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https://www.meti.go.jp/index.html
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norecopa

Timeline for the 3Rs

T
- aw W

* By 1955, the concept of the 3Rs was essentially present
in a paper published by Russell

* The explicit term "The 3Rs" evolved sometime between
1955 and 1957 (Russell, 2005)

* The 3Rs were formally presented at a UFAW :
Symposium in May 1957 on Humane Technique in the BY AL idiaioadlliixes aas
Laboratory : RUSSEll & B“RBH

* Russell and Burch published The Principles of Humane : '8 23538 3
Experimental Technique in 1959 BEits SR

.
"
.
-
-

.....

Russell WMS & Burch RL (1959)

Norecopa: PREPARE for better Science . Russell (2005); Hubrecht & Carter (2019)
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Interest in the 3RS

* A largely unknown concept for the first 20 years

* 1969: The UK organisation FRAME (Fund for
Replacement of Medical Experiments) was established,
and also worked (independently of UFAW/Russell &
Burch) on alternatives

* 1991: The HSUS (Humane Society of the United States)
instigated a Russell and Burch Award

* 1995: ECVAM, CAAT and FRAME organised a workshop
which Russell and Burch both attended

FRAME

* 2000: The Europ'ea‘n Science Foundatlo:'; strongly ReBarchsiNitiamrasseli
endorses the principles of the Three Rs Sheringham, UK, in 1995

Norecopa: PREPARE for better Science journals.sagepub.com/doi/abs/10.1177/026119299502300614
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20.10.2010 EN Official Journal of the European Union L 276/33

DIRECTIVES

DIRECTIVE 2010/63/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 22 September 2010

on the protection of animals used for scientific purposes

(Text with EEA relevance)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE
EUROPEAN UNION,

Having regard to the Treaty on the Functioning of the European
Union, and in particular Article 114 thereof,

Having regard to the proposal from the European Commission,

Having regard to the opinion of the European Economic and
Social Committee (1),

After consu]ting the Committee of the Regions,

and other scientific purposes (). By becoming party to
that Convention, the Community acknowledged the
importance of the protection and welfare of animals
used for scientific purposes at international level.

The European Parliament in its resolution of 5 December
2002 on Directive 86/609/EEC called for the
Commission to come forward with a proposal for a
revision of that Directive with more stringent and trans-
parent measures in the area of animal experimentation.

10
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Public opinion

Animal testing less and less acceptable

US Public Opinion on Animal Research (Gallup Polling) mhe %russels mimes

70%
™ BUSINESS ART & CULTURE LU AFFAIRS WORLD I
65% -
60% - Massive EU support for petitic
against animal testin

55% - g t a g

= Thursday, 26 January 2023
50% - P . e i -

-@-"Medical testing on animals is morally acceptable
45% -8 "Medical testing on animals is morally unacceptable ]
40% - UNDERSTANDING ANIMAL RESEARCH
e ——
556 IS ANIMAL TESTING
ETHICAL?

30%
25% -
20%

c

c

N ON ON O O ON N N p—
Source: hitps://speakingofresearch.com/2018/08/30/52-of-american-public-opposes-the-use-of-animals-in-scientific-research/ charles rir
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Annual Statistics of Scientific Procedures 2022: headline stats and trends

Great Britain’s statistics record the number of procedures conducted, rather than the total number of animals used in procedures.

Total procedures

procedures Experimental

(millions) 2.0

1.5 )
Creation and breeding——

1.0
0.5
0.0
2007 2009 2011 2013 2015 2017 2019 2021

Year

Figure 1: Total scientific procedures by type, 2007 to 2022
Source: The Home Office Annual Statistics of Scientific Procedures on Living Animals,

Great Britain 2022

In total, 2.76 million procedures were conducted using live animals in Great

Britain in 2022, a decrease from 3.06 million in 2021.

This is the lowest number of procedures records since 2002.

Of these 2.76 miillion procedures, 1.51 million (55%) were carried out for
experimental purposes, and 1.25 million (45%) were carried out for the
creation and breeding of genetically altered (GA)_animals (Figure 1).
Compared to 2021, experimental procedures have decreased by 13%, and GA

procedures have decreased by 6%.

