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Norecopa: PREPARE for better Science

Norecopa is Norway’s National Consensus-platform,

working to advance all the three R’s:

Replacement, Reduction and Refinement

norecopa.no
Established in 2007

Industry Animal 
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Regulators
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The 3Rs of Russell and Burch:

Replacement, Reduction & Refinement

Available at norecopa.no/3Rs

ccac.ca

With some material from:
Smith AJ & Richmond J (Forthcoming). The Three-Rs.
In: The UFAW Handbook on the Care and Management 
of Laboratory and Other Research Animals. 9th edition. 
Richardson CA and Golledge HDR (eds).
Oxford: Wiley-Blackwell.

English and Spanish

40-slide powerpoint presentation about the 3Rs
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Disclosures about resources which will be mentioned

• Webmaster for the Norecopa site - information about global guidelines

• Lead author of several databases on the Norecopa site

• Lead author of the PREPARE guidelines

• Manager of the Refinement Wiki



”...better science” ?

• Implementation of all three Rs
• valid data (a true treatment effect)
• reproducible and translatable experiments
• best possible animal welfare
• health & safety (of animals and people)
• a culture of care in the research group
• communication of best practice to others

colourbox.com

Norecopa: PREPARE for better Science
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https://www.meonuk.com/runway-markings-explained

Are we amateurs in the areas of precision, reproducibility and translatability?

Norecopa: PREPARE for better Science

How do others achieve precision and reproducibility...?
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... in a highly variable environment?
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travelandleisure.com/airlines-airports/what-happens-when-planes-hit-birds

Birdstrike
Both engines fail
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en.wikipedia.org
Hudson River, 2009

All 155 passengers and crew saved
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10-15 checklists even on short routine flights

Norecopa: PREPARE for better Science



• Reduce risk of forgetting to carry out vital actions
• Ensure checks are carried out in the correct sequence  
• Encourage cooperation and cross-checking between all those 

involved (crew members and ground staff)
• Make sure that everyone is "on the same page"

Checklists

Norecopa: PREPARE for better Science
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Rapid evacuation by trained cabin crew saved many lives
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The PREPARE guidelines encourage scientists to collaborate with
animal carers and technicians from Day 1

• they have a right to know and will be more motivated

• they know the possibilities (and limitations) in the animal facility

• they often possess a large range of practical skills and are good at lateral 

thinking

• they know the animals best

• the animals know them best

• lack of involvement creates anxiety, depression and opposition to animal 

research, as well as limiting creativity which might improve the experiments

Norecopa: PREPARE for better Science
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We must collaborate to bridge the knowledge gaps
and encourage recognition of all the players in animal research & testing 
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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

Over 30,000 views/downloads from the
journal website so far

Also downloadable from
norecopa.no/PREPARE

Norecopa: PREPARE for better Science
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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

Items in pink are 
not typically 
highlighted in 
reporting guidelines

Norecopa: PREPARE for better Science
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norecopa.no/PREPARE/prepare-checklist
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Three versions of the checklist:

1. plain pdf file

norecopa.no/PREPARE/prepare-checklist



Norecopa: PREPARE for better Science

norecopa.no/PREPARE/prepare-checklist

Norecopa: PREPARE for better Science

Three versions of the checklist:

2. fillable pdf file

norecopa.no/PREPARE-Word
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norecopa.no/PREPARE/prepare-checklist

Norecopa: PREPARE for better Science

Three versions of the checklist:

3. online version

norecopa.no/PREPARE/Mychecklist
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norecopa.no/PREPARE

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

Norecopa: PREPARE for better Science



PREPARE is closely linked to
norecopa.no : an updated overview of global 3R resources

Norecopa: PREPARE for better Science

approx. 9,500 webpages
1,000 hits daily

7-8 detailed newsletters per year



Norecopa: PREPARE for better Science

norecopa.no/meetings/meetings-calendar
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norecopa.no/databases-guidelines

links to over 70 other databases



colourbox.com

norecopa.no/3RGuide Links to over 400 guidelines 

Norecopa: PREPARE for better Science
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norecopa.no/textbase/experimental-design-and-reproducibility-in-preclinical-animal-studies

TextBase:

1,500 books related to
Laboratory Animal Science:

norecopa.no/textbase
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wiki.norecopa.no

The Refinement Wiki

Born from the knowledge that a lot of good 
ideas on refinement circulate on discussion 
forums, but never get published.

