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European network of 3R Centres established in 2018
- many with money earmarked for 3R research

Interactive map:
norecopa.no/3REuropeOverview

List of 3R centres:
norecopa.no/3REurope

Please note that some of these Centres, such as EURL ECVAM, serve more than the country in which they have been placed.

This overview has been compiled by Norecopa. Please report any errors or send suggestions for additions to post@norecopa.no
Designed by PresentationGo com, Flags from flaticon.com



norecopa.no : constructed for those involved in animal research and testing

ENGLISH

norecopa Search: Q

About Norecopa Alternatives Databases & Guidelines Education & training Legislation Meetings News Other resources Sracies Feedback

Email discusgfon lists
Health monitoring

Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling
Environmental enrichment Ethics Experimental design and statistical analysis Harm-Benefit Assessmen
Suppliers Systematic reviews

Journals Organisations Severity classification

Search ail Norecopa's databases and webpages simuitaneousiy: aooo

norecopa.no / Other resources

Add search term

Organisations of relevance to animal

research| Video presentation of contents: 9,000 webpages
Organisations withi noreCOpa.nO/lnfo a’pprOX_ 80,000 links

AAALAC International (' (Association for Assessment and Accreditation of Laboratory Animal
Care International)

AALAS (7' (American Association for Laboratory Animal Science)

ACLAM (7' (American College of Laboratory Animal Medicine)

AniMatch (' (an online sharing platform for the exchange of organs and tissues)

ARSAL 7 (Asociatia RomAna nentru Stiinta Animalelor de | ahorator: Ramanian | ahoratorv Animal
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norecopa

B Guidelines Education & training Leglslatlo

Alerting services

norecopa.no / Meetings / Meetings Calendar

ore resourc2s News ’

Newsfeed

Meetings calendar

(Links to a selection of past meetings can be accessed here)

> Workshop: Minor procedures on mice z, Stockholm, 27 January 2020

> Workshop: Minor procedures on rats i, Stockholm, 27 January 2020

> Establishing score sheets and defining endpoints in fish experiments i, Bergen, 28
January 2020

> Improving Openness in Animal Research in France (z, Bron, 28 January 2020

> Nordic ISAE Winter Meeting z, Tartu, 28-30 January 2020

> What does your data from your animal study really say? A collection of tips and traps in
applied statistics z, Stockholm, 29 January 2020

> Vascular access and implantation of catheters in Géttingen minipigs  (webinar), 30
January 2020

> Miniseminar om antistofproduktion (Miniseminar on antibody production) z, Copenhagen,
February 2020 (date to be announced)

> 9th Annual Laboratory Animal Science Virtual Conference i, webinar, 12 February 2020

> Workshop: Minor procedures on mice 1, Stockholm, 12 February 2020
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International consensus meetings

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

https.//norecopa.no/meetings

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

Norecopa: PREPARE for better Science



norecopa.no/education-training/homemade-educational-materials

£ ’?{
+ the NORINA database of 3,100 audiovisual aids for use in educatlon and training
Established in 1991 updated weekly norecopa no/NORINA
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Working Party Report

Guidance on the severity classification of scientific procedures
involving fish: report of a Working Group appointed byﬂw
Norwegian C for the Repl.

and of animal experiment: :“ pa)

P Hawkdns (Convenon)’, N Demisor?, G Goodman’, § Hetherington®, § Liywelyn-Jones’,

K Ryder® and A J Smith*
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Guidance on the severity
classification of procedures
involving fish

Report from a Working Group
convened by Norecopa

norecopa

Expert working group on severity ification of scientific p
performed on animals

FINAL REPORT

Brussels, July 2009

Food deprivation in rodents
Toe clipping in mice

Pain relief in rodents

Fin clipping in fish

Condicied & sspport of the revision of Directve 350V EEC cu e provection of ammals wed o
i paposes

Temsnone: 023 39 1111

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

P Hawkins, N Dennison, G Goodman, S Hetherington,

S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011
norecopa.no/categories
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Mild, Moderate or Severe? A compilation of severity classification
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The compilation covers
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> Interventions on body systems and functions

ll

» Substance administration
» Specimen collection
» Surgical interventions

g

j

Induction of diseases

v
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Heart and circulation

Infectious diseases

Neurology and sensory organs

Endocrine, nutritional and metabolic diseases
Neoplasms

Immunology

|

o ol S L el Mh 4

> Pharmacology and other external causes

» Physical impacts
» Generation of pain
» Pharmacological studies

> Housing, environment and behaviour

» Housing and nutrition

» Breeding and Reproduction
» GA animals

» Behaviour

> Foetuses and premature animals

> Clinical signs

Norecopa: PREPARE for better Science
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Source

Non-harmful / below

Mild / severity degree 1

threshold / severity degree

Moderate / severity degree | Severe / severity degree 3
2

[Directive 2010/63/EU,
JAnnex Vil

Administration of

Frequent application of test

by

which produce

intramuscutar,
Intraperitoneal routes,
gavage and Intravenously
via superficial blood
vessels, where the

has no more

clinical effects,
pnd withdrawal of blood
samples (> 10 % of
kirculating volume) In a
gonscious animal within a
few days without volume

mild impact on the animal,
and the volumes are within
appropriate limits for the
size and species of the
animal.

