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• 1959 groundbreaking book by William Russell and Rex Burch

• For a long time, William Russell and Rex Burch's book was unnoticed, 

at least barely within the first decade of its publication

• 1992:  Second Edition

„The Principles of Humane Technique“

Read online: http://altweb.jhsph.edu/pubs/books/humane_exp/het-toc

2024 = 65th anniversary

https://www.youtube.com/watch?v=i7n6_JCOWo8Song video:

https://www.youtube.com/watch?v=i7n6_JCOWo8


• Ancient Greece:

    „cutting the throat of pigs to observe swallowing“

    „open the chest to observe heart actions“

• 1500-1600: Animals got more important during the scientific revolution, 

discovery of blood circulation 

• 1800-1850: Emerging of modern biomedical science such as physiology, 

pharmacology, Vivisection no real big issue

• Concerns about Vivisection in Great Britain after e.g. French Francois 

Magendie, 1824, lecture-demonstrations with radical surgical procedures on 

living animals (no anesthetics yet) in London → cruel and unneccessary.

• 1835: Marshall Hall published as an answer to the reaction on his cruel 

reflex action investigations his work on „A critical and experimental essay on 

the circulation of blood“

Before Russell and Burch



• Marshall Hall published principles:

1.) Never have recourse to experiments when observation provide the information

2.) No experiment should be done without a „distinct and definite object“ 

    → no unnecessary or useless and thus unjustifiable experiments

3.) Needless repetition of experiments is not justifiable

4.) Experiments should be conducted with least possible suffering

5.) Subject should be the lowest order animal – as least sentinent

6.) Facts should be laid before the public in the simplest, plainest terms 

Before Russell and Burch

Similar to Reduction & Refinement of 3Rs 



• 1876: The Cruelty to Animals Act = first law regulation animal research (UK)

Antivivisectionist discussions/controversy strong since early 1870‘s led to public 

pressure. 

Applications for licences for living vertebrate animal experiments necessary with 

clear purpose of advancing a new discovery 

• 1890s: „Leigh Browne Trust“ in London should promote and encourage original 

research involving experiments on animals w/o pain. Physician Benjamin 

Richardson was commissioned to explore painless research and related topic, 

his hope was 

    „to bring about a reconciliation between extremists of both schools (animal 

     protectionists and scientists)“

1950s: foundation of AWI (Animal Welfare Institute) in NY, USA by Roger and 

Christine Stevens.

Before Russell and Burch



Before Russell and Burch – more to be found in this book

https://docs.lib.purdue.edu/ndhab/7/?trk=feed_main-feed-card_feed-article-content

John Parascandola, 2024

https://docs.lib.purdue.edu/ndhab/7/?trk=feed_main-feed-card_feed-article-content


➢ Development of the 3Rs also very closely linked to animal experiments 

in toxicology and drug development & according legislature 

➢ Maladministration in animal experimentation facilities in the 

“post - 2nd world war” period

• Hygiene

• Standardisation of animal husbandry and experiments necessary

• Greater need for laboratory animals

Scandals raised awareness of the need for more intensive preclinical 

research (Elixir Sulfanilamide (U.S) 1937; Thalidomide (EU, 

Australia and Canada) 1950s). 

What are the 3Rs and „their“ history



▪ In the post-war period, the first experimental animal science societies 

emerged, which were initially mainly concerned with standardisation.

