EU initiatives to advance NAMs in
research and regulatory testing
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For the European Medicines Agency (EMA), NAMs are defined as
innovative methods and strategies that aim to replace, reduce, or refine the
use of animals in the testing of medicinal products, aligning with the 3Rs
principles. These methods encompass a range of non-animal approaches,
including simple and complex human cell-based assays, microphysiological
systems, in chemico methods, in silico modelling and other non-human or

human biology-based test methods



Extensive use of Experimental Animals

More than 115 million experimental animals are used
each year globally (Humane Society International)

What is the proportion of laboratory
animals in the different animal groups?
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Around 750,000 animals used in EU for Quality Control
(including batch safety & potency testing) (ALURES)
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2,48 million animals used for scientific purposes

72% for research
13% for regulatory purposes - mostly medicinal products (74%)
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All uses of animals for research and testing
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The European Partnership

for Alternative Approaches to Animal Testing

Directive 2010/63 on

protection of animals for
scientific purposes
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Roadmap towards phasmg out animal testlng
,for safety assessment of chemlcals |
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 Roadmap will provide a plan/schedule to accelerate phasing out animal
testing

* To be finalised in Q1 2026

» Applicable to all 15 pieces of EU chemical legislation that might lead
to animal testing for chemical safety assessments (incl pharma)

* The roadmap will:

= List concrete action points (e.g. recommendation on how to
replace/reduce/refine animal testing for certain endpoints)

= Contain milestones (e.g. agreement on regulatory needs for complex
endpoints)

» Define indicators that help to monitor the progress of the implementation

= Define organisational structures that are necessary for the
implementation process

Designed bi Freepl_
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European Research Area (ERA) action on
NAMs

Aim: Coordinate and streamline EU and Member States’ and other stakeholders’ actions
on NAMs

Focus on biomedical research and regulatory testing of medicinal products and medical
devices

All actors involved: European Commission, relevant national ministries, regulatory
agencies, EMA, research funders, academia, research institutes & infrastructures, pharma
and MedTech industry, CROs, journal editors, NGOs, citizens & patients

Holistic approach involving all stages of biomedical research—from the basic discovery
phase to application, implementation, and regulatory testing of medicinal products and

medical devices —

Targets “80% of animal use in EU



3 years: Q4 2025-Q4 2028
@] WG1: Development of NAMs

and common EU infrastructures

3:8 WG2: Validation, acceptance and
implementation of NAMs

/Open to: )

non-EU Associated Countries
(Canada, South Korea, Australia)
e Others?

\_ (Brazil, US, Japan) )




Increased interest in NAMs from EMA

3Rs Working Party established in 2022- first permanent, standing group on
NAMs - covering both human and veterinary fields

Continuously review existing guidelines:

Reflection papers (“Inventory”): what is
possible ("Implemented”) and what will
soon be possible ("newly identified”)

Ongoing revision of “"Guideline on the
principles of regulatory acceptance of 3Rs”

European Specialised Expert Committee on
NAMs

Operational Expert Group on batch release
testing
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Regulatory acceptance refers to the official recognition by a regulatory
uthority (such as the EMA) that a method, tool, or dataset is scientifically
valid and suitable for use in regulatory decision-making

Integration into Guidelines

« NAMs can be incorporated into official guidance (e.g., ICH, EMA, Ph. Eur)
« Example: ICH M7 allows (Q)SAR models for mutagenicity assessment of impurities

Case-by-Case Acceptance

« NAMs used in product submissions (e.g., Clinical Trial Applications, Marketing
Authorization Application) for regulatory decision making

« Evaluation on scientific merit and relevance to the product and target indication

Qualification procedure at EMA

« Formal process to assess & endorse a novel method for a specific context of use in the
development of a medicinal product — can provide endorsement for broader application
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A1-‘ B Nature of the 3Rs-related topics
2 5 3
a 1(2.22%)
]
g 10 5 9(20%) —
k) 7 35(77.78%)
[
> 13
& 5 %
= ! 5
@
2 2
E 0
z 2019 2020 2021 2022 2023
Year
®mMain topic ® Subtopic B Replacement Reduction Refinement
C Type of applicants D
2 (4.44%) @
e
8
- 14(31.11%] =
=
B
© - [EEO
<
§
B QoNM
c
L=
]
© Academia BM l
é
8(17.78%)
10(22.22%) 0 5 10 15 20 25 30
Number of requests
. SME B Large enterprisa B Academia B EU-funded consortium Non-profit B Other

