharmaceuticals

Step 5
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ICH S5 (R3) guideline on reproductive toxicology:
Detection of Toxicity to Reproduction for Human
Pharmaceuticals

Step 5
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In vitro methods for reproductive toxicity

More than 30 different culture systems have been proposed

1) Tests on non-vertebrate species (Hydra, Drosophila etc.)

2) Tests on lower vertebrate embryo or embryonic aggregates
(fish, birds etc.)

3) Tests on whole mammalian embryos

4) Tests on micromass cultures from mammalian embryos

5) Tests on embryonic stem cells (ES cells)

6) Tests on other mammalian cell lines (neuroblastoma cells,

teratocarcinoma cells etc.) (Food Chem. Toxicol,, 2002 ,40,193 )
S ey —
No tests gain regulatory acceptance and use.
L

The research on alternative methods for
detection of embryotoxicity is very challenging!
& SUMITOMO CHEMICAL
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Reporter gene assays

Hand1l gene related pathways

Hand1-ES (KOB1)cells
l <« Preparation of test compound and

Day Establishment of the maximum dose

0 white 96 well round
- bottom plate

*Cell viability assay

ES-IC totoxicit
124 (CellTiter Fluor) ? so (Cytotoxicity)
( Hr ) Data analysis
Day 5

*Luc-activity

(Steady-Glo) &> ES-ID,, (Differentiation toxicity)

:>[ Handl-Luc EST is an easy and inexpensive protocol ]

. 40
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Predictive capacity of the Hand1-Luc EST
with the most recent prediction model

Hand1-Luc EST
Positive Negative
S | Positive (44) 21 23
S

£ | Negative (27) 5 22

(26) (45)
Predictivity parameter Value

Sensitivity 47.7% (21/44)
Specificity 81.5% (22/27)

Positive predicted value

80.8% (21/26)

Negative predicted value

48.9% (22/45)

Accuracy

60.6% (43/71)

& SUMITOMO CHEMICAL
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Figure 1: Use of Alternative Assays for Pharmaceuticals Expected to be EFD Toxicants

Scenano 1: Closs

or MOA Suggests
High Likelihood of

Perform definitive
EFD studies intwo

Alternative assayw(s)

MEFL predicting — Negative or Equivecal species to confirm
MEFL r'IE‘g-Er.i'-'E for MEFL
@

MEFL

Hand1l-Luc EST @
DS IIHEE -
%F%'I&b€¢& < > Considered positive
%Fﬁ'ﬁ?ﬁ‘% L‘j:ﬁf far MEFL

EFDstudy
N SPecies 1

= MEFL—

Megative IE:J

ICHSSICFRBE A Ak

EFD study
] SFIEﬁIES- 2

MEFL

Megat e
eg*

Considered negative
far MEFL

1) Mo additional assessment is warranted if unegquivocal MEFL signal is observed at clinically relevant

extrapolated exposures.

2) Alternatively, pEFD studies can be used; howewver, negative results should be confirmed by a

definitive study in the relevant species

3) Conducting in wive EFD studies in series, as shown, can permit reduction in animal use, as 2™ in

vive assay is not warranted if the first study is positive.



Development of protocol for embryotoxicity testing

using fertilized eggs of zebrafish 74

AB strain .
——— Oh Endpoints

Normal rate

' ===y [ertili-
' zation

I | I B SR b S
36 hr 12 hr 6 hr 162 hr
Image analysis

Movement analysis Selggtlon of
Environment analysis Fertilized egg

Tanaka, T., et al., MIE Univ. 43
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ICCR (International Cooperation on
Cosmetics Regulations:
LS BARHTERRE)E
ICATM (International Cooperation on
Alternative Test Methods:

REFARZEREBNZE)

International Cooperation
on Cosmetics Regulation
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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) |

~

i



L REEIOZE MM IC(EH N 5Bk S M- FR =R EDIRIK ( Amaral et al., 2018)

¥ TIEAE RABAIR | Fteawr |

Read across (H 73V —748

5ET) ‘Omics (71 transcriptomics) Organ-on-chip
o o g InvitroZ23BFHN 707 74 Y |77 74 v 22BN
Hﬁﬁ%@l}'ﬁ 2 > A
>y AR
In silico® —JL REETIL
K & YREE DITFHEL X T L (2 EFE)

EYBREE T L
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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

Cosmetics Europe g

the personal care assoclation

Guidance on
safety assessment

ERpbiiny g Verification of results in

safety assessment practice

& DELIVER NEW SCIENCE

Develop new approaches to safety

O A Q® ::scssment (tools, methods, strategies)

