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‘Our long experience and modern coffee machines 

are your guarantee of quality’
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Scientists are becoming increasingly concerned about the validity of animal experiments
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https://www.meonuk.com/runway-markings-explained

How do they do it?
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Aviation and Animal Research:
Human Factors

A Pilot’s Perspective
By Jake Hannabuss

Accident Rate for commercial flights is
one fatal accident per 16 million flights



Tools – Crew Briefing

• Division of Responsibilities 
• Planned Sequence of Events, including deviations from normal 

procedures
• The Routine Factors to be considered 
• Actions in the event of an emergency
• Special considerations, weather, terrain, abnormalities
• Pre take-off and pre-landing briefings
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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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10-15 checklists on short European flights
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• Threat and Error Management (TEM)
• Identifies a chain, which precedes all unsafe outcomes:

THREATS

ERRORS
UNDESIRED 
AIRCRAFT 

STATE
UNSAFE 

OUTCOME

https://airfactsjournal.com/2012/10/threat-and-error-management-a-primer
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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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How do we do it...?
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norecopa.no/more-resources/literature-searches-and-systematic-reviews

Literature searching is so much more than Systematic Reviews...
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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

Identification and elimination of contingent suffering

Norecopa: PREPARE for better research FELASA, 10-13 June 2019



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’ blood sampling techniques?

medipoint.com/html/for_use_on_mice.html

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 and
ü not damage the surrounding tissue
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Carol M. Newton (1925-2014)

The three S’s

• Good Science
• Good Sense
• Good Sensibilities

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 norecopa.no/3S
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Harmonisation of the Care and Use of Wild and Domestic Mammals and Birds in Field Research
Gardermoen, 26 - 27 October 2017

From Rory Wilson: norecopa.no/media/8018/rory-wilson.pdf
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Drag occurs in water as well as in the air...

From Rory Wilson: norecopa.no/media/8018/rory-wilson.pdf
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colourbox.com

Too late to read the checklists when you have arrived!
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Hurni 1969
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There are many guidelines for reporting animal studies

• Öbrink & Waller, 1996

• 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 (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
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https://www.nc3rs.org.uk/arrive-
guidelines

The ARRIVE Guidelines
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The ARRIVE guidelines
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 improve

• study quality
• animal welfare
• and therefore reproducibility

• and also the safety of humans and animals affected directly or indirectly by the 
work
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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»)
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https://www.bls.gov/ooh/images/3077.jpg

https://www.dreamstime.com

PREPARE from day 1

ARRIVE
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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 8,000 downloads from the
journal website so far

Also downloadable from
norecopa.no/PREPARE
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A downloadable checklist
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norecopa.no/PREPARE/prepare-checklist
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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 highlighted in 
ARRIVE

Norecopa: PREPARE for better research FELASA, 10-13 June 2019



Day 1 of planning Manuscript Submission

ARRIVEPREPARE

Experiment and data analysis
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In addition to the checklist, much more information is available on:

norecopa.no/PREPARE
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norecopa.no/PREPARE
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Links to quality guidelines worldwide on e.g. blood sampling, injection volumes, housing 
and husbandry, analgesia, humane endpoints, experimental design



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 simple but effective Master Plan
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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

Norecopa: PREPARE for better research FELASA, 10-13 June 2019



Contingency and redundancy

Anything that can go wrong, will go wrong (Murphy’s Law)

Photo: NMBU
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Consult the 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
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An International Culture of Care Network
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The International Culture of Care Network  

Thomas Bertelsen, Novo Nordisk A/S, Denmark; Nikolaos Kostomitsopoulos, Biomedical Research Foundation Academy 
of Athens, Greece; Anja Petrie, University of Aberdeen, UK; Adrian Smith, Norecopa, Norway 

The aims of the Culture of Care Network  

To provide a forum for the quick and efficient 
dissemination of ideas and efforts to create a culture of 
care 

To promote a mindset and behaviour that continuously 
and proactively works to advance laboratory animal 
welfare and the 3Rs  
 
To aim for more than a culture of compliance  
 
To encourage a culture of challenge, rather than accepting 
established practice 

The experience gained by the network will be useful for 
the review of Directive 2010/63/EU, which is due by 
November 2017. 

Background 

 
Recital 31 of the Directive 2010/63/EU states that breeders, 
suppliers and users of research animals should have an 
animal-welfare body which fosters a climate of care and 
provides tools for implementation of the 3Rs. 
Many user establishments use the phrase ‘Culture of Care’ 
on their websites, but no clear definition of this exists. 