96% of all procedures used mice, rats, birds, or fish. Mice remain the most
common, being used in 59% of experimental procedures, followed by fish in

14% experimental procedures, rats in 12% experimental procedures, and birds

Animal Research in Great Britain, 2022

17
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20214 EUERESODERIEN

. News
]

European Parliament

Headlines ~~ Pressroom ~~» Agenda -+ FAQ

Press room / MEPs demand EU action plan to end the use of animals in research and testing

9 E® =

MEPs demand EU action plan to
end the use of animals in research
and testing

Press Releases | PLENARY SESSION | [EnvI| 16-09-2021 - 09:29

« Animal testing for cosmetic products prohibited in the EU since 2009
- 12 million animals were still bred and killed for other animal testing in 2017
« More funding for alternative testing methods needed

« Minimise pain, distress and suffering of animals when their use cannot be avoided



ILAR (Institute for Laboratory Animal
Research) Guide

* The latest version of the Guide has been (or will be)
translated into a number of different
languages including
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ABOUT AAALAC

ACCREDITATION

PROGRAM STATUS
EVALUATION

EDUCATION

RESOURCES

NEWS

PUBLICATIONS

QUICK LINKS

ASSOCIATION FOR ASSESSMENT AND ACCREDITATION OF LABORATORY ANIMAL CARE INTERNATIONAL

contact | searc: | co

7 i /, -
By \_l .g ‘f V’

AAALAC International promotes the
humane treatment of animails in
science through occreditation

and assessment programs.

Nearty 700 insfitutions in

27 countries have eamed

AAALAC International
accreditafion.

ACCREDITED ORGANIZATIONS  MEMBERS ONLY  REFERENCE RESOURCES  PROGRAM DESCRIPTION  GLOBAL GATEWAY

Main Office: 11300 Rockville Pike, Suite 1241, Rockville, Maryland 20852 USA, t: 301-231-5353 f: 301-231-8282, accreditflaaalac.org
European Office: Avenue de Tervuren 402, 1150 Brussels, Belglum, © +32-2-761-66-T8 1: +32-2-761-66-79, accredit_europef@@aaalac.org
Pacific Rim Office: 68-3549 Makana Aloha PL. Walkoloa, Hawall 86738 USA, t: 808,883 2186 . 808.883.1155 kbayne@aaalac.org

© 2006 AAALAC International

S50hEHB NI 1,0405E5%. THHEDER
SRS (ARZ T AUHEEINCNY) 2855 ?
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T EDENVIRERCEIT S EIPRAF DFE. TET

WOAH (World Organisation for Animal Health)

2018 Animal Welfare Code
2010 Laboratory Animal Welfare Code

CIOMS (Council for International Organisation of Medical
Sciences)

2012 The International Guiding Principles For Biomedical
Research Involving Animals

OECDD A X > X

2000 No.19 Guidance Document on the Recognition,
Assessment and Use of Clinical Signs as Humane Endpoints

24
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@ Reduction O
@ Refinomes O

@ AFLAS pinciudes South Koreal O

@ Culture of Care Notwork O
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G Btee ©
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Figure 2. Norecopa's interactive map of 3R Centres and networks within Laboratory
Animal Science and alternatives: https://norecopa.no/global3r

Biomedical Science and Engineering 2021; volume 4(s1):144 25
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There are now over 30
3R centres in Europe alone...

norecopa.no/global3r
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MECHA

EUROPEAN CHEMICALS AGENCY

(Bio) transformation
to commen
compound(s)

v

Scenarlo 1

Different compounds
have the same
type of effect(s)

v

Scenarlo 2

Type of approach

CATEGORY

|

—

Varlations among Mo varlation among
the category members the category members

|

(Bio) transformation  Different compounds (Bio) transfermation

to common have the same to common
compound(s) type of effect(s) compound(s)
A
Scenario 3 Scenarlo 4 Scenarlo 5

Different compounds
have the same
type of effect(s)

v

Scenarlo b
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REACH (Registration,Evaluation,Authorisation,
Restriction and Chemicals)
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repeated dose toxicity (all routes) | ]
toxicity to reproduction [l 1 | Annex VII
developmental toxicity - teratogenicity 8
repeated dose toxicity (all routes) N NEGINGGEGEGEGEGEGE a
toxicity to reproduction | N RGN W Annex VI
developmental toxicity - teratogenicity | RN ||
repeated dose toxicity (all routes) | RGN n
toxicity to reproduction | NN Bl AnnexIX
developmental toxicity - teratogenicity | NN [ |
repeated dose toxicity (all routes) [N |
toxicity to repreduction | I AnnexX
developmental toxicity - teratogenicity | i
0 20 40 60 80 100
Percentage of substances
B Read-across M WoE TP B Other
B QSAR Data Waiver Experimental - ""}S,:“"""D“"““'
(&4

Source: ECHA (2023). Modified excerpts of Fig. A3 - AB.

Research Article

Jean Knight!, Thomas Hartung’3 and Costanza Rovida’

Fig. 2: Data retrieved
from the latest ECHA
report on the use of
alternatives to testing
on animals for the
REACH Regulation
(ECHA, 2023)

The experimental data
include both existing
historical tests and
tests performed for
REACH.