Toxicodynamics, toxicokinetics

(’I I “a\%



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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i InauMicion Saifficiant
/ Local and Ey.EtEI'HIG " In Vitr data and clata and
exposure estimates i el high Determine G Risk
Biclagical e Metabolism certainty
| o : i Margin of Assessment
Exposure Consumer Habils [ Activity refinement Conclusion
Estimatian and Practices | Characterization JSNEEEER. R A
I i initial PoD g |"I‘r Increased | I Low risk \|
I " idantification I | censinty in PoD I conclusion
p ! | : I andvive | | basedonthe |
I I ! | |  margin of I
i I : | |_identification | | \ Ccalculations.
Problem J I m“ " l mum T -
Formulation | I | Diversity & Panel " S A 4
¥ e
S e e e ————— S . #

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.

=
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https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=7357171_kfaa048f1.jpg
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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Reporter gene assays

Hand1l gene related pathways

Hand1-ES (KOB1)cells
l <« Preparation of test compound and

Day Establishment of the maximum dose

0 white 96 well round
- bottom plate

*Cell viability assay

ES-IC totoxicit
124 (CellTiter Fluor) ? so (Cytotoxicity)
( Hr ) Data analysis
Day 5

*Luc-activity

(Steady-Glo) &> ES-ID,, (Differentiation toxicity)

:>[ Handl-Luc EST is an easy and inexpensive protocol ]

. 53
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Test Guidelines Programme

DRAFT UPDATED WORK PLAN OF THE TEST GUIDELINES PROGRAMNMIE

30th Meeting of the Working Group of the National Coordinators of the Test Guidelines
Programme

Project 4.123: Review and feasibility of an Embryvonic Stem Cell Test: In vitro assay detecting
disruption to differenfiation of rodent embrvonic stem cells into cardiomyocytes using the

Handl gene

Can you pls msert timelines 1f | Japan
known. Lead: 2017

Inclusion i work plan:
Project status and milestones:

® l1st step: Detailed Review Paper of available methods and evaluation of utility and application
(Q1-Q4 2019); internal project meeting of experts selected by Japan for the drafting in Q1 2019

i Japan:
¢ Ind step: feasihility study of the development of a Test Guadeline. (timelines are not provided
yet).
Subsidiary body of the TM WNT
Expert group

&) OECD

BETTER POLICIES FOR BETTER LIVES
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Reporter gene assays

IL-2, [FN-y reporter cell (#2H4)

IFN—y promoter

o |
B
O

e\

:

Jurkat

IL-2, IFN-y reporter cell

(#2H4)

SLG-luciferase activity (SLG-LA)
SLR-luciferase activity (SLR-LA)
SLO-luciferase activity (SLO-LA)
SLR-luciferase activity (SLR-LA)
:
I

PMA/lo
PMA/lo

Non-treated
Non-treated

LA : Luciferase activity

Aiba, S., et al, Tohoku Univ. 55



Project 4.134: Detailed Review Paper on application and interpretation of in vitro immune-
toxicity assavs and definition of a tiered approach to testing and assessment

Lead: Japan
Inclusion i work plan: 2019

Project status and milestones:

2019-2020:

Establish an Ad hoc Expert Group;

tele-conferences (at least 6) plus face to face meeting(s) to address 1ssues 1dentified after the first
commenting round:

Discuss the regulatory needs i OECD countries as well as scope and outline of a document for
integration of 1n vivo and in vitro methods for immunotoxicity testing:

Discuss 1) which assays are ready-to-use depending on the problem formulation. 1) 1ssues to be
addressed upon application to regulation and 111) which assay should be included in the document:
Discuss how the data produced by the assays should be interpreted/used for a tiered approach. And
draft the document:

Discuss a tiered approach for a testing strategy in DEP.

Subsidiary body of the M WNT

Expert group Ad hoc Expert Group on Immunotoxicity (to be established)

&) OECD

BETTER POLICIES FOR BETTER LIVES
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Culture systems

hERGERERD EIRE R B K UirSILEAFHRE D F /R
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D Schematized ECG strip
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Basic platforms to characterize disease-specific iPSCs and to

develop genome-edited iPSCs

Basic platform of characterization and development of iPSCs

1.
Evaluating
iPSC lines

Self-renewal,
pluripotency,

vector removal,

and karyotype

2. ldentify
mutations /
genomic
Information
* Known
responsible
genes or
mutations
- Target
Sequence

* Unknown
disease >
Whole genome
sequence

3. Make
isogenic
correcte
d iPSCs

Using genome
editing
technology

Option -
Artificial mutant
iPSCs from
healthy donor
iPSCs

4,
Differentiate
into target cell
types
In order to make
disease models
depending on
the symptoms of
diseases

