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Norecopa
National Consensus Platform for the 3Rs: 

Replacement, Reduction and Refinement of
Animal Experiments

Established in 2007
norecopa.no/about-norecopa/the-first-10-years
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www.ecopa.eu

European Consensus-Platform for Alternatives

• Following an initiative at the 3rd World Congress on Alternatives and 
Animal Use, Bologna 1999

• ecopa was established in 2000

• National Consensus Platforms (NCPs) with all 4 stakeholders equally 
represented:



The Board represents all 4 stakeholders:
• Bente Bergersen, Norwegian Food Safety Authority, chair

deputy: Johan Teige, Norwegian Food Safety Authority
• Siri Knudsen, University of Tromsø

deputy: Aurora Brønstad, University of Bergen
• Børge N. Fredriksen, Pharmaq AS

deputy: Ann Cathrin Einen, MSD Animal Health Innovation AS
• Anton Krag, Norwegian Animal Protection Alliance

deputy: Harald Small, Dyrebeskyttelsen Norge

Representation on other committees/fora:

• Board of the Danish 3R Centre
• Danish National Committee
• Education & Training Platform (ETP-LAS) in Europe
• AALAS-FELASA working group on Harm-Benefit Analysis
• Norwegian National Committee?



6,000 webpages
80,000 links
22,000 unique links
<3.5% dead links

norecopa.no





Newsletter 7-8 times a year
- something for you?

post@norecopa.no

@norecopa

facebook.com/norecopa



English-language newsletters

norecopa.no



International consensus meetings

Harmonisation of the Care and Use of:
Fish (2005)
Wildlife (2008)
Fish (2009)
Agricultural animals (2012)
Field research (2017)

http://norecopa.no/consensus-meetings

All presentations and consensus statements are on 
the internet: a lasting resource



Impressions from ‟outside”

1. Fish are often handled in a rather superficial fashion at 
scientific meetings:

‟Wild, wet and slippery: fish in research”

So this meeting is an excellent exception J



2. History repeats itself when developing new models

e.g. GMO, nude mice, minipigs, isolators, IVC racks, cleaner fish, 
zebrafish:

Two sets of “guidelines” emerge, that address very different 
questions:

1. Wow that was cool, how do you do it?
2. Hmm, should we really be doing this?

The first set are more technical specifications than guidelines in the 
3R sense…
The second set tend to be running fast in an attempt to catch up 
with the first set

3. An extra problem with fish: the debate as to whether they 
can feel pain or not



https://www.nc3rs.org.uk/news/international-survey-use-zebrafish-research-highlights-
opportunities-refinement

98 responses from 22 countries
Concerns include:
• methods of anaesthesia and euthanasia
• Less invasive methods than fin clipping for genotyping
• Nutrition
• Stocking density
• Lighting



A useful additional (but largely unknown) tool…
Carol M. Newton (1925-2014)

The three S’s

• Good Science
• Good Sense*
• Good Sensibilities*

*We can do this ourselves without scientific 
literature!

Carol M Newton, quoted in Rowsell HC (1977): The Ethics of Biomedical Experimentation in The Future 
of Animals, Cells, Models, and Systems in Research, Development, Education, and Testing pp. 267-
281, National Academy of Sciences, Washington, D.C., ISBN 0-309-02603-2.

National Library of Medicine







www.norecopa.no/norecopa/vedlegg/Fish-guidelines.pdf

www.norecopa.no/fish2009

www.norecopa.no/fish2009

An overview of existing guidelines for handling, bleeding, administration and 
identification techniques

Penny Hawkins, Research Animals Department, RSPCA

Global update on guidelines for fish research

Gilly Griffin, Canadian Council on Animal Care (CCAC)

Guidelines for anaesthesia and analgesia of fish

Gidona Goodman, University of Edinburgh



Position Statements and Guidelines from Norecopa

• Food deprivation
• Toe clipping
• Pain relief
• Fin clipping of fish
• Biometric methods of 

identification
• Methods for identification 

of birds



Lateral thinking between species

Laboratory Animals, 2000, 34, 
430-433







• Despite rigorous testing, failures still occur
• Many of these occur at a late stage - sometimes after the drug is on 

the market
• Many of these late failures lead to serious human disease or death
• Compounds fail in people with several diseases, which are 

impossible to model in an animal test system
• Can/should zebrafish be used as models in complex area such as 

behavioural research?