WoE = Weight of Evidence, TP = Testing Proposal, QSAR = Quantitative Structy %+2 Million and Counting... The A|.1|mc|| Toll
“Experimental” refers to all experimental tests, including historical tests befor for REACH Systemic Toxicity Studies
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World Health

{iRs)) World Hea f
TECHNICAL REPORT Y organization - @TSd =
APPROVED: 4 March 2016 PUBLISHED: 10 March 2016

Outcome of a public consultation on the conclusions and
recommendations of the EFSA-WHO workshop on the
Threshold of Toxicological Concern approach

European Food Safety Authority and World Health Organization

Abstract

The European Food Safety Authority (EFSA) and World Health Organization (WHO) carried out a
public consultation to receive input from the scientific community and all interested parties on the
Draft Conclusions and Recommendations of the expert workshop on the Threshold of Toxicological
Concern (TTC) approach held in Brussels on 3-5 December 2014. The written public consultation for
this document was open from 12 February to 12 April 2015. A total of 99 comments from 14
interested parties were received. EFSA and WHO wish to thank all stakeholders for their contributions.
The current report summarises the outcome of the public consultation, and includes all the comments
received. The relevant comments were addressed and were taken into consideration in the finalisation
of the event report that is to be published at the same time as the present report.

(© European Food Safety Authority, 2016.



(‘ AATJEhns Hopkins University Center for Alternatives to Animal Testing

The Transatlantic Divide

Top-down development
of new toxicological tools

e

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

TOXICITY TESTING IN THE 21ST

CENTURY: A VISION AND STRATEGY

Js: A
2 ) Ty

Carmg for animals
+ aiming for better science

3Rs

Bottom-up support to 4
alternative methods and pFae (#%

= = B o 3 PROJECT EVALUATION AND
IEngIatlve pressu re ,"" . 4 ’ ERETRDSPETIVEASSESSMENT

National Research Council

HEE (20074F)

HMN { KN

NIMWIWWARED

BLOOMBERC
X 1 D 20089, Johns Hopkins Unive raity. All Rights Reservad
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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 .,
human origin.

l"' "1 — Envisions pathway-based toxicology,

where pathway perturbations are used

‘3{-‘” 1,4{ E to predict adverse effects

DIIOTRILEAYS] — 2009 NRC report: “the realization of the
e 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
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<EPA

United States
Emvironmental Protection
Agency

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

38



Computational Toxicology: physicochemical and
reactivity profiling of compounds/metabolites
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FDA'S PREDICTIVE
TOXICOLOGY ROADMAP

Alternative test methods for reproductive toxicity testing
FDA’s Center for Drug Evaluation and Research is 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
AR, i!-'| L Ore,




harmonisation for better health

)' ICH

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

ICH HARMONISED GUIDELINE

DETECTION OF REPRODUCTIVE AND DEVELOPMENTAL
TOXICITY FOR HUMAN PHARMACEUTICALS

S5(R3)

4.2, STRATEGIES TO ADDRESS EMBRYO-FETAL DEVELOPMENT
(EFD) e ceeeeeeneenenennnn 12

42.1. CONSIDERATIONS FOR BIOPHARMACEUTICALS .............. 12
42.2. ALTERNATIVE APPROACHES FOR ADDRESSING EFD RISK



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

PRESENT 'l = FUTURE

Objectives of FDA's Alternative Methods Working Group

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.

Identify the performance criteria of microphysiological systems by engaging with
FDA experts and FDA stakeholders through public-private partnerships.
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Effort to Reduce Animal Testing at EPA
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5Bk (2 A [F 7= New Approach Methods Work Plan
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[ 9 )
\."EPA EPA 600/X-21/209"|" December 2021 | www.epa.gov/research

United States
Environmental
Protection Agency

New Approach

Methods WorkPlan

U.S. Environmental Proteéetion Agency

Deliverable: Reporting templates which may be used by EPA and stakeholders that capture
the range of specific NAMs used for Agency decisions. An initial set of reporting templates
will be delivered in the fourth quarter (Q4) of 2024.
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Environment International 178 (2023) 108082
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Review article

New approach methodologies in human regulatory toxicology — Not if, but

how and when!