Designed to be
• a portal for rapid publication and 

dissemination of these ideas
• a place to identify experts on specific 

refinement techniquesSusanna Louihimies
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wiki.norecopa.no

Return to
homepage
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Pages created (June 2023) wiki.norecopa.no
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norecopa.no/PREPARE/film
3-minute whiteboard film
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EU / National
Facility

Project

Procedure



https://environment.ec.europa.eu/topics/chemicals/animals-science_en

EU / National
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https://environment.ec.europa.eu/topics/chemicals/animals-science_en#implementation
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A. Animal Care and Use Program

B. Animal environment, Housing and Management

C. Veterinary Care

D. Physical plant

63 pages

Facility

www.aaalac.org/program-description
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A contract between the animal facility and 
the research group

• Division of labour, responsibilities and cost

• Clarifying all stages of the experiment

• Ensuring that all necessary data are recorded

 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    

Norecopa: PREPARE for better Science

Project
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norecopa.no/more-resources/master-plan-and-sops



A Contingency Plan, based upon risk assessment

https://norecopa.no/prepare/6-facility-evaluation/master-plan-and-sops/contingency-plan

• Access to emergency services (police, fire, medical and veterinary help, security guards, personnel 
transport in cases of acute illness)

• Means of communication with staff members at all levels
• SOPs for acute illness, including

• serious haemorrhages
• fainting
• allergic and anaphylactic reactions
• burns
• head injuries
• bites
• corrosive injuries
• and forms for reporting such injuries

• Firefighting, evacuation of personnel and animals
• Access to specialist services (e.g. ventilation system, plumbing, electrical installations, suppliers of 

equipment)
• Routines in cases of power failure, water leaks and (if applicable) natural disasters such as flooding
• Routines for emergency killing of animals
• Routines in cases of threats to the facility or personnel

Temporary staff at weekends and holidays

Norecopa: PREPARE for better Science
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Procedure
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norecopa.no/education-training/films-and-slide-shows



researchanimaltraining.com
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eaugallecheese.com/Swiss-Cheese

wikipedia.org/wiki/Swiss_cheese_model
Weakness / hazard

"Layer of defence"
or redundancy

Loss

Norecopa: PREPARE for better Science

Risk Assessment - Threat and Error Management



Contingency and redundancy

Anything that can go wrong, will go wrong (Murphy’s Law)
when it's least convenient (Sod's Law)

Photo: NMBU

Norecopa: PREPARE for better Science
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wikipedia
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eaugallecheese.com/Swiss-Cheese

wikipedia.org/wiki/Swiss_cheese_model
Norecopa: PREPARE for better Science

Again: Look to the aviation industry!
When things go wrong, they write procedures so they don’t happen again 

Weakness / hazard / failure
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"because we've always done it that way"

"as often as necessary"

"there are no alternatives"

Closely related is a Culture of Challenge (Louhimies, 2015):

Look for the acceptable, rather than choosing the accepted.

Culture of Care – helps honest discussion between scientists and facility staff
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A commitment throughout the establishment, to 
improving:
• animal welfare
• scientific quality
• care of staff
• transparency for all stakeholders, including the public

It goes beyond simply complying with the law! 

The International Culture of Care Network

norecopa.no/coc

Culture of Care
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norecopa.no/global3r
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arriveguidelines.org
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norecopa.no/PREPARE and

ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1

The pathway to better science
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reddit.com

We cannot improve our research by

better reporting alone...

we need reporting and planning guidelines
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arriveguidelines.org
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ARRIVE
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"We ARRIVED, because we were PREPARED"

Norecopa: PREPARE for better Science

 Better Science
 Improved animal welfare
 Implementation of the 3Rs
 A safer working environment
 An easier publication process
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BUT:

we must “Publish or Perish”
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Scientist: “Why change a method that has been funded and published before?”