[Home Office (2014 a)

Injection by conventional
routes, i.e. subcutancous,
intravenous, intraperitoneal
of intramuscular (assuming
competence of the person
performing the procedure
and that best practice
guidelines for volume, pH,
needle size, etc. are

followed). Multiple injections,

by these routes may remain
In the mild category If there
are no cumulative effects.

[Federal Food Safety and

[Veterinary Office FSVO
2018)

Single injection of small
volumes s.c. and iv.

lv orip. in

at shont

sedated animais by catheterntervals (several times
(species-specific), Including or tube and substances
repeated injoctions at long  introduced into the body
Intervals (at least 24 hours). such as enemas. implants

and permanent accesses
that can be created and
used by means of a
minimally invasive

Mithin 24 hours). Implants
jpnd

Implants and permanent
pccesses that have to be
kreated by means of a deep

that have to be created by
means of a deep surgical
procedure or causing mild
Jong-term constraint on an
janimal,

Chronic iv

Duodenal

vor
Injection of small volumes
(species-specific). Insertion
of cannulae into peripheral

Infusion cannula. Hepatic
portal vein catheter. Gastric
ube or chronic Intragastric

surgical and
kausing severe long-term
strain on an animal.
Examples: Attachment of
Jmplants on the locomotor
Bpparatus or other large
Jmplants that restrict
movement (e.g. dorsal
kkinfold chamber in mice).
mplantation of catheters in
the abdominal aorta or bile

biood vessels. Jnfusion cannula. duct. Implantation of an
Injection of or iarterial blood-pressure
tumour tissue, Single jntravenous osmotic catheter in the aortic arch
Gavage. Via the left carotid artery or
of osmotic and jn the aorta via
v with the femoral artery.
Subcutaneously channelled pumps in a jacket wom by  Jmplantation of a
venous Kogs. of of a venous
Indwelling catheters in

pnd arterial catheter.



nature International weekly journal of science

Scientists are becoming increasingly concerned about the validity of animal experiments

nature International weekly journal of science

Home | News & Comment | Research I Careers & Jobs | Current Issue | Archive | Audiq

Swiss survey highlights potential flaws in animal
studi

Poor experimental design and statistical analysis co
reclinical animal experime!

contribute to widespread problems in

Pain management in pigs undergoing 1,500 scientists lift the lid on reproducibility
experimental surgery; a literature review Survey sheds light on the ‘crisis’ rocking research.
(2012-4) @ Monya Baker

A. G. Bradbury, M. Eddleston, R. E. Clutton
25 May 2016 | Corrected: 28 July 2016

Br J Anaesth (2016) 116 (1): 37-45. DOI: https://doi.org/10.1093/bja/aev301
Published: 03 October2015

selection criteria. Most articles (193/233, 83%) described use of drugs
with analgesic properties, but only 87/233 (37%) described
postoperative analgesia. No article provided justification for the
analgesic chosen, despite the lack of guidelines for analgesia in
porcine surgical models and the lack of formal studies on this subject.
Postoperative pain assessment was reported in only 23/233 (10%) reproducidm search.

More than 70% of researchers have tried and failed to reproduce another scientist's experiments, and
more than half have failed to reproduce their own experiments. Those are some of the telling figures
emerged from Nature's survey of 1,576 researchers who took a brief online questionnaire on

under-reporting or under-use. Analgesic dpscription, when given,
equently too limited to eng producibility. Development of a

Norecopa: PREPARE for better Science



ST .
1. Publication bias (reporting only positive results)
2. Low statistical power
3. P-value hacking (manipulating data to obtain significance)
4. HARKing (Hypothesizing after the results are known)

AN el SRy AR A/ s 7
4 Lack of randomisation and blinding /
f‘ Animals s
.:?'J ¥ Artefacts caused by extraneous environmental effects 7 ¢
idr e.g. cage conditions, food deprivation, treatment LR

Artefacts caused by internal conditions

e.g. genetic diversity, subclinical infections
norecopa.no/concerns

Norecopa: PREPARE for better Science



Two frustrations:

"We can solve the reproducibility crisis by"

* better reporting

* courses in Experimental Design that focus on the "mathematical”

elements (e.g. group size, randomisation, blinding, bias, statistical
analysis) and ignore the animal/human-related issues

Norecopa: PREPARE for better Science



nature :ﬁ norecopa
humanbehaviour

Perspective | Open Access | Published: 10 January 2017
A manifesto for reproducible science

Marcus R. Munafd &, Brian A. No:

Bution, christopher 0. chambers. E1UTE 1: Threats to reproducible science.