New Approach Methodologies (NAMs)

In silico, in vitro, ex vive and in chemico approaches

" Computational, modeling

and read=across methods

Guantitative structure-
activity relationships
(QSAR)
Physiologically based
xinetic (PBK) models
Absorption,
distrioution,
metabolism and
excretion (ADME )
In wifro o in vivo
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Machine |earning and
artificial intelligence (Al)

Haad-across

High-<threughput screening
(HTS) and imaging (HTI)
bicassays

Advanced imaging/scanning
techniques

Magnefic rescnance
maging (MR}

Functional magnetic
resonance imaging (MR()
Computerized axial
tomography (CAT) with
three-dimensional
reconstruction
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Omics applications
Genomics
Transeriptomics
Proteomics
Lipidomics
Metabolomics
|mteractomics
Mufrigenomics
Epigenomics
Exposomics
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Induced pluripatent stem
cels (iIPSCs)
Multicomparimental fluid
bicreactors

L
i Tissuelorgan engineering
Crganoids
Microphysiological
systems (MPS)
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o EPA Screening level assessment: combine NAMs for
’ exposure, /n vitrobioactivity, and toxicokinetics

* Conducted by Accelerating the Pace of Chemical Risk Assessment (APCRA)

= ‘“international cooperative collaboration of government agencies convened to address barriers and opportunities for the use
of new approach methodologies (NAMs) in chemical risk assessment” (Paul Friedman et al., submitted)

* Two case studies including a large retrospective analysis and a prospective analysis

» A poster on these two case studies won the Top Abstract Award from the Risk Assessment Specialty
Section at SOT 2019

a%my “ECHA gt AL “ efsam E':!.B_l

nd R h v
SINGAPORE and Researc EUROPEAN CHEMICALS AGENCY Eurcpean Food Safety Authority mmnnmnm«.rum

£ g o, seme ) NTP
’ Canada Canada 102 oo == Noond Temiclogy Progrom

Miristry of Healh, Welfore and Sport

it

28 UNIVERSITYO! (APCRA partners for these two case studies)

gg BIRMINGHAM
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An Evaluation Framework for New Approach
Methodologies (NAMs) for Human Health
Safety Assessment

Publication Date : February 01, 2020

Publication Type : Journal Article

Author(s) : Stanley T. Parish, Michael Aschner, Warren Casey, Marco Corvaro, Michelle R. Embry, Suzanne Fitzpatrick, Darren Kidd, Nicole C. Kleinstreuer,

Beatriz Silva Lima, Raja S. Settivari, Douglas C. Wolf, Daiju Yamazaki, Alan Boobis

Journal Name : Regulatory Toxicology and Pharmacology
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Currentl Mid-term Long-term
. +  Further NAM develtrpment' + Further NAM development * Further NAM

development

« Confidence building *  Framework definition )
» Education = NAMs combination in : Muﬁ.dalt‘la requirement
« Training testing strategies = Probabilistic NGRA
+ Case studies + Fit-for-purpose mandatory
+  Objective assessment of workflow + Change in mindset
animal tests reliability « NGRA * Amendment of
» Data curation and + NAMSs at least as standard regulations and
narmalization firsi-tier classification systems

= Confidence building

f + |ATA for skin sensitization » Case sludies ’ lr‘:gigh:;::‘[;iﬁrmtﬁm carc,
dopted, TG 442 « Validation .

a +«  Comprehensive gAOP

-

»  Dis GL 497 « Data curation and network
+ ADP Wiki; 408 ADPs normalization = Further in vitro TGs
in vitro based TGs for » Evidence integration
Genotoxicity + Data exchange across
* ED(E.AS) databases

«  Metabolism

«  Skin irftation/corrosion
Eye irritation » |ATAs for E, A, some STOTs (7)

Phototoxicity «  AOQPs priantized by regulatory
Dermal absorption relevance
& GD—GI'\-"MF' / » Guidance on data evaluation
from in witro battery for DNT
= Further in witro TGs Researchers
« ED(T) [ and regulators ]
*  Immunotoxicity |[

QOECD ]

Environment International 178 (2023) 108082

MNAM implementation inte resulatory toxicology. Timeframe and
1AMz established as OECD test gundelines are ineluded in the bottom
5 GD-GIVMP: suidance document on sood n vitro method practices;
: and reproductive toxicclogy; MNgtx care: non-senotoxic earcinogens.

Contents lists available at ScienceDirect

Environment International

ELSEVIER Jjournal homepage: www.elsevier.com/locate/envint

Review article
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11711 CONGRESS
2D SESSION S 0 0 2
®

To allow for alternatives to animal testing for purposes of drug and biological

product applications.

