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

Interactive map:
norecopa.no/3REuropeOverview

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

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

Norecopa: PREPARE for better Science



Content of this webinar (30 mins + Q&A) @

* 'How to plan studies well': am I suggesting that you are not? An introduction to the
topic and some personal views

*  Where to go for more information

e Disclosure: | have written many of the webpages | will present, but most of them are
links to other peoples' work, and were collected for teaching scientists and for
managing lab animal facilities.
Novo Nordisk are among the sponsors who financed the building of Norecopa's
current website

 What's missing, and how you can help

The views expressed in this webinar are my own and not necessarily those of Norecopa.
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nature International weekly journal

Home | News ment | Research | Careers & Jobs | Current Issue | Archive | Audio & Video
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Swiss survey highlights potential flaws in animal bl s s
studies 1,500 scientists lift the lid on reproducibility

Poor experimental design and statistical analysis could contribute to widespread problems in Survey sheds light on the ‘crisis’ rocking research.

reproducing preclinical animal experiments.
Monya Baker

25 May 2016 | Corrected: 28 July 2016

S Are False 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

Why Most published Research Finding
John P. A. loannidis that emerged from Nature's survey of 1,576 researchers who took a brief online questionnaire on

Published: August 30, 2005 * nups:ﬁdoi.orgﬁ0-1371ﬁ°“’“a‘-pmed'°°2mz4 reproducibility in research.
upiis . t

' [ evidence
Avoidable waste in the production and reporting of research

o = lasziou, RACGP
lain Chalmers, DSc 0 [, Prof PaulG

org/lO.1016/50140-6736(09)60329-9

Published: June 15,2009 « DO https://doi.

Norecopa: PREPARE for better Science



(D norecopa

Publication bias (reporting only positive results)
Low statistical power
P-value hacking (manipulating data to obtain significance)

HARKing (Hypothesizing after the results are known)
Lack of randomisation and blinding

U om B8 e

norecopa.no/concerns
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About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings More resources

norecopa.no / TextBase / Science Fictions

Science Fictions

By Stuart Ritchie

Record number: 139853

An insider’s view of science reveals why many scientific results
cannot be relied upon — and how the system can be reformed.

@
Science
Science is how we understand the world. Yet failures in peer

review and mistakes in statistics have rendered a shocking F s t.

number of scientific studies useless — or, worse, badly I c I _ n s
misleading. Such errors have distorted our knowledge in fields \

as wide-ranging as medicine, physics, nutrition, education, How FRAUD, BIAS, |

genetics, economics, and the search for extraterrestrial life. As T -

Science Fictions makes clear, the current system of research
funding and publication not only fails to safeguard us from
blunders but actively encourages bad science — with
sometimes deadly consequences.

HYPE Undermine the

Search for Truth

norecopa.no/textbase/science-fictions

Stuart Ritchie's own work challenging an infamous psychology STUART RITCHIE
experiment helped spark what is now widely known as the
“replication crisis,” the realization that supposed scientific

truths are often just plain wrong. Now, he reveals the very human biases, misunderstandings, and

Norecopa: PREPARE for better Science



NORSK ENGLISH

norecopa Search:Q

About Norecopa  Alternatives  Databases & Guidelines Education Legislation Meetings More resources MNews PREPARE Species Wiki

Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012 Field research 2017 Past meetings
Meetings Calendar An informal guide to arranging a scientific meeting Presentations

norecopa.no / Meetings / Meetings Calendar norecopa.nO/mEEtingS/mEEtingS'CaIendar

Webinar and Meetings calendar

November 2020

» Agquatic Animal Welfare Conference 2020 7, 2-6 November 2020 (virtual event)

> Improving the reproducibility of cell line research iz, webinar, 3 November 2020

> FSVO/UFAW/HSA Online Symposium: Humanely Ending the Life of Animals z, 3-4 November
2020

> Symposium and Workshop: Replacing Fetal Bovine Serum (FBS) in Research and Testing =,

Munich, 3-4 November 2020

EARA Media Training Workshop (for Spain) (z, online workshop, 4 November 2020

ABSA 63rd Annual Biosafety and Biosecurity Conference #, 4 - 6 November 2020 (virtual event)

EARA Media Training Workshop (for Switzerland) ', online workshop, 5 November 2020

Minipigs in translational immunosafety assessment iz, webinar, 5 November 2020

Responsible Research 101 Course: 9-19 November 2020

Anaesthesia, analgesia and surgery in mice and rats (#, online/Stockholm, 9-13 November 2020

Do's and don'ts in rodent surgery aseptic technique , webinar, 10 November 2020

EPAA Annual Conference #, 10 November 2020 (virtual event)

Fondamenti di Gestione di un Moderno Stabulario per Roditori @, webinar in Italian, 10-11