▪ Originally the first developments of 3R approaches in the UK in the 1950s

▪ Commissioned/Contract work for the UFAW (Universities Federation for 

Animal Welfare): close co-operation between laboratory animal scientists, 

animal experimentation laboratory managers, laboratory animal breeders and 

scientists (so-called Lab Survey from 1952)

▪ In 1959, the groundbreaking book by William Russell and Rex Burch was 

published

‘The Principles of Humane Experimental Technique’    

= is regarded as the standard work of the 3Rs

What are the 3Rs and „their“ history



What are the 3Rs and „their“ history

1964 
Declaration 
of Helsinki

1969 
Foundation of 
charity 
FRAME

1978 
„Alternatives to 
Animal 
Experiments“ 
D.H. SMYTH

1989 
Foundation of 
ZEBET, 
Germany

1993 
Foundation of 
the validation 
centre ECVAM

1997 
Foundation of 
validation 
centre 
ICCVAM

FRAME = Fund for the Replacement of Animals in Medical Experiments

ZEBET = Central Centre for the Registration and Evaluation of Alternative and 

Complementary Methods to Animal Experiments

ECVAM (European Centre for Validation of Alternative Methods) at the EU Research 

Centre in Ispra (Italy); https://ec.europa.eu/jrc/en/eurl/ecvam

ICCVAM (Interagency Coordination Committee for the Validation of Alternative Methods)

of the US federal authorities.

first state institution 

with the task of 

reducing animal 

experiments on a 

scientific basis

https://ec.europa.eu/jrc/en/eurl/ecvam


3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

„The History of Alternative Test Methods in Toxicology“, Elsevier, 

2019

3R Development in German-speaking countries



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Efforts to develop the field of alternative methods to animal testing in Central Europe

Internationally, at this time it was focussed/dominated by colleagues 

from the UK and USA (different ethical and legal background)

3R Development in German-speaking countries

Late 
1980s/early 
1990s 

1993 Foundation 
of MEGAT 
(Germany,Austria 
Switzerland)

1994 

MEGAT first 
congress 
organisation, 
Linz, Austria

Yearly congresses

2008

re-named in 
EUSAAT

MEGAT = Central European Society for Alternatives to Animal Testing. 

Dialogue between animal welfare organisations, science, industry, 

government and/or regulatory authorities 

1991



2010: EU Regulation ‘Directive 2010/63/EU’ on the protection of animals used 

for scientific purposes.

includes a number of tasks to advance the 3Rs of animal procedures. 

Directive 2010/63/EU assigns a strong role to EU member states to promote 

and implement alternative methods via reference laboratories and other 

coordinated initiatives in addition to EURL ECVAM. 

Starting point for the establishment of 3R centres

Key moments in the history of the 3Rs



Power of Politics: The Rise of 3Rs centres and platforms in Europe
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Directive 2010/63/EU

Transformation in national legislation

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

Data in table obtained from 26 3Rs centres and platforms participated in a survey of EU3Rnet (Neuhaus et al., ATLA, 2022)

Meetings 2015/2016 organised by EURL-ECVAM

Meetings 2018 organised by EUSAAT

3Rs center with huge potential to help

especially on-site locally to take over 3Rs agenda

European Centre for Validation of Alternative Methods at the EU Research Centre in Ispra (Italy) 

Further increase in 2022/2023:

Finish 3R centre

French 3R centre

Portuguese 3R centre (i3S)



3Rs center/platform Initiative – Retrospective 

Platform for European 3R center Meeting 

• Meeting - Linz, EUSAAT 2018, September

Network with 3R Centres + European Commission

• Meeting - Berlin March 2019

• Meeting - Prague (FELASA) June 2019

• Meeting – Linz, EUSAAT 2019, October

✓ EU-COST Action 2020 as target

✓ Consensus statement of 3Rs center platform – EU3Rnet

✓ Survey and publications about 3Rs centers activities



Freie Universität Berlin

Host: Prof. Monika Schäfer-Korting 

Formation of working groups on each topic

3Rs Initiative – 2nd Meeting in Berlin 14th-15th March 2019 

Major identified topics:



EU3Rnet – The network of 3Rs centres in Europe

Number of members: ~100

Number of countries: 24



1923.05.2025

Member distribution of the 3Rs platform [%] 

Austria
Belgium
Czech Republic
Denmark
Estonia
France
Germany
Hungary
Ireland
Italy
Latvia
Lithuania
Luxembourg
Norway
Poland
Portugal
Romania
Slovakia
Spain
Sweden
Switzerland
The Netherlands
Ukraine
United Kingdom

Missing: Bulgaria, Croatia, Cyprus, Greece, Malta, Slovenia

Everyone is very much welcome !