Jan Wagenmakers, Jennifer J. Wa ) L )
From: A manifesto for reproducible science

Nature Human Behaviour 1, Artic

33k Accesses | 618 Citations | Publish and/or Generate and
conduct next experiment specify hypothesis
Publication bias Failure to control for bias

Interpret results
P-hacking

Analyse data and
test hypothesis

P-hacking

Norecopa: PREPARE for better Science
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We need guidelines for reporting animal studies, and we have been trying to
solve the reproducibility problem for a long time!

* 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

» Obrink & 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

Norecopa: PREPARE for better Science



ITEM  RECOMMENDATION Housing and 9 Provase detuls of
Tite

hustandry
Provide a5 accurate and concise a Cescription of the content of the article 2. Housing itype of facity e.9 specfic pathogen ‘ree [SPFL type of cage or
95 pozsidie housng: bedding matertal: nuTber of C3ge COMPANICrs: 1ank shape and material
= ate. for f5h)
Abstract 2 Provide an accurate summary of the bacaground, research cbjectives. incucing
Cetal’s of the species or strain of animal used. key methods. prncipsl fndings . Hustandry conditions jkg. breeding programene, hghtidark cycle, lemperture,

and concuscns of the study. Guaity of witlar et for b, typa of feed, access 10 100d and wilir, anvircamantal

INTRODUCTION enrchmentl

Backgroand . Inctuoe selficant seknt 1¢ hackyround [includ rg rsvirt relerance to c.\\'r.-l‘a'e-"cut:o D$5£‘55"¢':553ﬂﬂmtefveﬂ(cﬂ: that were carried out prior %,
Previous work) 10 Lrdir Sty nOLivatioe and context for the study, and ba sk diakahoadvionber cvodionaind
@pian the expermental apa'cac-: and ratonale Sample akze 10 i Specify the 10tal number of BREMES uSed 0 EICh Lpermant, And the sumbar

of drima’s in akch experimentad
b. Expain now and why the anma’ species and mode! bong wsod can address a0 Ui

clentific v he sudy’
:‘:" iR chduiorbdns o adoeihiatacad Lo b. Expiain how the number of animals was arrived at. Provide detalls of any sample
s 08 size calouation uzed
Objectives 4 Chearly Guseribe the peimary and any secondary cjactivis of the study, ce :
3 T e e s % & Indicate the mumer of ! ofnach , Hredavant

SpRSENE hypothases baing tested.

- 10 experimental riedonisaten o matching ¥ done.

Sthical statevant 5 Indicate the nature of the ethical review permissions. reievant lcences e.g. gross
Anmal {Soentfic Procedures Act 19661, and national or institutional guidelings b. Describe the order in which the anma s in the dfferent expermenta’ groups
for 1he care and uze of animals. that cover tho researcn. were ireated ord assessed.
Study design [ For oach experiment. 9ive brief detals of the study design Includirg: Experimenal 12 Clearty define the n'lmn'va"ﬂ mcnwryrxmmn outcomes dssessed
GRCoMes ng markan,
a of gepermaenta el groups.
isticnl methoda 13 a.Frovide detais of the statistical methods used for each analysis.
£ Aryy atepst tha aftects o DS when Kl0CH ng
3NUmals to treatment (0.g. randomisation procodurel and when assessing results b. Specify the unit of 3nalyss for each dataset je.g. =ngie animal, group of anmals,
Ie.g. It done. cescrive who wos binded and when) aingla naureal.
& Thit aapar mantal uni [0.G. i SIngh anmis, Group or cage o animas) . Describie any MEtnods uknd to BSSess whather the dits et the assumptions

of the statsticsd appraach.

Atime-line digram o flow chart can ke uaeful 16 IUKIrate how Compex study
Cesigns were caried out RESULTS

- Bageidr ta 1% For each experimental 9rouD. report rolevant chardctenistics and hoatth siatus of

7 For oach experimert ond each experimental group. INcluding Controis, provide ine data ?

peoceduros recise detalts ot s procedures casrted cut animals (0.9, welght. microdioicgical status. and drug of test naivel prior 1o
treptmentor testing (RNs information can often be tabulated).