The problem with animal-based research and development:

colourbox.com

https://speakingofresearch.com/2015/05/11/zebrafish_rising_star_animal_model



online.liebertpub.com/doi/pdfplus/10.1089/zeb.2014.1041



The lonely mouse

Male mice housed singly develop symptoms which would be characterised as 

depression in humans.
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111065

photo: colourbox.com

”Contingent suffering”
indirect suffering

fear
boredom
transport stress

http://www.tecniplast.it/usermedia/us/3-5LTankwithFish-small.jpg

Zebrafish?



https://kmonadollaraday.files.wordpress.com/2011/03/information-silos.jpg

My claim:
We go to different sets of meetings and know relatively little about advances in other 
relevant areas.



So what do we have for zebrafish…?
What qualifies as a 3R-guideline? 
Who decides? Every protocol 
published on the web?

Norecopa had that question in mind
when we compiled our database 3R 
Guide (norecopa.no/3R-Guide).



What does the European legislation have to offer?

1. European Convention ETS123 for the Protection of Vertebrate Animals
Used for Scientific or Other Purposes (1986)

Appendix A: Guidelines for the accommodation and care of animals
Revised, with species-specific guidelines from 2007

‘Species-specific guidance on rainbow trout (Oncorhynchus mykiss),  Atlantic  salmon  
(Salmo  salar),  tilapiine cichlids,  zebra  fish  (Danio  rerio),  sea  bass (Dicentrarchus
labrax), Atlantic halibut  (Hippoglossus hippoglossus), Atlantic cod  (Gadus morhua), 
turbot (Scophthalmus maximus), African catfish (Clarias gariepenus) is available in the 
background document elaborated by the Group of Experts (Part B)

http://www.felasa.eu/about-us/library/

Part B of Appendix A:
Scientific background. 
No Part B for fish!



2. EU Directive 2010/63 on the Protection of Animals Used for Scientific Purposes (2010)

Detailed stocking densities for 
• Aquatic urodeles (salamanders, newts)
• Aquatic anurans (frogs, toads
• Semi-aquatic anurans
• Semi-terrestrial anurans
• Arboreal anurans
• Aquatic chelonians (tortoises, turtles)
• …



The water flow shall be appropriate to enable fish to swim correctly and 
to maintain normal behaviour.

The stocking density of fish shall be based on the total needs of the fish in 
respect of environmental conditions, health and welfare.

Fish shall have sufficient water volume for normal swimming, taking 
account of their size, age, health and feeding method.

Fish shall be provided with an appropriate environmental enrichment, 
such as hiding places or bottom substrate, unless behavioural traits 
suggest none is required.

Fish shall be fed a diet suitable for the fish at an appropriate feeding rate 
and frequency. Particular attention shall be given to feeding of larval fish 
during any transition from live to artificial diets. Handling of fish shall be 
kept to a minimum.

?

?

?

?
?

?

?

EU Directive 2010/63, Annex III, ‘Species specific’ section on Fish
(all 33,000 species!)

Further advice on the requirements of these and other species should be sought from expert specialists and care 
staff to ensure that any particular species needs are adequately addressed.



ec.europa.eu/animals-in-science



So how can we advance the science and welfare when the regulations 
contain so little information?

1. Dialogue between the Animal Welfare Bodies (dyrevelferdsenheter)

2. Dialogue between the National Committees under the EU Directive

3. Educate the people with special responsibility (personer med særskilt kontrollansvar, PMSK)

4. Provide input to the European Commission

Norecopa can help with this.