Members in the COST Action

+ Finland



3Rs Initiative - Publication in ALTEX 02/2019 

Invitation to all interested parties

„bottom-up approach“



Neuhaus, W. (2021) “Consensus statement from the European Network of 3R Centres 

(EU3Rnet)”, ALTEX - Alternatives to animal experimentation, 38(1), pp. 138-139. doi: 

10.14573/altex.2010061.

3Rs in Europe – Nowadays – 3Rs enters – 

EU3Rnet 



The Rise of 3Rs centres and platforms in 

Europe

New 3R centres developed:

- French

- Fin3R

- Spain requests

- Germany in Bavaria/Germany:

     WI3R - Würzburg Initiative 3R,

     coordinated by Fraunhofer

Including history & background of 

the single centres & platforms



• Organisational forms

• Financial background

• Activities in 3Rs areas

EU3Rnet – The network of 3Rs centres in Europe



EU3Rnet – The network of 3Rs centres in Europe



EU3Rnet – The network of 3Rs centres in Europe



EU3Rnet - Output

o Establishment of an active network of ~100 members from ~24 countries

o Interactions within the platform (Newsletter, Symposia organization)

o Publications: 

Consensus statement from the EU3Rnet (ALTEX, 2021)

“The Rise of 3Rs centres and platforms in Europe” 

(ATLA, 2022, 50th edition) → >60 authors

“The current status and work of 3Rs centres and platforms in Europe” 

(ATLA, 2022, 50th edition) → 70 authors

In progress: “The future of European 3Rs centres”

o COST Action IMPROVE proposal granted (~ 40 applicants, learnt to enter social sciences)



Winfried Neuhaus| Competence Center Health and Bioresources, Molecular Diagnostics

COST Action:

= perfect tool to establish networking and future EU projects

Deliverables such as reports, data bases, progress in research question,

new project applications, support of the field…



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Main topics → Four working groups



150-200 k€/year for 4 years

Website: www.cost-improve.eu

LinkedIn; X; Facebook; …

3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

http://www.cost-improve.eu/
https://www.linkedin.com/company/improve-3rs-concepts-to-improve-the-quality-of-biomedical-science-ca21139/posts/?feedView=all
https://x.com/caimprove
https://www.facebook.com/profile.php?id=100094711647507


3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Current status of the Cost Action IMPROVE

• 42 countries including USA, Israel, Tunesia  (21 ITC) 

• 135 ITC (inclusiveness target countries)

• 148 female

• 117 Young Researchers & Innovators (under age of 40)

Kitsara et al., 2024, ATLA

Currently grown to ~ 260 participants

(Oct-Dec 2022: 135 → Jan-Jun 2023: 172 → Jul-DEC 2023: 201)



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

46 Outcome reports until now:



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Some activity highlights

• Mindset workshop series; 3Rs webinar series in collaboration with TARCforce

• TATA Box workshop, 21.5.2024 (game about the implementation of NAMs from different perspectives)

• Career development workshop series

• STSMs (at BfR Germany, Swansea, Rome, Porto), ITC & Dissemination grants

• Austrian 3Rs Days (Dec 2023), Japanese Society for Alternatives to Animal Experiments (Nov 2023), 

     FENS Forum (June 2024) – go to basic research !

• Asian 3Rs congress (Dec 2024) in New Delhi (Inauguration of the Asian Federation of 3Rs societies)

• Publications:

 - „COST Action Improve – Introduction“; ATLA 2024 (Kitsara et al.)