For euampi

. How jeg. drug formalition ied doss, ste ind route of admristration,
animsthesa and ankigesia used incuding mon :mmal surgical procucure,
method of eutranasial. Frovide detalis of acy specials: equipment used,
Including supplierisl

Numbers analysed 15 2. Reportihe numbder of animais in each group Included in each analysis. Roport
AbsaLE fLmbers (8. 10020, Aot 50%2)

b, If dey animis o data wane 5]

dod in U anayss, explain atry.

Ouacomes and 15 Report he risults (o 0ach Iralys s carried oul, with & meiiurne of peadiscn
b When (g T of dind. estiraten (2.9 standord eeror o confidence maerval.
€ Whare .9, home Sage, Abermory, mater maza) Adverse evesss 17 . Ghvir detaia of 8 iMportand ddvwr f events » each Gaper mantal grouw.
o Wy fo.g. rationale for choice of specific ansesthetic. route o administration. . Dascr bt any mod#ications 1o 1he faper mantal prolocas made to reduce
orug dose used|, adverse evems
Experimental E 2. Provide detats of the anmals used. Inciuding species, strain, sex. DISCUSSION
animais Cavelopmintal SLe0s (8. mean or madan age phus sge range] and woight
(0G Moan or radan weght s woight regel. Interpretaticn/ 8 2. Interpret the resus. taking imo docount the stucy cbjoctives and Mypctheses,
seiens current 1hoory and cther relevant studies in the iiterature.
. Provida farthar redovant nfoemition sach as tha Source of asimals
Intermational strain NOTANCRAte. JENELC MCCHICITON Satus fe.g. Wnock-out B, Comment on 1he study Imastions incuding kfy petentisl sources of bk, army
of transgenic). genotype. healthfimmune status, Grug or test naive, Drevicus leritatens of the anmal moded, and the IMOMRCEO BSKOCAINE WIth 1ha resutss
procedures, etc

c. Describe any implications of your experimental methods or findings for the
(the 3R of the uso of arimals In research,

finings of this study ore likely to transiate to

https://www.nc3rs.org.uk/arrive- S
guidelines

The ARRIVE O
Experiments. O:
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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’. Disagree /

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

Norecopa: PREPARE for better Science



The ARRIVE guidelines 2019: updated guidelines for @
reporting animal research

Nathalie Percie du Sert!, Viki Hurst!, Amrita Ahluwalia?, Sabina Alam?3, Marc T. Avey*, Monya Baker5,

William J. Browne®, Alejandra Clark?, Innes C. Cuthillé, Ulrich Dirnagl®, Michael Emerson®, Paul

Garner'?, Stephen T. Holgate'!, David W. Howells'2, Natasha A. Karp'3, Katie Lidster', Catriona J. biorxiv.org/content/lo.1101/703 181v1
MacCallum', Malcolm Macleod'®, Ole Petersen’®, Frances Rawle'?, Penny Reynolds'®, Kieron

Rooney'?, Emily S. Sena'®, Shai D. Silberberg?°, Thomas Steckler?!, Hanno Wrbel??

'‘Endorsed by more than a thousand journals'
but:
‘only a small number of journals actively enforce compliance’

(Swiss study in 2016: 51% of researchers using journals that had endorsed ARRIVE had never heard of them)

'Important information as set out in the ARRIVE guidelines is still missing from most publications sampled:
randomisation 30-30%
blinding 20%
sample size justification <10%
all basic animal characteristics <10%'

'Providing the level of journal or editorial input to ensure compliance with all the items of the ARRIVE guidelines is unlikely
to be sustainable for most journals because of the resources needed'

Norecopa: PREPARE for better Science
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The ARRIVE guidelines 2019: updated guidelines for
reporting animal research

ARRIVE Essential 10

Study design 1 For each experiment, provide brief details of study design including:

8. The groups bing compare, inciuding conrol groups. o conol goup s been usec, biorxiv.org/content/10.1101/703181v1

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 | a. Specify the exact ber of i units to each group. and the total
number in each experiment. Also indi the total ber of ani used.

b. Explain how the sample size was decided. Provide details of any a priori sample size

calculation, if done.

Inclusion and 3 a. Describe any criteria blished a priori for including and imals (or

exclusion criteria experimental units) during the experiment, and data points during the analysis.

b. For each experimental group, report any animals, experimental units or data points not
included in the analysis and explain why.

c. For each analysis, report the exact value of N in each experimental group.