So the path to better science also involves the funders and the ethical review bodies



Thanks to Norecopa's main sponsors:

• Standing Committee on Business Affairs, Norwegian Parliament
• Norwegian Ministries of Agriculture and Fisheries
• Research Council of Norway
• Laboratory Animals Ltd.
• Architect Finn Rahn's Legacy
• Nordic Society Against Painful Experiments (NSMSD)
• Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
• Norwegian Animal Protection Alliance (Dyrevernalliansen)
• Novo Nordisk
• Sanofi
• Scottish Accreditation Board (SAB)
• Stiansen Foundation
• Universities Federation for Animal Welfare (UFAW)
• US Department of Agriculture (USDA)

Norecopa: PREPARE for better Science

Graphics: colourbox.com
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norecopa.no/poster

Free to download, use 

and distribute!

PR EPA R E fo r b etter Sc ience

Norecopa: PREPARE for better Science
A dria n  Sm ith , N orecop a, c/o  N orw eg ia n  Veter in ary In stitu te, P.O . B ox 6 4, 1 43 1 Å s, N o rw a y

adrian.smith@ norecopa.no

Norecopa gratefully acknowledges financial support from:
The Norwegian Parliament, the Ministry of Agriculture & Food and the Ministry of Trade, Industry & Fisheries; the Nordic Society against Painful Experiments (NSMSD), Novo
Nordisk, the Norwegian Animal Protection Alliance (Dyrevernalliansen), the Norwegian Society for Protection of Animals (Dyrebeskyttelsen Norge), the Research Council of Norway,
Laboratory Animals Ltd., the Royal Society for the Prevention of Cruelty to Animals (RSPCA), Sanofi, the Scottish Accreditation Board, the Stiansen Foundation, the Universities
Federation of Animal Welfare (UFAW) and the US Department of Agriculture (USDA). To o lb o x g ra p h ic : c o lo u rb o x .c o m

Examples of Norecopa’s resources:

norecopa.no
>9,000 webpages
7 newsletters/year

The Refinement Wiki
wiki.norecopa.no

What’s the problem?

Preclinical in  vivo research needs to be reproducible and translatable, while 
maximising the animals’ welfare and replacing them with alternatives 
wherever possible. This can be summed up in the 3Rs of Russell & Burch: 
Replace, Reduce &  Refine .

What can Norecopa offer?
norecopa.no/PREPARE

The path to better science

Norecopa maintains a comprehensive database of resources for scientists, which include:

• over 9,000 searchable webpages of quality 3R resources, with filters to facilitate searching
• the PREPARE guidelines for planning animal experiments, with a checklist in over 30 languages
• links to recordings of webinars covering all aspects of animal research
• an International Webinars & Meetings Calendar
• a collection of over 400 guidelines for planning and conducting animal research
• an English-language newsletter with the latest developments within the 3Rs
• the NORINA database of alternatives to animal use in education and training
• a slide set describing the 3R concept in detail: norecopa.no/3Rs
• a Refinement Wiki

 Fo rm u latio n of a  stu dy
 D ia lo g ue  b etw een  sc ien tists  a nd  the  a n im a l facility
 Q ua lity con trol of the  co m p o n en ts in  th e stu dy

PREPARE covers:

norecopa.no/PREPARE

Scientists are usually well aware of reporting
guidelines when publishing research. These are 
important, but a sub-standard study, like a burnt 
cake, cannot be improved by a better description. 
Guidelines for planning, although not mandatory, 
are of great help in designing better experiments.

reddit.com

3dglasshorse.com

rescuecritters.com limbsandthings.com

virtualphysiology.com

norecopa.no/NORINA
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English-language newsletters
norecopa.no/Ljubljana

Thank you for listening!