November 2020

VWOV WY VY VY Y VY Y
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Two frustrations:

We can solve the reproducibility crisis by

1) courses in Experimental Design that focus primarily on
elimination of bias and the more "mathematical”

aspects (e.g. randomisation, experimental units,
blinding, statistical methods)

Norecopa: PREPARE for better Science



nature

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

Marcus R. Munafé &, Brian A. Nosek, Dorothy V. M. Bishop, Katherine .
Button, Christopher D. Chambers, Nathalie Percie du Sert, Uri Simonsohn, Eric-
Jan Wagenmakers, Jennifer J. Ware & John P. A. loannidis

aeore fmen seheviour 4 Ao mumberscattizon; | PIGHE 15 Thireats to reproducible science,

33k Accesses | 518 Citations | 2693 Altmetric | Metric
From: A manifesto for reproducible science

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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arborist101.com

* Chainsaw
* Blade characteristics
* Sparkplug type
e Petrol/oil mixture
e Service history
* Angle of cutin tree
* Length of tree logs




norecopa

Critical issues, behind the scenes:

* Experience of the workers
* Inspection for signs of rot and to decide felling direction
* Routines and equipment for maintenance of the chainsaw

e Additional equipment (winch, chains, straps, wedges)
e Clearing-up and transport of logs

 Health and safety precautions — clothing,
onlookers

 Division of labour and costs

These issues may never get reported.

“’_’&:f X {r . ' »
“.‘ A ) l}'{’ ' o . ", L
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Two frustrations:

We can solve the reproducibility crisis by

2) better reporting!!

reddit.com

Norecopa: PREPARE for better Science
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Reporting guidelines are not new

* 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) and ARRIVE v.2 2019

* 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



Karl Johan Obrink Margareta Waller

' Forsoksdjurs-
kunskap

| & Studentitteratur

bmc.uu.se/digitalAssets/139/c_139643-1_3-k_kjo.jpg

Karl Johan Obrink
1918-1998

norecopa.no/textbase/foersoeksdjurskunskap

1996
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Hurni 1969, quoted in Obrink and Rehbinder




arriveguidelines.org

ARRIVE guidelines

The ARRIVE guidelines (Animal Research: Reporting of In Vivo
Experiments) are a checklist of recommendations to improve the reporting
of research involving animals — maximising the quality and reliability of
published research, and enabling others to better scrutinise, evaluate and

reproduce it.

ARRIVE guidelines >

NEWS

New ARRIVE =
guidelines 2.0 released

14 July 2020

Publications

All publications related to ARRIVE,

it

including the guidelines themselves and

Norecopa: PREPARE for better Science



PLOS BIOLOGY @

& OFEN ACCESS

PERSPECTIVE

The ARRIVE guidelines 2.0: Updated guidelines for reporting
animal research

Nathalie Percie du Sert (B, Viki Hurst, Amrita Ahluwalia, Sabina Alam, Marc T. Avey, Monya Baker, William J. Browne,
Alejandra Clark, Innes C. Cuthill, Ulrich Dimagl, Michael Emerson, Paul Garner, Stephen T. Holgate, [ - |.Hanno Wirbel
[ view all ]

Published: July 14, 2020 » hitps:idoi.org/10.1371/journal pbio. 3000410

journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.3000410

ARRIVE (2010) 'endorsed by more than a thousand journals'
but

‘only a small number of journals actively enforce compliance'
(Swiss study in 2016: 51% of researchers publishing in 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%'

"It is likely that the level of resource required from journals and editors currently prohibits the implementation of all
the items of the ARRIVE guidelines'

Norecopa: PREPARE for better Science
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Where can we find guidelines for good planning?

* Bibliographic databases are often not used adequately (poor
overlapping between the databases)

* Too few scientists are aware of the specialist 3R-databases

» Scientists rarely use "3R” words when they write
titles/abstracts/keywords for their papers

» Databases rarely flag papers with explicit 3R terms

* We have no single "Journal of 3R-resources”

Norecopa: PREPARE for better Science



Search for ‘blood sampling mice’ on Google and Norecopa. norecopa

Go« g|e blood sampling mice B Q HH n

31,600,000 hits ~_ @y @ew @S Refinermant Wik

:f;a | saphenous vein submandibular retro orbital
" Browse the databases

A refined method of repeated blood sampling in mice
~ NAL records/51742 Search in the databases
Journal: Animal technology : journal of the Institute of Animal Technicians,

Website (1)

e
Author: Kitching, A. Category

3R relevance

"_

- " : - —r— Blood sampling 3
mouse cheek targets the ret. or Use on Mice mipling | 5 ype
PR F— P neoteryeeom  B100d sampling is one of the commonest procedures conducted on research animals, but it yp

may cause pain, distress and lasting harm if the technique is poor, or if too much of the
circulating blood volume is removed. The following criteria are a good yardstick for judging Year
the quality of a method for blood sampling: The blood...