Randomisati 4 D ibe the methods used:
a. To allocate experimental units to control and groups. If randomisation was used,
provide the method of random:satlon
b. To minimi fadorssuchasmeorderoftreau'nentsand
or ani g
Blinding § | Describe who was aware of the group allocation at the different stages of the axvonmem
(during the the of the the and the data
analysis).
Outcome 6 | a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, or
measures behavioural changes),
b. For hypothesis-testing studies, specify the primary i.e. the
measure that was used to determine the sample size.
Statistical 7 a. Provide details of the statistical methods used for each analysis.
methods b. Specify the experimental unit that was used for each statistical test.
c. Describe any methods used to assess whether the data met the assumptions of the
statistical approach.
Experimental 8 | a. Provide details of the used, including species, strain and substrain, sex, age or
animals developmental stage, and weight.
b. Provide further relt onthe p of animals, health status,
genetic modification status, genotype, and any previous p
Experimental 9 For each i group, i X the p in gh detail to
procedures allow others to replicate them, lndudmg

a. What was done, how it was done and what was used.

b. When and how often.

¢. Where (including detail of any acclimation periods).

d. Why (provide rationale for pi )

Results 10 | For each experil ducted, including indep report:
a. y ripti for each exp | group, with a of variability
where applicable.

b. If applicable, the effect size with a confidence interval.

Norecopa: PREPARE for better Science
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The ARRIVE guidelines 2019: updated guidelines for
reporting animal research

Recommended Set

Abstract 11 | Provide an accurate summary of the research objectives, animal species, strain and sex, key biorxiv.org /conte nt / 10.1101 /703 181v1
methods, principal findings, and study conclusions.

Background 12 | a. Include sufficient scientific background to understand the rationale and context for the
study, and explain the experimental approach.

b. Explain how the animal species and model used address the scientific objectives and,
where appropriate, the relevance to human biology.

Objectives 13 | Clearly describe the research question, research objectives and, where appropriate, specific
hypotheses being tested.

Ethical statement | 14 | Provide the name of the ethical review committee or equivalent that has approved the use of
animals in this study and any relevant licence or protocol numbers (if applicable). If ethical
approval was not sought or granted, provide a justification.

Housing and 15 | Provide details of housing and husbandry conditions, including any environmental enrichment.
husbandry

Animal careand | 16 | a. Describe any interventions or steps taken in the experimental protocols to reduce pain,
monitoring suffering and distress.

b. Report any expected or unexpected adverse events.
c. Describe the humane endpoints established for the study and the frequency of monitoring.

Interpretation 17 | a. Interpret the results, taking into account the study objectives and hypotheses, current theory
Iscientific and other relevant studies in the literature.
implications b. Comment on the study limitations including potential sources of bias, limitations of the

animal model, and imprecision associated with the results.

Generalisability 18 | Comment on whether, and how, the findings of this study are likely to generalise to other

franslation species or experimental conditions, including any relevance to human biology (where
appropriate).

Protocol 19 | Provide a statement indicating whether a protocol (including the research question, key design

registration features, and analysis plan) was prepared before the study, and if and where this protocol was
registered.

Data access 20 | Provide a statement describing if and where study data are available.

Declaration of 21 | a. Declare any potential conflicts of interest, including financial and non-financial. If none exist,

interests this should be stated.

b. List all funding sources (including grant identifier) and the role of the funder(s) in the design,
analysis and reporting of the study.

Norecopa: PREPARE for better Science
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How do they do it?

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

Norecopa: PREPARE for better Science
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Aviation and Animal Research:
Human Factors

A

A Pilot’s Perspective
By Jake Hannabuss

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

Norecopa: PREPARE for better Science



10-15 checklists on short European flights

LA
I

Norecopa: PREPARE for better Science



eaugallecheese.com/Swiss-Cheese

"Layer of defence" @
or redundancy

Loss

Weakness / hazard

wikipedia.org/wiki/Swiss_cheese_model

Norecopa: PREPARE for better Science



L)
Checklists

* 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

Norecopa: PREPARE for better Science



colourbox.com
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p Design j

Analysis Conduct
L Reporting J

Identify and ensure the quality of (at least)

the critical points in the experiment: Space Shuttle, NASA
critical for scientific validity and animal
welfare

Norecopa: PREPARE for better Science



1) Columbia

i i :»; ‘ é!
4 gettyimages'

Photo: gettyimages.no
White insulating tiles were glued to the shuttle to prevent

it from burning up on re-entry (the black areas on this
photo are areas where tiles have not yet been installed).

Norecopa: PREPARE for better Science

First shuttle flight, Columbia, in April 1981.

Some tiles fell off at take-off, but these were not on
a critical part of the vehicle.

Photo: nasaspaceflight.com

Columbia burnt up in 2003, killing all 7 crew
members, because tiles on a critical area (the
leading edge of the wing) fell off.