Our members 

The network consists of people with a large range of 
backgrounds: 
• Laboratory animal scientists & technicians  
• Laboratory animal veterinarians 
• Members of Animal Welfare Bodies & National Committees 
• Representatives of National competent authorities 
• Communications experts 
• Members of animal welfare organisations 

 
This diversity of competency and perspectives ensures that the 
network encourages a culture of care both for the animals used 
in research and those working with them. 
 
We are currently 28 members in 14 countries. 

CULTURE OF 
CARE 

Proactive 
implementation 

of the 3Rs  

Sharing best 
practice  

Caring for and 
respecting 

animals and 
colleagues  

Caring 
leadership  

 

Taking 
responsibility 

for our actions 

Empowerment 
of staff 

members 

Interested in joining?  
Members are expected to work actively with Culture of Care. 
Please contact Thomas Bertelsen (tsbt@novonordisk.com) 

References: 
• M H Lloyd, B W Foden, S E Wolfensohn. Refinement: promoting the three Rs in practice. Laboratory Animals 2008; 42:284-293  
• J Klein, K A Bayne: Establishing a Culture of Care;. ILAR Journal 2007; 48(1):3-11 
• H Herzog: Ethical Aspects of Relationships Between Humans and Research Animals. ILAR Journal 2002; 43(1):27-32 
• https://norecopa.no/alternatives/culture-of-care 
• http://ec.europa.eu/environment/chemicals/lab_animals/pubs_guidance_en.htm 

THE 
OUTPUT 

Exchanging 
ideas and 

sharing results 

New approaches: 
sharing successes  

and failures  

Influence on      
Animal Welfare 

Bodies 

Collaboration 
between 
members 

norecopa.no/CoC



An example: i.v. injection of a radioactive isotope:

procedureswithcare.org.uk/intravenous-injection-in-the-mousenorecopa.no/PREPARE
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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.
• Nordic Society Against Painful Experiments (NSMSD)
• Norwegian Society for Animal Protection
• Novo Nordisk
• Scottish Accreditation Board
• Stiansen Foundation
• Universities Federation for Animal Welfare (UFAW)
• US Department of Agriculture



Interactive map of European 3R Centres
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Map:
norecopa.no/3REuropeOverview

List of centres:
norecopa.no/3REurope



Mild, Moderate or Severe? A compilation of severity classification

norecopa.no/severity
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‘One Europe’: The challenge of consistency
in severity classification 

Anne Zintzsch1, Adrian Smith2, Nikolaos Kostomitsopoulos3 & Jan-Bas Prins4

1 3R Centre Justus-Liebig-University of Giessen & Professorship for Laboratory Animal Science and Animal Welfare, Germany,  2  Norecopa, 
Norway, 3 Biomedical Research Foundation of the Academy of Athens, Greece, 4 The Francis Crick Institute, UK & Leiden University Medical 

Centre, The Netherlands

Background

Severity classification is an important factor in
the project authorisation of animal experiments
and mandatory according to Directive
2010/63/EU. The assignment to a respective
severity category needs careful evaluation of the
impact on the animals' well-being. To facilitate a
common understanding, and avoid decisions on
a subjective basis, several guidelines are
available on how experimental interventions
could be classified. The guidelines are in use by
scientists, Project Evaluation Committees and
Animal Welfare Bodies (AWO). It is important to
note that experiment-specific conditions, such as
cumulative severity, setting early end-points or
other refinements must be taken into account on
a case-by-case basis, and may modify the
recommended severity classification.

https://norecopa.no/severity

https://norecopa.no/severity

Compilation as the first step

As an aid to the efforts being made to harmonise
severity classification, we have collected existing
guidelines and compiled their contents in tables,
making it easier to compare them.
Severity classifications have been included from:
• EU Directive 2010/63
• The UK Home Office
• The Swiss Federal Food Safety and Veterinary

Office
• The Working Group of Berlin Animal Welfare

Officers
The compilation gives an overview of systems
currently in use in Europe for severity
classification of techniques and procedures, and
for genetically altered laboratory animals.

Source non-harmful/below 
threshold/severity degree 0

mild/severity degree 1 moderate/severity 
degree 2

severe/severity 
degree 3

Directive 2010/63/EU, 
Annex VIII

Withdrawal of food for <24h 
in adult rats.

