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2027:
National 3R Centre

Norecopa
Norway's National Consensus Platform for the

Three Rs: Replacement, Reduction and Refinement

https://norecopa.no
founded 2007

norecopa.no: 11,000 webpages

>1,000 hits a day

PREPARE planning checklist in 38 languages

A Refinement Wiki

6-7 detailed newsletters a year
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What is ‘better science’?
Replacement is only a part of that...

üReplacement if possible
üReduction and Refinement if not possible to 

replace
üValid data (a true treatment effect)
üReproducible and Translatable experiments
üBest possible animal welfare
üHealth & Safety (of animals and people)
üCulture of Care at the animal facility
üCommunication of best practice to others

colourbox.com

Ignorance of ways to achieve these creates bad science 



Norecopa: PREPARE for better Science https://riojournal.com/article/105198

The pathway to open (better) science



arriveguidelines.org/resources/study-plan
norecopa.no/prepare/prepare-checklistNorecopa: PREPARE for better Science

There are fillable versions of ARRIVE and PREPARE that can be used as Study Plans
- AI tools are under development...
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norecopa.no/PREPARE
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PREPARE covers 15 topics:

Formulation of the study
1. Literature searches
2. Legal issues
3. Ethical issues, harm-benefit assessment and humane endpoints
4. Experimental design and statistical analysis

Dialogue between scientists and the animal facility
5. Objectives and timescale, funding and division of labour
6. Facility evaluation
7. Education and training
8. Health risks, waste disposal and decontamination

Methods
9. Test substances and procedures
10. Experimental animals
11. Quarantine and health monitoring
12. Housing and husbandry
13. Experimental procedures
14. Humane killing, release, reuse or rehoming
15. Necropsy

PREPARE:
Planning Research and Experimental Procedures on Animals: Recommendations for Excellence
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https://jamesclear.com/marginal-gains

journals.sagepub.com/doi/10.1177/026119291304100309

Rome wasn’t built in a day – but every little helps!

Aggregation of marginal gains

en.wikipedia.org/wiki/Cycling_at_the_2012_Summer_Olympics
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https://www.merckgroup.com/en/sustainability/business-ethics/animal-ethics/our-approach-for-a-roadmap-to-phase-out-animal-testing.html

Rome wasn’t built in a day – but every little helps!

Merck’s Three Basket Concept
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https://www.merckgroup.com/en/sustainability/business-ethics/animal-ethics/our-approach-for-a-roadmap-to-phase-out-animal-testing.html

Merck’s Three Basket Concept
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focusonseveresuffering.co.uk

Begin with the worst...

Don’t forget that an “alternative” can 
be simply refinement of a procedure 
to reduce its (cumulative) severity

norecopa.no/coc
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https://www.rspca.org.uk/documents/d/severe-suffering/sheet-2-focus-on-procedures-example

Begin with the worst...
Dissect the procedure into its parts and apply the 3Rs
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Adrian Smith

norecopa.no/IAT2026

3R alternatives in the education and training
of scientists and lab animal personnel

A simple example to start with:
Replacement, Reduction & Refinement in education & training
- one of the low-hanging fruits

N.B. The principles are relevant elsewhere too



Council of Europe Convention (ETS123), 1986:
Article 25, point 3:

Procedures shall be restricted to those absolutely
necessary for the purpose of the education or training
concerned and permitted only if their objective cannot
be achieved by comparably effective audio-visual or 
other suitable methods.



What are your objectives? Decide them first!