Expert Working Group report on severity 
classification

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf



Guidance on the severity classification of
procedures involving fish

Report from a Working Group
convened by Norecopa

Designed to be a supplement to the EU Working Group 
report on the same subject, which is most relevant for 

traditional lab animals

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011

www.norecopa.no/categories



http://science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/housingandcareaquaticspecies



http://science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/housingandcareaquaticspecies



http://science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/housingandcareaquaticspecies

1. Introduction
2. Background information on zebrafish

• Natural geographic range and habitat
• Species characteristics
• Use in research and teaching

3. Supply and transport
• Source
• Transport considerations
• Quarantine

4. Housing and care
• Lighting
• Noise and other disturbances
• Humidity
• Water provision
• Tank housing
• Identification and marking techniques
• Group housing
• Catching and handling
• Food type and feeding regime
• Environmental enrichment
• Assess of health and disease prevention

62 pages, including
8 pages with 

literature references



http://science.rspca.org.uk/sciencegroup/researchanimals/implementing3rs/housingandcareaquaticspecies

5. Scientific procedures
• Egg harvesting
• Transgenesis
• Mutagenesis
• Genotyping
• Cryopreservation
• Blood collection
• Injections
• Analgesia and anaesthesia
• Humane killing

6. Training of animal care staff and users
7. Concluding comments
8. References



http://lan.sagepub.com/content/40/4/323.full.pdf

Needs to be followed up by 
species-specific guidelines



http://www.felasa.eu/working-groups/working-groups-present/zebrafish-housing-husbandry-and-health-
monitoring-recommendations

FELASA Guidelines under development



2005 -



http://online.liebertpub.com/doi/pdfplus/10.1089/zeb.2015.1198



http://online.liebertpub.com/doi/pdfplus/10.1089/zeb.2015.1210



www.zebrafish.org





www.bazh.org.uk





norecopa.no/textbase



Zebrafish.no



https://wiki.zfin.org/display/prot/ZFIN+Protocol+Wiki

The Zebrafish Book

http://zfin.org/zf_info/zfbook/zfbk.html



Be aware of the challenges with research on the non-traditional lab species

• Absence of standardised animals
• Health, housing and welfare monitoring
• Recognition of pain, suffering, distress

• “Normal” mortality
• Refinement of procedures
• Techniques for anaesthesia and 

humane killing

http://ichef-
1.bbci.co.uk/news/660/media/images/69786000/jpg/_69786238_69786233.jpg

https://speakingofresearch.com/2015/05/11/zebrafish_rising_star_animal_model

How can we improve the planning of zebrafish experiments,
to give better science and animal welfare?



http://blogs.discovermagazine.com/notrocketscience/2011/01/12/flip

per-bands-impair-penguin-survival-and-breeding-

success/#.VLU6_8Y7_wo

Photo: T. Poppe, NMBU

”Simple” techniques?

Photo: NMBU



SCID-Hu mice immunized with a pneumococcal vaccine produce specific 
human antibodies and show increased resistance to infection.

photo: NMBUhttp://www.theodora.com/rodent_laboratory/blood_collection.html

Encourage scientists to publish 3R-improvements 
somewhere where they are visible!

Saphenous vein puncture for blood sampling of the mouse, rat, hamster, 
gerbil, guinea-pig, ferret and mink



There are many guidelines for reporting animal studies

• Öbrink & Waller, 1996

• Jane Smith et al., 1997

• Adrian Smith & Trond Brattelid, 2000 (fish)

• Öbrink & Rehbinder: Animal definition: a necessity for the validity of 

animal experiments? Laboratory Animals, 2000

• ARRIVE Guidelines, 2010 (Kilkenny et al., NC3Rs)

• Gold Standard Publication Checklist, 2010 (SYRCLE)

• Institute for Laboratory Animal Research, NRC, 2011

• Instructions to authors, in many journals

e.g. Nature’s Reporting Checklist



But why do we need PREPARE when we have ARRIVE?