Directive 2010/63/EU, 
Annex VIII

Adding inert markers in the 
diet to follow passage of 
digesta.

Directive 2010/63/EU, 
Annex VIII

Feeding a diet that meets the 
full nutritional needs of the 
animals.

Feeding of modified diets, 
that do not meet all of the
animals' nutritional needs
and are expected to cause
mild clinical abnormality
within the time-scale of the
study.

Studies with modified
diets that do not meet all 
of the animals’ 
nutritional needs and are
expected to cause
moderate clinical
abnormality within the
time-scale of the study. 
Withdrawal of food for
48 hours in adult rats.

Home Office (2014 a) Dosing with a compound in 
feed where the animals ate 
normally and suffered no 
consequences of being 
dosed.

Federal Food Safety 
and Veterinary Office 
FSVO (2018)

Feeding with physiological 
diet without falling short of 
the minimum requirements 
of animal welfare legislation 
or weight loss of up to 5% of 
initial body weight within 2 
weeks in adult animals.
Examples: Palatability tests of 
selected physiological diets or 
beverages with free access to 
water. Differing feed 
compositions to test ponderal 
development in fattening 
pigs.

Unphysiological diet without
manifest clinical symptoms
or food deprivation for
weight loss.
Examples: High-fat diet in 
mice for max. 8 weeks. Food 
deprivation in adult animals
leading to a weight loss of
max. 10% of initial body
weight within 2 weeks.

Unphysiological diet with 
manifest clinical 
symptoms or weight loss 
of max. 20% of initial 
body weight within 2 
weeks in adult animals.
Examples: 
Arteriosclerosis without 
spontaneous deaths. 
Diabetes and obesity 
leading to clinically 
relevant restrictions of 
organs/organ systems or 
natural behaviour.

Diets leading to a 
severe clinical picture.
Examples: 
Arteriosclerosis with 
spontaneous deaths. 
Diabetes and obesity 
with spontaneous 
deaths.

Federal Food Safety 
and Veterinary Office 
FSVO (2018)

Food deprivation, e.g. 
overnight, with subsequent 
compensatory possibilities or 
euthanasia.
Example: Adult mice and rats 
max. 15 hours.

Food deprivation with 
subsequent compensatory 
possibilities or euthanasia.
Examples: Adult mice and 
rats max. 24 hours. Adult 
carnivores max. 24 hours. 
Adult rabbits max. 12 hours. 
Roughage in adult 
ruminants max. 24 hours.

Long-term food 
deprivation with 
subsequent 
compensatory 
possibilities or 
euthanasia.
Examples: Adult mice and 
rats max. 48 hours. Adult 
cats max. 24 hours. Adult 
dogs max. 48 hours. 
Adult pigs max. 36 hours. 
Roughage in adult 
ruminants max. 48 hours.

Long-term food 
deprivation.
Examples: Food 
deprivation in adult 
rats >48 hours.

Working Group of
Berlin Animal Welfare
Officers (2010)

Deprivation: less than 2 
nutrition cycles.

Deprivation: 2 nutrition 
cycles.

Deprivation: 3-4 nutrition 
cycles.

Deprivation: more
than 4 nutrition
cycles.

A compilation of severity classifications
is available online

Deprivation - Food

Structure

The way forward

The next step is to review the severity classifications, add more guidance notes and include more examples of severity classificationlike those compiled by FELASA working groups1. A
systematic review of available literature is planned to supplement the compilation. Our aim is to offer a comprehensive tool to aid harmonisation of severity classification. If you would like to
contribute literature on severity classification, or comment on the compilation, please send an email to anne.zintzsch@vetmed.uni-giessen-de.

1 Classification and reporting of severity experienced by animals used in scientific procedures: FELASA/ECLAM/ESLAV Working Group report
David Smith, David Anderson, Anne-Dominique Degryse, Carla Bol, Ana Criado, Alessia Ferrara, Nuno Henrique Franco, Istvan Gyertyan, Jose M Orellana, Grete Ostergaard, Orsolya Varga, Hanna-Marja Voipio
Laboratory Animals, vol. 52, 1_suppl: pp. 5-57. , First Published January 23, 2018.

Anne Zintzsch, Nikolaos Kostomitsopoulos
& Jan-Bas Prins

Poster

PF12



English-language newsletters
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Not just another set of guidelines!             "We ARRIVED, because we were PREPARED"
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