Photo: cbsnews.com



2) Challenger

Pressulized Joint Deflection

Pressurized Joint Unpressurized Joint
(Exangerated)

www.mahal.org

Flexible rubber O-rings (seen in cross-section as
black dots) prevent hot gases from escaping
between the joints of the solid rocket boosters.
These rings lose some of their flexibility at low
NoresgiprBRERARE for better Science

Challenger was launched in cold weather in January
1986. The O-rings on one booster rocket
malfunctioned, allowing hot gases to ignite the
contents of the liquid fuel tank. The vehicle
subsequently disintegrated, killing all 7 crew
members.

Photo: no.wikipedia.org

Details are important!!



An International Culture of Care Network
norecopa.no/CoC

* Pro-active approach to improving standfards

* Effective communication on animal welfare

* Roles of animal care and technical staff
respected and listened to

* A no-blame culture
e Mentioned in the EU Directive recitals

* The National Committee and the local Animal
Welfare Bodies should encourage this culture

35 members from user establishments, competent
authorities and stakeholder organisations, in 16
countries — sharing experiences

A 3R Prize is a good incentive

Norecopa: PREPARE for better Science

GD norecopa

National Animal Ethics Advisory Committee

Culture
“Care

A guide for people working with animals
in research, testing and teaching

mpi.govt.nz/dmsdocument/1473
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How do we perform?

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

Norecopa: PREPARE for better Science
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The C57BL/6 mouse

charlesriver | \/-X vy

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

nature.com/articles/s41684-019-0288-8

Norecopa: PREPARE for better Science
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(not just the direct suffering caused by the
procedure)

Contingent suffering

Fear, boredom and discomfort

Caused by, for example:

Transport, or changes in housing,
husbandry and social groups

animalcaresystems.com

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

Norecopa: PREPARE for better Science

photo: colourbox.com
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Stress caused by capture and handling

& INDEPENDENT

News > Science

Scores of scientific studies based on
micn throawn inta dannht harancae 'I'hnv

Wer ggs Improved. animal handling results in better science () ~»
- -- Watch later  Share

Mice picl
naturally

't act

lan Johnstor

PO 237/ @ £ Youlube [3

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

Norecopa: PREPARE for better Science



Stress caused by capture and handling

This has the
undesirable effect
of creating pressure
on the throat,
which is likely to
be unpleasant for
the animal.

Three fingers better than two (warure WS iaE iy D

et T (B Autoplay next video

i’; Norecopa #us u ,v Three fingers t
3 a’/‘ Norecopa

> 1016 Q0o 80 G0 < Download <] Share

http://bitly.com/scruff-technique

Norecopa: PREPARE for better Science
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Artefacts caused by poor administration techniques

Photo: NMBU

» Are you sure that your injection ends up in the same place
each time?

» Are the injections painful?

» Are they realistic? (inframuscular injections in small animals)

Norecopa: PREPARE for better Science



‘Simple’ blood sampling techniques?

At the doctor:
| think I'll take a blood sample from you tomorrow.

| take my blood samples by sticking a knife into your neck,
without anaesthesia.

But don’t worry, I'll inject 2 litres of liquid into your abdomen first
so you don’t die from fluid loss.

medipoint.com/html/for_use_on_mice.html

Norecopa: PREPARE for better Science



‘Simple’ blood sampling techniques? @

The best blood sampling techniques are those where you can:

see the blood vessel

regulate the amount of blood you remove

stop the bleeding easily and

not damage the surrounding tissue

collect samples rapidly to avoid artefacts due to mechanical stress, temperature
changes, length of sampling

SNANENENEN

Norecopa: PREPARE for better Science
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Carol M. Newton (1925-2014)

The three S’s

 Good Science
 Good Sense
 Good Sensibilities

National Library of Medicine noreCOpa, nO/3S

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.

Norecopa: PREPARE for better Science



3R methods are often not highlighted in the scientific literature

http://www.theodora.coml/rodent_Iaboratory/bI photo:NMBU
ood_collection.html

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

Norecopa: PREPARE for better Science



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

ferret and mink

Visibility! Not necessarily in a high-impact journal.

Norecopa: PREPARE for better Science
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The title and abstract are critical, because they are often

the only parts that are indexed. They must be informative
and contain 3R-terms!

The development of Response Surface Pathway
Design in toxicity studies

The development of Response Surface Pathway
Design to reduce animal numbers in toxicity studies

Norecopa: PREPARE for better Science



Science,
Translational
Medigine

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

https://www.dreamstime.com
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Original Article

Laboratory Animals

- : : FXNINIY O O O |
PREPARE: guidelines for planning animal ;':“,3‘32,%

research and testing

DOI: 10.1177/0023677217724823
journals.sagepub.com/home/lan

Adrian J Smith", R Eddie Clutton?, Elliot Lilley®, ®SAGE
Kristine E Aa Hansen* and Trond Brattelid®

Abstract

There is widespread concern about the quality, reproducibility and translatability of studies involving research
animals. Although there are a number of reporting guidelines available, there is very little overarching guid-
ance on how to plan animal experiments, despite the fact that this is the logical place to start ensuring quality.
In this paper we present the PREPARE guidelines: Planning Research and Experimental Procedures
on Animals: Recommendations for Excellence. PREPARE covers the three broad areas which determine
the quality of the preparation for animal studies: formulation, dialogue between scientists and the animal
facility, and quality control of the various components in the study. Some topics overlap and the PREPARE
checklist should be adapted to suit specific needs, for example in field research. Advice on use of the check-
list is available on the Norecopa website, with links to guidelines for animal research and testing, at https://

norecopa.no/PREPARE.