Teaching
- laboratory skills
- preparation-specific animal skills
- animal handling skills

• imparting good ethical thinking
• experimental design skills
• data handling skills
• communication skills (oral, written)
• group work
• staff-student interactions

You can’t decide whether or not there is an alternative until you know the aim of
the experiment.
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virtual-physiology.com3dglasshorse.com

rescuecritters.com limbsandthings.com

NORINA database: approx. 3,000 products





SimMuscle
Hans Braun, Marberg  virtual-physiology.com





Rikke Langebæk
Associate professor, DVM, PhD
Department of Veterinary Clinical Science
Faculty of Health Sciences

Simulation and Clinical 
Skills at University of 
Copenhagen



norecopa.no/media/8099/langebæk.pdf



Fidelity and Discrimination

Rikke Langebæk, University of Copenhagenhttps://syndaver.com

Low Fidelity, High DiscriminationHigh Fidelity, Low Discrimination
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TextBase:

2,200 books

norecopa.no/textbase

https://www.morton-pub.com/product/a-dissection-guide-atlas-to-the-mink-2e

Dissection manuals 
can be used as 
replacements for 
dissection



ʼWe may need the animals, as it were, on the night;

but the machines will do very well at rehearsalsʼ

”Alternatives” may be too poor to replace animals totally, 
but may be excellent as briefing or debriefing aids.

Rex Burch & William Russell at a 
workshop in Sheringham, UK, in 1995 

organised by ECVAM, CAAT and FRAME

journals.sagepub.com/doi/abs/10.1177/026119299502300614

https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
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Generally speaking, searches for alternatives require two special skills

1. Knowledge of how to set up literature searches – and which databases support which search tools

2. Knowledge of the specialised databases within Laboratory Animal Science & related subjects

Those who are good at (1) aren’t necessarily good at (2), and vice versa

All scientists should have a basic knowledge of both – but will also need to seek specialist help on both

And now AI has entered the stage, using tools which we hardly understand and code which no human has 
written...

Ø this can lead to “Hallucinations” – a.k.a. fabrication!

Ø This is currently my greatest headache and the reason why you will not find AI-generated text on 
Norecopa’s website
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A good place to start

https://op.europa.eu/en/publication-detail/-/publication/8835aa05-f780-454a-ac43-7752b38b394e



Norecopa: PREPARE for better Science op.europa.eu/en/publication-detail/-/publication/8835aa05-f780-454a-ac43-7752b38b394e



Norecopa: PREPARE for better Science https://op.europa.eu/en/publication-detail/-/publication/8835aa05-f780-454a-ac43-7752b38b394e



Norecopa: PREPARE for better Science https://op.europa.eu/en/publication-detail/-/publication/8835aa05-f780-454a-ac43-7752b38b394e
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Some more general points

The most valuable information is usually not found in one place.
So consult a combination of resources to ask questions like:

• is animal use actually necessary
• how do I design the study optimally if it is
• do validated alternatives already exist

National Centre for the Replacement, Refinement and Reduction of Animals in Research (NC3Rs), UK (nc3rs.org.uk)
Experimental design, Refinement
Development of alterative technologies
Funding and case studies

Norecopa (norecopa.no)
Comprehensive international collection of 3R resources
Links to databases of alternative methods
PREPARE and links to international guidelines
Species-specific resources

Animal Welfare Information Center, USDA (nal.usda.gov/programs/awic)
            Literature searching services
            Workshops

European Centre for the Validation of Alternative Methods (ECVAM), Italy (eurl-ecvam.jrc.ec.europa.eu)
Validated alternative methods within animal testing
The status of regulatory acceptance
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norecopa.no/databases-guidelines

links to over 70 other databases

Snapshots, but they will 
provide ideas about who 
to contact for the latest 
information  
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Literature searching

Look for terms like:

alternative method
replacement
non-animal
New Approach Methodology (NAM)
organoid
organ-on-chip
in vitro
human cell model
computational model
AI

Compile your own search & synonym list!

search filters on norecopa website



Norecopa: PREPARE for better Science norecopa.no/prepare/1-literature-searches/1a/general-principles



Norecopa: PREPARE for better Science replacinganimalresearch.org.uk/resources/replacement-checklist



Norecopa: PREPARE for better Science norecopa.no/prepare/1-literature-searches/1a/general-principles/
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Type of research Can animals often be replaced? Alternatives
Learning basic surgical skills Yes Synthetic models, VR simulators, box trainers

Developing laparoscopic skills Yes
Virtual reality simulators, augmented reality, task 
trainers

Planning patient-specific surgery Yes 3D-printed anatomical models, digital twins

Device design and early testing Often
Benchtop models, synthetic tissues, computer 
simulations

Tissue handling and suturing Yes
Artificial tissues, ex vivo tissues from 
slaughterhouses

Complex physiological responses Sometimes
Organ-on-chip systems, perfused organs, 
computational models

New surgical procedures requiring whole-body 
physiology

Often not yet Animal models may still be required in some cases

Replacement? The short answer is partly—but not yet completely.

