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Today's presentation (30 minutes):

A quick overview of the PREPARE guidelines

Tomorrow (0830-0930):

The Refinement Wiki and the International Culture of Care Network

with more time to explore the Norecopa website
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Preparing for animal research: my starting point

• I have supervised animal research, and held courses in lab animal science, 

since the early 1980's

• I have developed the greatest respect for scientists who are specialists in their

field and who plan ground-breaking research

• It becomes clear that one of the greatest challenges to reproducibility lies in 

the animal material they use and the way they use it

• I suspect that many scientists are unaware of the size of this challenge, or 

assume that the animal facility is dealing with it
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Animal issuesand 3Rs



Two frustrations:

'We can solve the reproducibility crisis by'

• courses in Experimental Design that focus exclusively 
on the "mathematical" aspects (e.g. randomisation, 
experimental units, blinding, statistical methods) and 
ignore the animal/human-related issues
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reddit.com

• better reporting



Reporting guidelines are not new…and they have not solved the reproducibility crisis

e.g.

• Guidelines for specification of animals and husbandry methods when reporting the

results of animal experiments (GV-SOLAS, 1985)

• Reporting animal use in scientific papers (Jane Smith et al.), 1997

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

experiments? Laboratory Animals, 2000

• Guidelines for reporting the results of experiments on fish (2000) 

• ARRIVE Guidelines, 2010 & 2019 (Kilkenny et al.; Percie du Sert et al.)

• Gold Standard Publication Checklist, 2010 (SYRCLE)

• Institute for Laboratory Animal Research, NRC, 2011

• Instructions to authors, in many journals
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arborist101.com

The easy parts of design and reporting:

• Chainsaw
• Blade characteristics
• Sparkplug type 
• Petrol/oil mixture
• Service history

• Angle of cut in tree
• Length of tree logs
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Critical issues behind the scenes that may not get 
reported:
• Experience of the workers
• Inspection for signs of rot and to decide felling direction
• Additional equipment (winch, chains, straps, wedges)
• Routines and equipment for sharpening the chain
• Clearing-up and transport of logs

Starts long before the actual work:
'Measure twice, think three times, cut once'
Luc Noyez NHJL 18, 60 (2010) doi.org/10.1007/BF03091738

Measure twice, think three times: prepare
Cut once: report

• Health and safety precautions – clothing, 
onlookers

• Division of labour and costs

stihl.no
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REPORT

PREPARE
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Reporting

Planning
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https://www.meonuk.com/runway-markings-explained

How have pilots achieved reproducibility?
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…and precision in a variable environment?
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10-15 checklists even on short routine flights
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• Reduce risk of forgetting to carry out vital actions
• Ensure checks are carried out in the correct sequence  
• Encourage cooperation and cross-checking between crew 

members 

Checklists
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colourbox.com

Too late to read the checklists when you have ARRIVEd!
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The C57BL/6 mouse

Åhlgren & Voikar (2019):
Behavioural differences
between /6J and /6N mice

nature.com/articles/s41684-019-0288-8
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we are what we eat...

Currently no FELASA guidance on nutrition (a working group has been convened)
3R Symposium, Copenhagen, 12-13 November 2019Norecopa: PREPARE for better Science
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(not just the direct suffering caused by the
procedure)

Fear, boredom and discomfort

Caused by, for example:

Transport, or changes in housing, 
husbandry and social groups

Single-housed male mice show symptoms of what in humans would be 
characterised as depression

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

photo: colourbox.com

animalcaresystems.com

Contingent suffering
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https://www.nc3rs.org.uk/how-to-pick-up-a-mouse

Stress caused by capture and handling
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http://bitly.com/scruff-technique

Stress caused by capture and handling
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• Are you sure that your injection ends up in the same place
each time?

• Are the injections painful?
• Are they realistic? (intramuscular injections in small animals)

Photo: NMBU

Artefacts caused by poor administration techniques
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‘Simple’ case: a researcher wants a blood sample

The best blood sampling techniques are those where you can:

ü see the blood vessel
ü regulate the amount of blood you remove
ü stop the bleeding easily (including internal bleeding)
ü avoid damage to the surrounding tissue
ü collect samples rapidly, to avoid artefacts due to mechanical stress, temperature

changes, differing lengths of sampling time

Norecopa: PREPARE for better Science

medipoint.com/html/for_use_on_mice.html photo:NMBUtheodora.com/rodent_laboratory/
blood_collection.html
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Carol M. Newton (1925-2014)

The three S’s

• Good Science
• Good Sense
• Good Sensibilities

https://norecopa.no/3S

National Library of Medicine
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Report

Design / plan

ConductAnalysis

Identify and ensure the quality of (at least) 
the critical points in the experiment:

critical for scientific validity and animal 
welfare

Preparation and evaluation are part of a 
continuing learning spiral
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eaugallecheese.com/Swiss-Cheese

wikipedia.org/wiki/Swiss_cheese_model
Weakness / hazard

"Layer of defence"
or redundancy

Loss
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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
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PREPARE draws on the authors' 
experience in managing 
accredited research facilities.

Work in this spirit, even if your 
facility is not accredited
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• Complex machines (animals) create known or unknown unknown interactions

• Design weaknesses (which the engineers knew about!)

• External pressure to launch (political, media) - Publish or perish.

• Management decisions (pushing the safety envelope):
“We’ve got away with it before”
”We’ve managed to publish the experiments before”

• A combination of many factors, each of which may be harmless until they occur 
simultaneously

cbsnews.com no.wikipedia.orgNASA
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We need a Culture of Care: more about that tomorrow!
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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

Established 1926

Over 12,000 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
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norecopa.no/PREPARE/prepare-checklist

Three Rs!
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biorxiv.org/content/10.1101/703181v1

Reference to 3R-related issues
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biorxiv.org/content/10.1101/703181v1

Reference to 3R-related issues
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In addition to the checklist, much more information is available on:

norecopa.no/PREPARE

Norecopa: PREPARE for better Science
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norecopa.no/PREPARE

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

Norecopa: PREPARE for better Science
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An example: i.v. injection of a radioactive isotope:

procedureswithcare.org.uk/intravenous-injection-in-the-mousenorecopa.no/PREPARE

Norecopa: PREPARE for better Science
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A simple but effective Master Plan

Norecopa: PREPARE for better Science
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A contract between the animal facility 
and the research group

The division of labour and responsibilities

Clarifying all stages of the experiment

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    
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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
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What if things go wrong?
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PREPARE encourages 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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norecopa.no/be-prepared

Good advice is emerging from the Covid-19 pandemic

lava.uk.net/viewtopic.php?f=3&p=80
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PREPARE is not just another set of guidelines!             "We ARRIVED, because we were PREPARED"

Norecopa: PREPARE for better Science

ü Better Science
ü Improved animal welfare
ü Advancement of the 3Rs
ü Safer working environment
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vimeo.com/358069203 or norecopa.no/PREPARE
3-minute cartoon film
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wikipedia.org

Søren Kirkegaard (1813-1855) 

It is perfectly true, as philosophers 
say, that life must be understood 
backwards. Reporting!

But they forget the other 
proposition, that it must be lived 
forwards. PREPARE!

English-language newsletters post@norecopa.no



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)
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