The ARRIVE guidelines claim that they ‘provide a logical checklist with all the 
things that need to be considered when designing an experiment’ *

In our experience when planning animal research, a number of additional 
points need to be addressed at the planning stage.

These items not only improve study quality and animal welfare (and 
therefore reproducibility), but also the safety of humans and animals 
affected directly or indirectly by the work.

*http://www.nc3rs.org.uk/sites/default/files/documents/Guidelines/ARRIVE%20Guidelines%20Speaker%20Notes.pdf



marksandspencer.com

ARRIVE

PREPARE

Reporting guidelines like ARRIVE describe the experiment.
Guidelines like PREPARE are used to plan the experiment (choose
the «ingredients» and «baking time»)



https://www.bls.gov/ooh/images/3077.jpg

https://www.dreamstime.com

PREPARE

ARRIVE



Pre-published under Open Access on 3 August 2017, 
sponsored by the Universities Federation for Animal 

Welfare (UFAW), UK

https://doi.org/10.1177/0023677217724823



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

Items in pink are not 
highlighted in ARRIVE



Translated into 13 languages so far



In addition to the checklist, much more information is available on:

norecopa.no/PREPARE



norecopa.no/PREPARE

Links to quality guidelines worldwide on e.g. blood sampling, injection volumes, 
housing and husbandry, analgesia, humane endpoints, experimental design



Quality assurance and a culture of care at all levels of
the animal facility will increase implementation of the 
3Rs

• SOPs describing good techniques, carried out by competent operators
• Checklist (“contract”) between researcher and the facility
• The AAALAC Program Description template* as an overall performance 

checklist
• Institutional policies on animal care and use
• Animal environment, housing and management
• Veterinary care
• Physical plant

• A Master Plan as a weekly checklist for the whole facility during the year 

*https://www.aaalac.org/programdesc/index.cfm



A simple but effective Master Plan



Contract between the animal facility and 
the research group

The division of labour and responsibilities 
between the two parties, with the aim of 
clarifying all stages of the experiment and 
ensuring that all necessary parameters are 
recorded.

Page 2 of 4	

 Animal 

facility 

Researcher Not 

applicable 

Animal:    

Arrival date    

Species    

Strain/stock and substrain    

Supplier (full name and address) or bred on the premises    

Number and sex    

Age, weight, stage of life cycle on arrival    

Pre-treatment (surgical or medical) from supplier    

Quality (e.g. SPF, germ-free, gnotobiotic, conventional)    

Acclimation time before the start of the experiment    

Time and duration of fasting (with/without water and bedding)    

Environment: 

Type of housing: barrier/conventional    

Temperature (mean ± variation)    

Light schedule    

Relative humidity (mean ± variation)    

Number of air changes in the animal room/cabinet per hour    

Environmental enrichment    

Housing: 

Free-range, shelf, cabinet, isolator    

Cage type and size    

Number and method of distribution of animals per cage    



PREPARE is not just a checklist, published once and for all.

The PREPARE website will form a dynamic set of recommendations
which will evolve and contain more links as more species- and 
situation-specific guidelines are produced, and as best practice 
within Laboratory Animal Science progresses.

PREPARE is not prescriptive and is not meant to suffocate 
creativity, it are designed to help eliminate the artefacts caused by 
factors which have nothing to do with the treatment itself.



Thanks to our main sponsors:
• Standing Committee on Business Affairs, Norwegian Parliament
• Norwegian Ministries of Agriculture and Fisheries
• Research Council of Norway
• Laboratory Animals Ltd.
• Nordic Society Against Painful Experiments (NSMSD)
• Novo Nordisk
• Scottish Accreditation Board
• Stiansen Foundation
• Universities Federation for Animal Welfare (UFAW)
• US Department of Agriculture, Animal Welfare Information Center (AWIC)
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