Surgical research covers a wide spectrum, and the potential to replace animal use depends on the 
research question.

Areas where Replacement is hopeless?
Surgical research

ChatGPT
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Areas where Replacement is hopeless?
Surgical research – the difficult scenarios to replace:

ChatGPT

• Development of novel transplant procedures
• Research on wound healing involving whole-body immune responses
• Surgical studies of bleeding, shock, and trauma
• Testing implants where long-term integration with living tissues is important
• Some cardiovascular and neurosurgical innovations

Even in these fields, researchers are increasingly combining animal studies with organ-on-
chip systems, computational modelling, imaging, and ex vivo tissues to reduce animal use.

As in all other areas:

The question is not whether all surgical research can be replaced, but rather which 
components can be replaced today and where targeted research is still needed to develop 
human-relevant alternatives.
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Areas where Replacement is hopeless?

• Unlikely to become completely animal-free in the near future
• Many questions involve complex interactions between the brain, body, and environment.
• But human-based methods, digital technologies, and computational models are replacing 

animals in many areas of psychology and cognitive neuroscience

A useful first question – as in all searches for Replacement – is

"What aspect of behaviour am I trying to understand?”

If the aim is to investigate human cognition, perception, or decision-making, human volunteer 
studies are often the most appropriate model.

If the aim is to understand basic biological mechanisms or disease processes, a combination of 
human-derived models, computational approaches, and—where still scientifically justified—animal 
studies may be needed.

Behavioural research
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• Non-sentient animals
• Nemtodes (roundworms)
• Planaria (flatworms)
• Fruitflies

• Human volunteer studies:
• Neuroimaging
• Surveys
• Smartphone tracking apps
• Micro-dosing
• Existing data sets
• Virtual reality

Behavioural research

technologynetworks.com/neuroscience/articles/neuroimaging-techniques-and-what-a-brain-image-can-tell-us-363422
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Human volunteer studies

Virtual reality enables controlled studies of:
• Navigation
• Fear
• Social behaviour
• Motor learning
• Rehabilitation

Researchers can manipulate environments in ways that would be impossible or 
unethical in real life.

https://veganfta.com/2021/08/12/cruel-and-invalid-forced-swim-test-still-permitted-in-new-zealand-despite-recommendations-against-its-use

https://en.wikipedia.org/wiki/Behavioural_despair_test

Forced swim test
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Human brain models

Researchers are developing:

• Brain organoids
• Neuronal cultures
• Multi-electrode arrays

These models cannot reproduce behaviour itself, but 
they can help answer questions about neural 
development, disease mechanisms, and responses to 
drugs.

photo: Elke Gabriel
eurekalert.org/multimedia/781762

harvardbioscience.com/blog/what-is-an-mea-multielectrode-array-or-microelectrode-array
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Areas where Replacement is hopeless?

Field research
Replacing capture studies with collection of eDNA (e.g. hair, faeces, urine)

csiro.au/en/news/All/Articles/2023/November/environmental-DNA-sampling
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Non-sentient animals

e.g. Wax moth larvae (Galleria mellonella)

nc3rs.org.uk/our-portfolio/trularv-galleria-mellonella-model-host-infection-studies-toxicity-testing-and-drug-0

• Burn wound healing research
• Infection studies and antimicrobial drud screening 
• Toxicity studies
• Drug development
• Modelling viral pathogenesis
• Modelling the human gut genome...
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The excitement over NAMs (& NATs)