 - „Toward a Common Interpretation of the 3Rs Principles in Animal Research”; Lab Animal 2024



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

„Toward a Common Interpretation of the 3Rs Principles in Animal 

Research”; Lab Animal 2024 published 

Some activity highlights



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Some activity highlights

• Surveys about 

 - terms of NAMs by different stakeholders → publication in preparation (pip)

 - role of animal care takers in animal research – care takers asked, separately researchers asked → pip

• Topic subgroups

 - Overview about systematic reviews on Refinement

 - Systematic review on specific refinement measure(s) on the data quality of a refinement specific animal model

 - Survey on status quo of the use of housing/husbandry refinement measures across Europe

 - Pregistration of in vitro research

 - Landscape analysis on „Implementation 3Rs“

 - What‘s in a NAM (definition paper) → pip

 - NAMs expert data base

 - Survey about NAMs with journal editors

 - Dissemination of 3Rs in Europe

 - Educational 3Rs activities within Europe

 - Evaluation of interdisciplinary research approaches to potentiate the 3Rs



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Meetings

• Training school „3D cell models for 3R research" in Kaunas (Lithuania) on May 9-10 2024

      Outcomes: Lectures, practical courses

17 participants

Talks:

• Wonderful life of organoids

• 2D vs. 3D models (focus on BBB)

• 3D reconstructed Epidermis models

• Reproducibility of 3D models

• 5D in vitro models

Practical courses: 

• Skin irritation testing

• 3D tumor spheroids

• 3D fibrous scaffolds for cell culture



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

• WG 1+2 meeting in Utrecht (Netherlands) on June 17-18 2024, coupled with 3Rs centre conference on June 19 (The 3Rs and NAMs: 

an all-inclusive ?) 

     Outcomes: work on Working group 1+2 topics; 

                         Number of participants: 48 + ~ 20 online 

https://tpi.tv/watch/132

Meetings

https://tpi.tv/watch/132


3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Meetings

• Ethical X-over Workshop, 2./3.9.2024, Istanbul, „Ethics, 3Rs, One Health“

     Outcomes: Publications 



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Meetings

• EUSAAT congress, 18./19.9.2024, Linz



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Meetings

• 3Rs centre meeting, 17.9.2024, Linz – co-organized with at the EUSAAT congress 2024

      Outcomes: Support of founding new 3Rs centres, Organisational development

Participant number: 

• 30 + 28 online

• from > 20 countries 



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139

Upcoming Cost Action Meetings

• Workshop „3Rs in a CRO“ + MC meeting + WG3 dissemination meeting, Athens, Greece, 

     29.-30.5.2025 

• 3Rs centre Workshop, Genova, Italy, 17.-18.9.2025

• Training school for WG4 Education „Train-the-trainer“, Porto, Portugal, 29.9.-1.10.2025



3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139



Benefits of the 3Rs centres network for the national authorities, national committees, competent authorities tasked with 

project evaluation and even to animal welfare bodies at establishment level: 

- Resources of knowledge/experts (e.g. cases of questions within the network for 3Rs work)

- Bottom-up approach: very flexible/easy contacts

- Knowledge/stakeholder lists & contacts for the different specific fields

- Getting as stakeholders involved in the COST Action

- Collaboration between end-users and developers (e.g. industry, regulators, biotech companies, policy makers) increases the 

chance that developments meet performance criteria

- Provide dissemination channels (outreach to (basic) scientists/ public / targeted stakeholders); concerted European activities

     (public awareness days)

- Connect educational 3Rs related activities within Europe and share experience, methodology and best practices 

→support for the implementation in curricula

- Networking events/participation in COST Action events

- Establishment of common/European projects

- Etc.

Prevent duplication of work ! 

(JRC EURL ECVAM, ETPLAS, European Schoolnet) 

3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139



KICK OFF - Meeting of 

Management Committee

21.10.2022 Brussels

Interested ?

Contact us – apply for Working groups online 

(read the MoU) !

Everyone is invited and needed 

(all stakeholders and various science fields)

3Rs concepts to improve the quality of biomedical 

science (IMPROVE) - Cost Action CA21139
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