Option :
Make knock-in
fluorescent

reporter iPSCs

5. Identify
the disease-
related
phenotype

Compare with
healthy-donor or
isogenic
corrected iPSCs

6. Make
high-
through put
assays

Make 24-well ->
96-well -> 384-
well plate formats

Option:

Make
humanized
animal models

CRISPRI

dCas9-KRAB

7. Screening
(genes or
chemicals)

Drug development:
chemical libraries

Genes:
CRISPRi & CRISPRa
screening systems

e e —

Gene repressed

Cas9 plasmid sgRNA plasmid ssODN
CRISPRa
Transfection deass-suntag
hiPSCs vPes
Genome Editing ““‘ SIGFP

& e o=

EE’[K%E% Fﬁ' 7M§§E/_:EJ: ) = /\% Gene activated
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Neural differentiation protocol in iPS cells
(dual SMAD inhibition)

Proto COl Differentiation to NPC NPC

————————————————————————— P ——-
+ SB431542 (10 pM)
+ LDN193189 (1 pM)
Day 1 2 4 6 8 10
o per———+— I | I I -~
TeSR-E8 KSR N2 NMM

Expression of differentiation markers

Neural differentiation marker Stem cell marker
10000 10
PAXS PAXB
1000 . DAP!

MARP2

N 0.1
[ OTX;

100

OCT3/4

Relative expression vs day 0
(normalized by GAFPDH expression)

10
// T OCT3/4
1 001 DAPI
NANOG i
0.1 " T T r + 0.001
0 2 4 6 8 10 0 2 4 g 8 10
Days after differentiation start Days after differentiation start

Yamada et al, Tox in Vitro, 2016; Yamada et al, Sci Rep, 2017; Yamada et al, J Tox Sci, 2018
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Vol 138, Mo. 6 YARKUGAKL ZASSHI 138, B15-822 (2018) 815

—Symposium Review—
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Construction of a High-precision Chemical Prediction System Using Human ESCs

Junko Yamane,**" Sachiyo Aburatani,® Satoshi Imanishi,? Hiromi Akanuma,? Reiko Nagano,?
Tsuyoshi Kato,® Hideko Sone,? Seiichiroh Ohsako,? and Wataru Fujibuchies
“Kyoro University; 53 Kawahara-cho, Shogoin, Sakyvo-ku, Kyoro 606—8507, Japan: "The University of Tokyo;
7-3-1 Hongo, Bunkye-ku, Tokye 1130033, Japan: “National Tnstitute of Advanced Industrial Science
and Technology (AIST); 2~4-7 Aomi, Koro-ku, Tokyo 135-0064, Japan: “National Institute for
Environmental Studies (NIES); 162 Onogawa, Tsukuba, Iharaki 305-8506, Japan:
and *Gunma University; 1-5-1 Tenjin-cho, Kirvu, Gunma 376-8515, Japan,

(Received October 11, 2017)

Toxicity prediction based on stem cells and tissue derived from stem cells plays a very important role in the fields of
biomedicine and pharmacology. Here we report on gRT-PCR data obtained by exposing 20 compounds to human em-
bryonic stem (ES) cells. The data are intended to improve toxicity prediction, per category, of various compounds
through the use of support vector machines, and by applying gene networks. The accuracy of our system was 97.5-100%;
in three toxicity categories: neurotoxins (NTs), genotoxic carcinogens (GCs), and non-genotoxic carcinogens (NGCs)
We predicted that two uncategorized compounds (bisphenol-A and permethrin) should be classified as follows:
bisphenol-A as a non-genotoxic carcinogen, and permethrin as a neurotoxin, These predictions are supported by recent
reports, and as such constitute a good outcome. Our results include two important features: 1) The accuracy of predic-
tion was higher when machine learning was carried out using gene networks and activity, rather than the normal gquan-
titative structure-activity relationship (QSAR); and 2) By using undifferentiated ES cells, the late effect of chemical sub-
stances was predicted. From these results, we succeeded in constructing a highly effective and highly accurate system (o
predict the toxicity of compounds using stem cells.
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Physiologically-based kinetic modelling
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Physiologically-based kinetic modelling

Microphysiological System(MPS)
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Hazard Evaluation Support System (HESS) <™
Integrated Platform for Repeated Dose Toxicity

User

Toxicity Knowledge — 4—{ Target Chemical

Information DB

RDT Test Report DB*

Information for the target

Tox. Mechanism DB/AOP | =» chemical and its
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* Metabolism
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Metabolism Knowledge
Information DB

|9PON uonaipaid
1Ay 18N ueisakeg
uonoun4 uoddns

yoeouddy A1obare)n

Rat Metabolism Map DB | |

category
and Simulator " F '
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chemical safety