NAMs: New Approach Methodologies 
Avoidance (methods which don’t directly replace animal experiments)
e.g. studies on the human placenta
  “Read-Across”

nc3rs.org.uk/sites/default/files/documents/NonAnimalTechCO082_RYE_4_nrfinal2.pdf

oecd.org/chemicalsafety/risk-assessment/groupingofchemicalschemicalcategoriesandread-across.htm

colourbox.com

NATs: Non-Animal Technologies
Alternatives to animal experiments
e.g. organoids (mini-organs)
 organs-on-chips
 experiments on fruit flies

NB. Those who work with NAMs may not even be aware that they use a method that can reduce 
animal use.
It is therefore important to build bridges between the lab animal community, the NAMs/NATs-
communities, and those opposed to all animal research and testing.

norecopa.no/nams-and-nats
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Assessment of the potential for NAMs

• Assessment should start with the scientific question, not with a list of 
NAMs

• Deconstruct the experiment and ask which components can be addressed 
without animals:
• e.g. metabolism, behaviour, pharmacokinetics, immune response, tissue 

mechanics, surgical technique
• Often the answer is not one replacement method but a combination of 

approaches.

• This is why the potential for replacement is generally much greater for a tightly 
defined endpoint such as skin irritation than for a question requiring an intact 
organism:

• e.g. EURL ECVAM lists validated full-replacement methods for skin 
irritation, skin corrosion, skin sensitisation and phototoxicity, whereas it 
currently lists no validated alternative test method for repeated-dose 
systemic toxicity

• Established? Ready for use? Promising? Experimental? Unsupported claim?
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Assessment of the quality of the alternatives

• A sophisticated organoid or organ-on-chip is not automatically good science
• The criteria we apply to in vivo studies to improve reproducibility apply there 

too:
• Experimental design
• Appropriate controls
• Randomisation and blinding
• Statistical analysis
• Transparent reporting

July 2026: NC3Rs launched the DRIVER recommendations to improve the design, 
conduct and reporting of in vitro research

nc3rs.org.uk/3rs-resources/driver-recommendations

Designing and Reporting In Vitro Experiments Responsibly
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Direct one-to-one comparison with an animal assay

May be scientifically inappropriate, particularly where the original animal method was 
never properly validated

nc3rs.org.uk/our-portfolio/review-animal-use-requirements-who-biologics-guidelines
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‘Insufficient funding available for validation, qualification, 
scale-up, and regulatory acceptance.

These are the very stages that determine whether innovations 
ultimately reach patients, regulators and markets. And while 
this logjam persists, animal testing remains the default in 
regulatory use.

As a result, drug development continues to suffer from failure 
rates approaching 90%, despite decades of investment.’

researchgate.net/publication/337333742/figure/fig1/AS:826641618046979@1574098128614/llust
ration-of-the-valley-of-death-in-biomedical-research-Between-basic-scientific.png
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Regulatory guidance

Consult:

• the national competent authority for animal research

• institutional animal ethics committees

• veterinary staff

• 3R centres

These bodies can advise on legal requirements and available alternatives.
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Damien Huzard
linkedin.com/in/dhuzard 

FAIR data:
Findable, Accessible, Interoperable, Reusable
nature.com/articles/sdata201618



Norecopa: PREPARE for better Science nrkbeta.no/2010/09/28/mediebransjens-svar-paa-elg-i-solnedgang
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echer.org/changing-a-university-is-like-moving-a-graveyard

The difficulty is, that changing a university is like 
moving a graveyard, you get no help from the 
people inside!

Geoffrey Boulton, University of Edinburgh

weedonbucks.org.uk/index.php/parish-council/weedon-chapel-graveyard
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https://meme-arsenal.com/create/meme/6015223

My project has been funded, and the method has been published before,
so why should I change the protocol?

No 
thanks

We’re 
too 

busy



There is a real risk that guidelines are treated as a compliance ritual,
rather than tools to improve science.

The ‘lip service’ problem is driven by

• incentives for novelty, speed and positive results, rather than for rigour, reproducibility 
and transparency

• checklist fatigue (multiple overlapping requirements from funders, institutional review 
boards, regulators and journals

• late-stage engagement (at manuscript submission)
• insufficient training in how to use study design to improve validity and translatability
• cultural separation: is LAS seen as regulatory support rather than an intellectual partner?