S \ Owner/Developer
Blood sample collection in rats and mit /
l . National Centre for the Three Rs (NC3Rs) Owner (abbr)

- Pot s
h - b 3R Guide database/10867
g . - The NC3Rs is a mainly government-funded body providing information about the 3Rs and Country
Blood is collected from... Rat Microsampling | Blood_ Blood sample collection in lab. a_ o
regearchgate net instechlabs com slideshare net fu"dmg fO{ BR-research,

Language

Films and slide shows of procedures on laboratory animals Audience
- This page contains links to older films and slide shows produced at the Norwegian School
of Veterinary Science, and links to newer resources produced by international colleagues.
They illustrate basic procedures (handling, injection techniques and blood sampling) on
common laboratory animal species. Please note that some of the animals were sedated
before they were filmed. This was done purely...

3R Relevance

Legislation framework

Blood collection - Biomethodology for .. Blood Collection
theodora.com oacu.oirnih.gov

A validated LC-MS/MS method for quantitative analysis of curcumin
in mouse plasma and brain tissue and its application in
pharmacokinetic and brain distribution studies

NAL records/51632

Norecopa: PREPARE for better Science
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"All I need is a blood sample..."

medipoint.com/html/for_use_on_mice.html theodora.com/rodent_laboratory/blood_collection.html Photo: NMBU

The best blood sampling techniques are those where you can:

v' see the blood vessel

v" regulate the amount of blood you remove

v' stop the bleeding easily (including internal bleeding)

v' avoid damage to the surrounding tissue

v' collect samples rapidly, to avoid artefacts due to mechanical stress, temperature shock,
metabolic changes due to differing storage times before centrifugation, etc.

v agree that they are feasible in the time available

norecopa.no/more-resources/blood-sampling
Norecopa: PREPARE for better Science
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Artefacts and unnecessary suffering caused by poor technique

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



What if we can't find guidelines for best practice?

Apply critical anthropomorphism (empathy + an objective, knowledge-based
consideration of what is likely to be significant to the animal)

Carol M. Newton (1925-2014)

The three S’s

 Good Science
« Good Sense
 Good Sensibilities

norecopa.no/3S

National Library of Medicine

Norecopa: PREPARE for better Science
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NOrecopa = e

United States
2. EI& United Kingdom
About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings Moreresources News PRI
3. [*l Canada
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling
Email discussion lists Environmental enrichment Ethics Experimental design and reporting| 4- =k India
Harm-Benefit Assessment Health and safety Health monitoring Humane endpoints H SN
iss NOrwa
Literature searches and systematic reviews Organisations Reporting guidelines Seve J
Suppliers 6. == Spain
over 9,000 webpages 7. Bl Australia
norecopa.no More resources over 300,000 hits / year
8. Germany
9. K& Brazil
10. [N France

Norecopa: PREPARE for better Science



Some of the content of norecopa.no

« Embedded databases, among others:

* NORINA (2,700 animal alternatives in teaching)

» TextBase (1,500 books on Laboratory Animal Science)

* 3R Guide (390 guidelines for animal research)

+ EU Commission datasets of 3R resources and training courses
* A Refinement Wiki
+ Webpages for two European networks (3R Centres & Culture of Care)
« The PREPARE guidelines for planning animal studies
* A Webinars and Meetings Calendar
» Overview of courses in Laboratory Animal Science

* Newsletters (7-8 per year in English)

All searchable by one search engine and its filters H

Norecopa: PREPARE for better Science

Search filters

Order by:
Relevance

B8 Enable synonyms and stemming

Database (-]

3R Guide database (391)
Classic AVs database (8}
NORINA database (2776)
TextBase database (1582)

Europoan Commission Invento ry of 3Rs
Education & Tralning Resotirces (565)

European Commission inventory of 3Rs
Knowledge Sources (814)

MAL recor ds (1600)
Website (1015)

Refinement Wiki (25)

Browse the databases

Free (492)
Held ot NMBU Oslo {contact Kristine
Hansen, 67 23 2189) (435)

eBocks (326)

On loan (261)

Key products (190)
Reviewed (113}




ources suitable for home learning

overview of res
d-19 pandemic:

during the Covi

L/

-for-home-learning

norina-database/ resources

norecopa.no/

\

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

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

Rat s.c. injection

¥ Norecopa | 1,380 views
Testing anaesthetic depth in the chicken Blood san
’t Norecopa | 588 views # Norecop

Blood sampling from the pig Subcutaneous injection in the rabbit

# Morecopa | 3.914 views % Norecopa | 1,478 views

Rat i.p. injection (method 2)

Norecopa | 1,280 views

Blood collection from the saphenous vein in the mouse Blood san
# Norecopa | 6,777 views ¢ Norecop

ANATOMIA DE LA RAT jpr— WL,

Subcutaneous injection in the chicken

# Norecopa | 1,806 views

Intravenous inj
Norecopa | 2,02

!.!