Keywords

guidelines, planning, design, animal experiments, animal research

Date received: 5 April 2017; accepted: 27 June 2017

Introduction

The quality of animal-based studies is under increasing
scrutiny, for good scientific and ethical reasons. Studies
of papers reporting animal experiments have revealed
alarming deficiencies in the information pmvided"'2
even after the production and journal of
reporting guidelines.” There is also widespread concern
about the lack of reproducibility and translatability of
laboratory animal research.*” This can, for example,
contribute towards the failure of drugs when they enter
human trials.* These issues come in addition to other
concerns, not unique to animal research, about publi-
cation bias, which tends to favour the reporting of posi-
tive results and can lead to the acceptance of claims as
fact.” This has understandably sparked a demand for
reduced waste when planning experiments involving
animals.'®'? Reporting guidelines alone cannot solve
the problem of wasteful experimentation, but thorough
planning will increase the likelihood of success and is an
i step in the i ion of the 3Rs of
Russell & Burch i ).
The importance of attention to detail at all stages is,

in our experience, often underestimated by scientists.
Even small practical details can cause omissions or arte-
facts that can ruin experiments which in all other
respects have been well-designed, and generate health
risks for all involved. There is therefore, in our opinion,
an urgent need for detailed but overarching guide-
lines for researchers on how to plan animal experiments
which are safe and scientifically sound, address animal

"Norecopa, c/o Norwegian Veterinary Institute, P.0. Box 750,
Sentrum, Oslo, Norway

“Royal [Dick] School of Veterinary Studies, Easter Bush,
Midlothian, UK

Research Animals Department, Science Group, RSPCA,
Southwater, Horsham, West Sussex, UK

“Section of Experimental Biomedicine, Department of Production
Animal Clinical Sciences, Faculty of Veterinary Medicine,
Norwegian University of Life Sciences, Oslo, Norway

*Division for Research Management and External Funding.
Western Norway University of Applied Sciences, Bergen, Norway

Corresponding author:
Adrian Smith, Norecopa, c/o Norwegian Veterinary Institute, P.0.
Box 750 Sentrum, 0106 Oslo, Norway.

Email: adrian.smith@norecopa.no
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Established 1926

Over 12,000 downloads from the
journal website so far

Also downloadable from
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PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

Formulation of the study
1. Literature searches

2. Legalissues
3. Ethical issues,[harm—benefit assessment]and humane endpoints
4. Experimental design and statistical analysis

Dialogue between scientists and the animal facility
6. | Facility evaluation

7. | Education and training

8. | Health risks, waste disposal and decontamination

abour

ltems in pink are
not highlighted in
ARRIVE

Methods
9. Test substances and procedures
10. Experimental animals

11} Quarantine and health monitoring
12|_Housing and h n

13. Experimental procedures
14| Humane killing, release, reuse or rehoming ]

15} cropsy

Norecopa: PREPARE for better Science



A downloadable checklist
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norecopa.no/PREPARE/prepare-checklist
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PREPARE w0 EEsEE——

P

NORSK ENGLISH

norecopa search: Q

AboutNorecopa ~ Altematives  Databases & Guidelines Education & training  Legislation  Meetings  More resources News PREPARE  Species

PREPARE Checklist | t-Literature searches | 2-Legal issues
3-Ethical issues, Harm-Benefit Assessment and humane endpoints | 4-Experimental design and statistical analysis
5-Objectives and timescale, funding and division of labour | 6-Facility evaluation | 7-Education and training
8-Health risks, waste disposal and decontamination | 9-Test substances and procedures | 10-Experimental animals
f1-Quarantine and health monitoring | 12-Housing and husbandry | 13-Experimental procedures

14-Humane killing, release, re-use or re-homing | 15-Necropsy | Comparison with ARRIVE

norecopa.no / PREPARE [f1v]=]+]

Day 1 of planning Experiment and data analysis  Manuscript Submission

PREPARE ARRIVE

Norecopa: PREPARE for better Science
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In addition to the checklist, much more information is available on:

norecopa.no/PREPARE

NORSK ENGLISH

norecopa Search: Q

About Norecopa Alternatives Databases & Guidelines  Education & training  Legislation Meetings More resources News PREPARE ¢ pecies