Figure 4. Number of 3Rs-related ITF briefing meetings requests received between 2019 and 2024 (A), main topics
of discussion proposed (B), type of applicants (C) and advice provided by EMA ITF for the most appropriate
regulatory interaction in response to the request (D).
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The problem with NAMs is....

Significant public investments in research and development
Large public interest (civil society) and political backing
Limited uptake in both routine R&D and regulatory testing
Little incentive for validation/qualification of NAMs:
 Why take a risk with an unproven model?

 Why invest in something that may become a “public good”?

New business model — where companies, innovators, academia and
regulators can work together



Innovative Medicines Initiative: Public-Private Partnership
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B Rabbit Pyrogen Test
& (RPT)

VAC2VAC objective: To replace RPT for
human TBEV vaccine by the monocyte
activation test (MAT)

Pyrogens = fever inducing substances

Groups of 3 rabbits used for initial
testing (temperature rise <0.6 C)

In 2015 (at the start of VAC2VAC),
almost 50,000 rabbits were used for
pyrogen testing in 14 Member States

The monocyte-activation test (MAT)
was introduced in the European
Pharmacopoeia (Ph. Eur.) in 2009 as
official in vitro alternative to RPT.

MAT could replace RPT after product-
specific validation.
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What happened next?

MAT validated according to ICH-Q2B on 3 ENCEPUR batches (Tick-Borne Encephalitis Virus vaccine) by
academic partners (led by ISS, Italy);

Method transferred to industry partner (GSK) for internal validation;
GSK applied for approval to the German Regulator (Paul-Ehrlich Institute, PEl) at the end of 2019
(approval in May 2020). PEI was selected due to the original registration of the product.

[ RPT has been replaced with MAT in routine testing by GSK, later Bavarian Nordic }

March 2021: Request submitted (by the Italian delegation) to replace the rabbit pyrogen test by MAT in
European Pharmacopoeia monograph 1375 (“tick-borne encephalitis vaccine”).

June 2021: European Pharmacopoeia Commission decided to remove the rabbit pyrogen test from its texts
by 2026 (affecting 60 Ph. Eur. texts)

Removal from the European Pharmacopoeia became official on July 1, 2025, and the change must be
implemented by January 1, 2026.

Between 2015 and 2020, Rabbit Pyrogen Testing decreased by 49% in Europe
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http://www.inno4vac.eu/

Innovations to accelerate vaccine development

and manufacture

Human in vitro mucosa models in Inno4Vac

Development of next generation in vitro 3D models of gastrointestinal mucosa, based on human
induced pluripotent stem cells (Alexander Mosig, Jena University + Alfredo Pezzicoli, GSK)

or
Next-generation respiratory mucosal models to evaluate vaccine-induced protective and
detrimental immune responses for influenza and RSV (Puck van Kasteren, RIVM +Nathalie Mantel, ..
Sanofi) dels

Complex in vitro 3D infection models of the urovaginal mucosa to investigate protective effector
immune mechanisms, focussing on Neisseria gonnorrhoeae and HSV-2 (Thomas Rudel, Wurtzburg
University + Isabel Delany, GSK)

Roadmap, standardisation and guidelines for 3D mucosa models and their use in vaccine
development (Katie Huber, Paul-Ehrlich Institute, Germany)



Medicines development occurs on a global scale -
Europe (or others) cannot work in isolation

Continued reductions in animal use & promotion of the
3Rs requires global regulatory alignment on:

« Acceptance criteria for NAMs

« Batch release requirements

« Phasing out of obsolete tests

« Regulatory position statement - ICMRA & ICH

More involvement at earlier stage of LMIC - NGO "s like
Humane World for Vaccines, IABS, European Vaccine
Initiative can play important role

International medicines
regulator’s working group

on 3Rs
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Thank you!
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