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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 PIBEEIETS] — 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



Vision

1) to provide broad coverage of chemicals,
chemical mixtures, outcomes, and life stages

2) To reduce the cost and time of testing

3) To use fewer animals and cause minimal suffering
in the animals used

4)To development a more robust scientific basis for
assessing health effects of environmental agents
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TABLE 2-1 Options for Future Toxicity-Testing Strategies

Option I Option 11 Option III Option IV
In Vivo Tiered In Vivo In Vitro and In Vive  In Vitro
Animal biology = Animal biology Primarily human Primarily human
biology biology
High doses High doses Broad range of Broad range of
doses doses
Low throughput Improved High and medium High throughput
throughput throughput
Expensive Less expensive Less expensive Less expensive
Time- Less time- Less time- Less time-
consuming consuming consuming consuming
Use of relatively  Use of fewer Use of substantially ~ Use of virtually no
large numbers  animals fewer animals animals
of animals
Based on apical Based on apical Based on Based on
end points end points perturbations of perturbations of
critical cellular critical cellular
responses responses
Some screening Screening using Screening using
using computational computational computational
and in vitro approaches possible; approaches
approaches; more limited animal
flexibility than studies that focus on
current methods mechanism and

metabolism




Computational Toxicology: physicochemical and
reactivity profiling of compounds/metabolites

CRAFT - Chemical Reactivity And Fate Tool
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Large datasets
using the standard

metabolic competent
system
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A Strategic Roadmap for Establishing
New Approaches to Evaluate the Safety
of Chemicals and Medical Products
in the United States

January 2018
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EU bans sale of all animal-tested cosmetics

A complete ban on the sale of cosmetics
developed through animal testing has taken
effect in the EU.

The ban applies to all new cosmetics and their
ingredients sold in the EU, regardless of where in
the world testing on animals was carried out.

The 27 EU countries have had a ban on such
tests in place since 2009. But the EU
Commission is now asking the EU's trading
partners to do the same.

The search for alternatives to animal testing goes on

Related Stories
Animal rights lobbyists said EU officials had "listened to the people”.

UK retains strict

animmal toet |awr

The anti-vivisection group BUAV and the European Coalition to End
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Seurat-1 Research Initiative

First step in long term
goal : ,,Towards the
replacement of in vivo
repeated dose systemic
toxicity testing*

e Joint funding by the
European Commission
and a specific
Industrial sector
(cosmetics industry /
Colipa)

e € 25 million EC &
€ 25 million Colipa

OBJECTIVES

Development of an innovative
concept for repeated dose
systemic toxicity testing.

: Proof of concept for a future full

implementation of a mode-of-
action strategy.

: Development of innovative

testing methods more
predictive than existing testing
procedures.

More information and access to SEURAT-1 Annual Report : www.seurat-1.eu
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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 (LACOR), Leiden University { The Netherlands),
and coordinator of the EU-ToxRisk project
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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

| |
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Bottom-up support to =\ ]
alternative methods and Fg® (@
legislative pressure T (R
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http://www.pmda.go.jp/int-activities/int-harmony/ich/0014.html
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OECD Member Countries (34)

Countries/Economies Engaged in Working
Relationships with the OECD
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Numbers of OECD Test Guideline (2018)

1 Physical-Chemical properties

2 Effects on Biotic Systems 44
3 Degradation and Accumulation 20
5 Other Test Guidelines 10

Total 166

21
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HAFEDOOECD TGZEf-1EGD(2018)

~ Skin sensitization assay, LLNA : DA, TG 442A (2010)
v Skin sensitization assay, LLNA : BrdU-ELISA , TG 442B (2010)
v In vivo comet assay TG 489 (2014)

Skin irritation assay with LabCyte EPI-MODEL 24, TG 439 (2013)
Performance-based Test Guideline for stably transfected transactivation in
vitro assays to detect estrogen receptor agonists and antagonist, Revised
TG 455 (2015)

v' Short time exposure (STE) assay for eye irritation testing, TG490 (2015)

ANERN

h-CLAT assay for skin sensitization testing, TG442E (2016)

Stable transfected transcriptional activation (STTA) assay for androgen
disruptor screening (AR-Ecoscreen), TG458 ( 2016)

IL-8 Luc assay for skin sensitization testing, TG442E (2017)

Eye irritation assay with LabCyte CORNEA-MODEL, TG492 (2018)
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Arch Toxicol. 2011 May;85(5):367-485. doi: 10.1007/s00204-011-0693-22011
May 1.

Alternative (non-animal) methods for cosmetics testing: current status and
future prospects-2010. Adler S, et al.,

In summary, the experts confirmed that it will take at least
another 7-9 years for the replacement of the current in vivo
animal tests used for the safety assessment of cosmetic
ingredients for skin sensitisation.

For toxicokinetics, the timeframe was 5-7 years to
develop the models still lacking to predict lung absorption and
renal/biliary excretion, and even longer to integrate the
methods to fully replace the animal toxicokinetic models.

For the systemic toxicological endpoints of repeated
dose toxicity, carcinogenicity and reproductive toxicity, the
time horizon for full replacement could not be estimated.