PREPARE Checklist 1-Literature searches 2-Legal issues

3-Ethical issues, Harm-Benefit Assessment and humane endpoints 4-Experimental design and statistical analysis
5-Objectives and timescale, funding and division of labour 6-Facility evaluation 7-Education and training
8-Health risks, waste disposal and decontamination 9-Test substances and procedures 10-Experimental animals
11-Quarantine and health monitoring 12-Housing and husbandry 13-Experimental procedures

14-Humane killing, release, re-use or re-homing 15-Necropsy Comparison with ARRIVE

norecopa.no / PREPARE f | w]s]+)

Norecopa: PREPARE for better Science
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Search: Q

About Norecopa  Alternatives  Databases & Guidelines  Education & training  Legislation Meetings More resources News PREPARE Species

PREPARE Checklist 1-Literature searches 2-Legal issues
=Ethical | - i i =Hxperimental design and statistical analysis
5-Objectives and timescale, funding and division of labour 6-Facility evaluation 7-Education and training
8-Health risks, waste disposal and decontamination 9-Test substances and procedures 10-Experimental animals
11-Quarantine and health monitoring 12-Housing and husbandry 13-Experimental procedures

14-Humane killing, release, re-use or re-homing 15-Necropsy Comparison with ARRIVE

norecopa.no / PREPARE [ f |w]=]+|

Harm-Benefit Assessment

Harm-Benefit assessment, an evaluation of the likely sources and level of suffering of a
planned procedure, followed by an assessment of the potential benefits of the research
weighed against these harms, lies at the heart of legislation in the EU (' and elsewhere. A
framework for severity assessment and severity classification (' must be established and
justified. The likely adverse effects of each procedure should be described, along with their
likely incidence and methods of recognising them, with indications of how these effects can
be mitigated by implementing refinement. This necessitates the involvement of personnel
with the relevant expesseTS Tecognise, assess and reduce e - ffering, especially
severe sufferinQ. Guidance on this is available on the RSPCA website (£. Jpecific
justification of all undTewe i i Lol estimate must be
made of the maximum amount of p€in, distress or lasting harm to which an individual can be

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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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

Norecopa: PREPARE for better Science

Animal Researcher Not
facility 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




L)

A Contingency Plan, based upon risk assessment

* 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

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

Norecopa: PREPARE for better Science
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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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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

e 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



Closely related to a culture of care is the concept of a Culture of Challenge
(Louhimies, 2015).

Look for the acceptable, rather than choosing the accepted.
\\‘1 ‘X as often as necessary

"because we've always done it that way"

The most damaging phrase in the
language is: 'It's always been done
that way.'

Crace H&H.wvv

AZ QUOTES

(a strange comment from scientists looking for novel events!)

Norecopa: PREPARE for better Science



‘p norecopa

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

norecopa.no/PREPARE

PREPARE Checklist
3-Ethical issues, Harm-Bene
5-Objectives and ti

1-Literature searchesQQ! 2-Legal issues

Norecopa: PREPARE for better Science
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"We ARRIVED, because we were PREPARED"

I Better Science

Improved animal welfare
Advancement of the 3Rs
- Safer working environment

==

» Norecopa: PREPARE for better Science
D



vimeo.com/358069203 or norecopa.no/PREPARE
3-minute cartoon film

*GUIDELINES
*DATABASES
*INFORMATION LENTRES
+JOURNALS DISCUSSIONLISTS ETC,

SUGGESTIONS FOR
*AMASTERPLAN

PILOTS +ACONTINGENCY PLAN
CABIN CREW *ACONTRALT (ANINAL
« PRECISION e FACILITY & RESEARCH GROUP)
- REPLICABILITY AIR TRAFFIS
+ HEALTH AND SAFETY CONTROLLERS

* TRANSLAT ABILITY

COLLABORATION

+ ANINAL CARERS AND TELHNICIANS

* VETERINARIANS

* FACILITY MANAGERS

* SCIENTISTS AND THEIR STAFF

* ANINAL WELFARE AND ETHIZS COMMITTEES
* REGULATORS

THIS WAY WE CAN

* REDUCE THE RISK OF ANIMALS SUFFERING
+ INPROVE THE METHODS WE USE
* WRITE BETTER APPLICATIONS

, norecopa * INPROVE MANUSCRIPT QUALITY
” 600D ANIMAL WELFARE GIVES BETTER SCIENCE

VISIT: NORECOPANO/PREPARE
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Qorecopa.no/lSAEZOZO)

English-language newsletters

@HOI’ ecé
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