IN THE SENATE OF THE UNITED STATES

SEPTEMBER 29, 2022
Mr. PAvL (for himself, Mr. BOOKER, Mr. BrauN, Mr. Craro, Mr. MAR-
SHALL, Ms. CoLLINS, Mr. KING, Mr. PAbpinrA, Mr. SANDERS, Mr.
TUBERVILLE, Mr. LuJAN, and Mr. SCOTT of Florida) introduced the fol-
lowing bill; which was read twice, considered, read the third time, and

passed

NONCLINICAL TEST DEFINED.—For purposes

of this section, the term ‘nonclinical test” means a test conducted
in vitro, in silico, or in chemico, or a non-human in vivo test that

occurs before or during the clinical trial phase of the investigation
of the safety and effectiveness of a drug, and may include animal
tests, or non-animal or human biology-based test methods, such
as cell-based assays, microphysiological systems, or bioprinted or
computer models.”.
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OECD

Organization for Economic Co-operation and Development

AN
ICH 4@\\ <<ECVAM Iso
harmonisation for better health

A\ v

International Cooperation
on Cosmetics Regulation

ICH: International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use
ISO: International Organization for Standardization


https://www.iccr-cosmetics.org/
https://www.ich.org/
https://vichsec.org/en/home.html

OECD FAMIARSM4> EMEREICEITS
TGEEMIRRRZ A WVWE VWEEREDEIS (2023)

Wk ] TGEY in vitro, in chemico
DTG

BRI 3 3
BB RAE 2 1
e 3 3
AR R A 10 9
B2 J8 R AE 1% 8 4
1 B RN 2 1
BinsEE 13 5
N H < &L 6 4
Zz D1t 29 1
=1l 76 31

@) OECD 40%3E5 !

BETTER POLICIES FOR BETTER LIVES

OECD:http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm

54



JaCVAMIDI AL « X a3 L7ca4axDh0eCD |G, GD, DRF

Skin sensitization assay, LLNA : DA, TG 442A (2010)

Skin sensitization assay, LLNA : BrdU-ELISA , TG 442B (2010)
< In vivo comet assay TG 489 (2014)
v/ 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 (2013)
Bhas 42 cell transformation assay (2016) Guidance document
h-CLAT assay for skin sensitization testing, TG442E (2016)
IL-8 Luc assay for skin sensitization testing, TG442E (2017)
Eye irritation assay with LabCyte CORNEA-MODEL, TG492 (2018)
LabCyte EPI-MODEL for skin corrosivity testing, OECD TG431 (2019)
ROS assay for photosafety testing, TG495 (2019)
Short time exposure (STE) assay for eye irritation testing, TG491 (2020)
Stable transfected transcriptional activation (STTA) assay for androgen
disruptor screening (AR-Ecoscreen), TG458 (2020)
Vitrigel-EIT for eye irritation testing, TG494 (2021) INF:20224F £ 20235F
ADRA for skin senstisation testing, TG442C (2021)
Detailed Review Paper (DRP) for in vitro tests addressing immunotoxicity
(2022)
ADRA for skin senstisation testing, TG442Ce7F (2022)
IL-8 Luc assay for skin sensitization testing, TG442E8X7E (2023)
IL-2 Luc assay for immunotoxicity testing (2023)
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i\ f l C H International Cooperation on Harmonisation of Technical Requirements for Registration of Veterinary Medicinal Products

VICH/O7/038

MRAERROEERRE]  osome

Statement of Principle for VICH - Alternatives to Animal Testing

At its 19" meeting on 23-24 January 2007 in Washington D.C., USA. the VICH Steering Committee
reiterated its ambition to minimise animal testing and specifically expressed its support for the 3Rs
principle — replacement, refinement and reduction of animals in research.

VICH has always striven to eliminate repetitious and unnecessary testing through harmonisation of
regulatory requirements for the registration of veterinary products, a goal that undoubtedly leads to a
reduction in the number of animals used for product development and registration.

While the validation of alternative testing protocols’ falls outside the remit of VICH, the Steering
Committee recognises that the international status and influence of VICH provide a unique opportunity
to encourage the use of validated alternative methods. To this end, Expert Working Groups developing
guidelines involving animal expenmentation have a specific responsibility to consider animal welfare,
and particularly the possibilities for replacement, refinement and reduction of amimal testing
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IS5IW, hF5, RMES, PAUDELD
HARDMBIZ/ERT CRESNS. L
mDAHIE B2 EICEATIR=

International Cooperation
on Cosmetics Regulation

4. Updated Inventory of validated alternatives to amimal testing applicable for
cosmetic products.

Integrated Strategies for Safety Assessments of Cosmetic Ingredients

e [CCR SC endorsed the “Paving the way for Application of Next Generation
Risk Assessment to safety decision-making for cosmetic ingredients™ report
and will post to the website.

e [CCR SC agreed that a new Joint Working Group will be formed to

work on other integrated strategies projects.
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