26


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pelkonen%20O%22%5bAuthor%5d
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Adler%20S%22%5bAuthor%5d

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



AOP(Adverse Outcome Pathway) D 1L ZE
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Electro- | ~]| Protein ; Keratino- Dendritic 3 Activa- : Skin
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Chemicals Skin Activation Activation Prali- sation
Proteins teration

Figure 1: Flow diagram of the pathways and the intermediate steps associated with skin sensitisation
(adapted from OECD. 2012a).
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OECD/OCDE 442E

Adopted:
29 July 2016
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Test Method Evolution and Translation Process:
Concept to Implementation

St age Objective

} ___________ > Identify need for new, improved and/or
alternative test methods

(Review Risk Assessment Methods

A\

_______________________ > Investigate toxic mechanisms;

Research identify biomarkers of toxicity

_______________________ > Incorporate biomarkers into

DGVE'Opment standardized test method

Optimize transferable test
method protocol

Determine relevance and reliability

Independent scientific evaluation

Peer Review ....................... > of validation status

Determine acceptability for
regulatory risk assessment

] ____________ p Effective use of new methods by
regulators and users

[ Implementation
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Sponsor

Quality assurance?

Inspections and
audits

Trial Coordinator

™™™  Overall trial report
A

A
I
|
Ir__________________________________"____T___________________________________-l'
a :
' I
: : i
Y Y ¥

Study Directors
Study reports

- -

Chemical Supplier
Trial chemieal report

Statistician
Trial data report

@Several Quality Assurance units might be involved in a mulfi-study trial.

Dashed lines indicate assurance staff involvement.
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Figure C-1

Percent

BEE L BEEDNT R

Performance of the LLNA: BrdU-ELISA for 43 Substances with SI Compared
to the Traditional LLNA Using the Most Prevalent Outcome for Substances

with Multiple Tests
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Independent Peer review
(merit review)
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Peer reviewer DIgHa a = |7 T D F&HEm

* These results demonstrated that the test method:

1) Was easily transferable to technically proficient laboratory
technicians,

2) Has excellent intra-laboratory reproducibility (100%, 20/20) and
inter-laboratory reproducibility (90%, 27/30),

3) Has a low predictive capacity for distinguishing non-irritants from
irritants per UN GHS categories in a bottom-up approach,

For high predictive capacity, the VMT could not finally find a valid
applicability domain within the technical limitations such as poor
water solubility, volatility, color and so on of the test chemicals.We
therefore concluded that the SIRC-CVS:TEA test method has
excellent intra- and inter-laboratory reliability and that it may be
difficult to use this test method as the alternative test method to
the Draize test for distinguishing test chemicals that are ocular
irritants from those that are non-irritants.

55



HARTHREINITEZ

+*

=S

[RRV72 35 TIREN T D

7~IZlE, NUT =23 VHDRETH S,

N1 F—3 3 /%TT’) Ga. BRI /N T —
> aVvEFEESICTONJINDOFER L BB D

b%ﬁ%f&n‘l‘g—g—/\g T% %

S 15 (2. International peer review® /N 1) T —

D—IRE L TEmRI NETTH D,

.

WANZIEEAE A DAY (C

+

RN =) L W N

v 3

56



ICH/TA k=24
~

&
QECDEEREHT A K 7 A >~

70 kaJLDOEES

ICHHFA F 74 >~ OECDEBR % Zakan
HAKRZ4 >

E%%w%%%ﬁ@ﬁ CFNESFDH 25N ABRIEREEICHL T

D=-HIZFThbNdEe BHEOEHOREED HEBEEZESDL DI
ﬁ&ﬁ@ FLUWER . 8ARFAZ T ETI53h 7%, BHE
HiEHRT ICERME & 1B > TEEah
L7-xZE
SHEEDEMEEHD, Y FBUULA-—EHEE RIBREE
EDEEDH Y
BARBAFIEOSBEIZ YO raLARLTIHEE xS EIZSOPHE
AP X TER L S D
REEIIATE/LEINT AEICIZNY F— N F—> 32 TH
L\@( fit Nl oo ANV AT EXNA

BICHRBEDIZENE BIEd Lo, OECD TGH EE

57



INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL
REQUIREMENTS FOR. PHARMACEUTICALS FOR HUMAN USE

DRAFT ICH HARMONISED GUIDELINE

DETECTION OF TOXICITY TO REPRODUCTION FOR HUMAN
PHARMACEUTICALS

S5(R3)

Current Step 2 draft version
dated 5 July 2017
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Our project has received funding from the MET]I in Japan.
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Japanese Center for the Validation of Alternative Methods

Office . New Testing Method Aszsessment, Divizion of Pharmacology,

CVAM Mational Biclogical Safety Research Center (NBSRC),
Mational Ingtitute of Health Sciences (NIHS)

B#E - English Guugh:' -i:} wiew @ jacvam.jp

About Ja EM ate an JaCyAM J!u::an:jerml:: @tlultles Submission of Alternative Inte7r£atinnal Cooperation

$iEDH U HE S ‘@ tvEL

Policy and Mission: JaCVAM's policy and mission is to promote the 3Rs in animal experiments for the
evaluation of chemical substance safety in Japan and establish guidelines for new alternative experimental

b

methods through international collaboration.

the 3Rs in animal experiments—Reduction {of animal use)
Fefinement (to lessen pain or distress and to enhance animal well-being)

Replacement (of an animal test with ane that uses non-animal systems or phylo-genetically

lower species)
(QECD GD34)

News Contents

I INEW] news texts dummy texts news texts dummy texts = About JaCVAM
news texts dummy texts{2009.7.16} Message from JaCVAM / Policy and Mission of JaCVAM /

Organization of JaCVAM ! Glossary !

Enews texts dummy texts news texts (2009.7.3)
FProposal for Engagement Rules

& news texts dummy texts news texts dummy texts news 65
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