Norecopa: PREPARE for better Science
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Replacement is 
part of a decision 
tree that involves 
all the three Rs

Revisit decisions as 
new information 
becomes available

ChatGPT
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norecopa.no/media/3xzcz2ac/phasing-out-lab-animals-10-
things-that-need-to-happen.pdf
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ChatGPT

Respectful dialogue

The problem of “oversell” on both sides
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kunstsilo.no

Breaking down the knowledge silos ...

FELASA, Athens (June 2025)
Session 2E3: You All Shouldn’t Be Here! How to Burst the 3R 

Bubble



Neuroscience and immunology account for more than 20% of all animals used in Europe

20,000 participantsNorecopa: PREPARE for better Science

The challenge of leaving our comfort zone
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doga.no/forbilder-og-eksempler/kunstsilo-monumental-transformasjon-med-rom-for-alle

kunstsilo.no gemsofnorway.no
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‘Desirable as replacement is, it would be a mistake to put all our humanitarian eggs 
in this basket alone.

The progress of replacement is gradual, nor is it ever likely to absorb the
whole of experimental biology.

Refinement may reach such a pitch that a given procedure employing animals is 
absolutely humane, but in any given field, there is bound to be a latent period before 
such success is attained.

Moreover, we have suggested that reduction is desirable in any procedure,
however directly humane, which employs large numbers of animals in one
laboratory.

For all these reasons, reduction remains of great importance, and
of all the modes of progress, it is the one most obviously, immediately, and 
universally advantageous in terms of efficiency’.

Rex Burch & William Russell at a 
workshop in Sheringham, UK, in 1995 

organised by ECVAM, CAAT and FRAME
journals.sagepub.com/doi/abs/10.1177/026119299502300614

https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
https://journals.sagepub.com/doi/abs/10.1177/026119299502300614
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norecopa.no/news/newsletters

approx. 7 times a year

English-language newsletters

1,600 international subscribers

Norecopa: PREPARE for better Science
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Monthly webinars:

norecopa.no/R3FINED
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norecopa.no/calendar

+ webpages for recorded meetings, sorted by PREPARE 

topics
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colourbox.com

We are actively looking at ways of interrogating Norecopa’s 
11,000 webpages using AI

• to provide more comprehensive search results from norecopa.no
• to produce a heatmap for a study plan’s compliance with the 

PREPARE guidelines

without hallucinations or fake data

• A heatmap for a study plan’s compliance with ARRIVE is coming soon
nc3rs.org.uk/news/developing-ai-tool-check-arrive-compliance

Subscribe to Norecopa’s newsletters!
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colourbox.com

On 30 June 2026, Anthropic launched Claude Science, a 
workbench that connects more than sixty scientific databases, 
coding tools, and compute into one workspace for genomics, 
proteomics, structural biology, and cheminformatics

anthropic.com/news/claude-science-ai-workbench

Challenges as I see it:

Cost of the AI tokens (academics are used to free resources)
Security of their study protocols & data
Hallucination

The near future... as ChatGPT sees it  😅 
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Standing Committee on Business Affairs, Norwegian Parliament
Norwegian Ministries of Agriculture and Fisheries
Research Council of Norway

Aivero
Architect Finn Rahn's Legacy
Charles River
Dag Stiansen’s Foundation
Laboratory Animals Ltd.
Nordic Society Against Painful Experiments (NSMSD)
Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
Norwegian Animal Protection Alliance (Dyrevernalliansen)

Norecopa: PREPARE for better Science Graphics: colourbox.com

Thanks to Norecopa’s sponsors

Novo Nordisk
Royal Society for the Prevention of Cruelty to Animals (RSPCA)
Sanofi
Scanbur
Scottish Accreditation Board (SAB)
Stiansen Foundation
Universities Federation for Animal Welfare (UFAW)
US Department of Agriculture (USDA)
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English-language newsletters

norecopa.no/SAALAS

Thank you for listening!