OECD QSAR Toolbox
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*Core data are from 28-day repeated dose GLP tests on

existing chemicals auspices of MHLW/NIHS, Japan http://www.nite.go.jp/en/chem/qsar/hess-e.html


プレゼンター
プレゼンテーションのノート
Second topic is repeated-dose toxicity database. 
We have developed Hazard Evaluation Support System (HESS) platform. 
HESS has a database of RDT test reports.
Since repeated dose toxicity is complex endpoint, databases of toxicity mechanism, metabolism maps and human/rat ADME are also equipped.
 
If user inputs target a chemical, the system will show the information on its ANALOGS from the databases and candidate of toxicological category to support expert judgement.
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プレゼンター
プレゼンテーションのノート
HESS RDT DB (core DB) was implemented to OECD QSAR Toolbox. And data sharing was performed with ToxRefDB and COSMOS DB to expand the database and chemical space.


Development of in silico hazard prediction system
using Al technology

/1 Basic Concept of Al-SHIPS Project

Black Box

Chamical -
mmie Toxicity

Farmla
{Statistical asscciation)

METI (Ministry of Economy, Trade

and Industry) consignment
project “Development of Al based

B This

Praject

Anirmal Study
' Elucidation of toxicity development mechanism
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ADME Cell Study and Analysis

Al fim Silico Approach
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m n+ - - Use Existng DB [Tox21 HESS}
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i S — M chemicals and tome ity
Al-based ‘l Prmmu.-.urhﬁi: o
Substances '
Hazardous m 2| m m
Integrated > ool R
Prediction N ronicity
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Development policy and features of AlI-SHIPS

» Unlike existing QSAR approach and other related prediction systems concept, we aim
to develop the system that can predict chemical safety based on mode of action i.e.
AOP basis and information of structural characteristics, physical properties of chemical
substances.

» Conventionally, ADME and PBPK prediction methods that were not used in the such as
prediction system can be drastically introduced, and to develop higher prediction
accuracy system.

» By building a platform that unifies the DB of the existing chemical safety research and
knowledge, we aim to develop the system based on state-of-the-art artificial
intelligence technology such as deep learning

» For the elucidation of complicated and/or unique toxicity expression mechanism
involving signal transduction mechanism etc., we will improve the system accuracy by
reflecting the information that were obtained from comparison analysis of the data
from “Toxico-genomix” approach with related toxicological end points.
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Basic strategy for Develop a predictable system of
the 28-day Repeated Dose Toxicity Test

15t STEP : To develop the prediction system of Hepatotoxicity (cytotoxicity,
lipid abnormality, cholangiopathy and hypertrophy etc.) .
Hazardous and risk (NOEL)

2"d STEP : To develop Hemato and Renal toxicity.

» Industrial chemicals are not originally pursuing physiologically
activity.

» Chemical structure is diverse e.g. the aliphatic chain to hetero
ring, metal complex etc.

» Deepening the serious ecological health effects due to long-
term exposure in trace amounts like PCB/TCDD, Organic Hg. Etc.

2018 AI—SHIPS All rights reserved
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Al-SHIPS Research subjects HESS-DB listed substances

In this PJ, for the time being, we will cover substances listed in HESS * DB as substances to be studied or used. Detailed
data on physical property information, Toxicity related data (blood chemistry, pathological data etc.) of repeated dose
toxicity test (GLP etc.) are available.

(D28 — 35days Repeated Dose 28-Day Oral Toxicity Study in Rodents (OECD TG407, METI STD)
235 substances
(2)Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity
Screening Test (OECD TG422) 263 substances
(3US NTP Data base: Repeated Dose 90-Day Oral Toxicity Study in Rodents (OECD TG408 etc.)
200 substances

Total 730 substances

*: Hazard Evaluation Support System Integrated Platform (HESS) “Toxicity knowledge information accumulating repetitive dose toxicity test
data on chemical substances targeted for rats and action mechanism information related to toxicity System with two databases (HESS DB)
of database and knowledge information database composed of metabolism information of chemical substances in mammals such as rats
and humans System New Energy and Industrial Technology Development Organization (METI 2007—2010) and economy Commissioned
work from the Ministry of Industry (METI 2011) "Development of hazard assessment method by structure activity correlation

method“ (Project Leader: Dr.M. Hayashi)

2018 Al—SHIPS All rights reserved 73


http://www.oecd.org/chemicalsafety/risk-assessment/oecd-qsar-toolbox.htm
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