Anatomia de la rata

Morecopa | 877 views

Subcutaneous injection in the rat - Technique 1 Blood san

Nomecopa | 2,249 views MNarecop

Norecopa: PREPARE for better Science S e ook



Training resources for animal research

National Legislation (EU1)

Understand the national and international legal and
requlatory framework within which projects
invalving animals are constructed and managed and
of the legal responsibilities of the pecple involved.

=

Basic and Appropriate Biology (EU3)
Discover the basic principles of animal behaviour,
care, biology and husbandry.

Recognition of Pain, Suffering and
Distress (EUS)
Identify the normal cendition and behaviour of
experimental animals and differentiate betweena

normal animal and one which is showing signs of
pain, suffering or distress

@00
=
(]

Ethics, Animal Welfare and the 3Rs
(EU2)

Identify the ethical and welfare issues raised by the
wse of animals in scientific procedures and
understand the basic principles of the 3Rs.

Animal Care, Health and Management
(EU4)

Examine information on various aspects of animal
health, care and management including,
environmental controls, husbandry practices, diet,
health status and disease

Humane Methods of Killing (EU&.1)

Learn the principles of humane killing including
descriptions of the different methods available and
information to help you compare the methods
permitted to determine the most appropriate
method

Norecopa: PREPARE for better Science

Minor Procedures without Anaesthesia
(EV7)

An intreduction to the theary relating to minor
procedures and information about appropriate
methods of handling, restraint, appropriate
techniques for injection, dosing and sampling
relevant to the species,

Advanced Anaesthesia for Surgical or
Prolonged Procedures (EU21)
Guidance for individuals who, during their work
with animals, anaesthetise them for surgical or
other painful procedures, or will anaesthetise them
for ather procedures for longer than 15 minutes

E.Y

L8

Procedures With Care

A series of tutorials to assist you to develop your
skills in the administration of substances and
applying best practice in aseptic surgical
techniques in laboratory rodents

(D norecopa

Anaesthesia for Minor Procedures
(EV20)

Guidance and information for individuals who,
during their work with animals, will need to apply
sedation or short-term anaesthesia for a brief
period and mild pain level procedure

Principles of Surgery (EU22)

Guidance on the principles of pre-operative animal
and care, preparations for surgery

including equipment preparation and aseptic
technique and the principles of suceessful surgery.

Laboratory Animal Science Webinars

A collection of webinars on a variety of topics
i

P d by s of our develop: team

researchanimaltraining.com



slation and
implementation

The "Three Rs" and
alternative approaches

Replacement, Reduction and
Refinement — the "Three Rs"

alternatives

Member State activities to
advance alternatives

Finding and distributing
information on alternatives

Search Tools
Databases
Portals and web-sites
Journals

Other resources and
organisations

Sta and Non-technical »
Project Summaries

EU Expert
ommittees

Related topics
Events
Publicatio
Links

Contact Us

Validation, acceptance and  »
use

EU activities to advance »

Key resources -

ENVIRONMENT

Retrieval and provision of information on the "Three Rs" and alternatives

Accessing accurate, relevant and up-to-date information on the Three Rs is a challenge for all those invelved in the care and
use of animals.

Information, especially on an area which is overwhelmed with rapid and ¢ sclentific devel ts, Is never static.
The environment of data sources and p s are o . New players and tools appear while existing ones
disappear, are superseded or are no longer maintained. This malces it particulaﬂv challenging to ensure that the latest
information on the "Three Rs" reaches the right audiences, in the right format and at the right time.

Directive 2010/63/EU on the pr ion of used for purposes requires, as a legal obligation, to apply the
Three Rs In all aspects of the care and use of animals. Furthermore, a number of roles under the Directive have a specific
responsibility in ensuring Information on the Three Rs are made available for those who need it. Equally, several categories
of personnel as well as Animal Welfare Bodies or National Committees, should take the opportunities to capture and
disseminate new Three Rs innovations for the benefit of the wider user community, science and animals,

'fa address these challenges, the EU ber States her with all key stakeholder or were tasked by the

with gating practical ways in which the obligation for application of the "Three Rs" can be fully realised.
The objectives were to P an under ing of the ilities of different persons as a source for, oras a
receiver of information and the obligation to di: inate Three Rs infi ion at all levels from global to European
as well as at national, r 1, local, and individual level.

The outcome is a "Working Document on the Availability of Information on the Three Rs" presenting "Three Rs"
Information sources and search tools, offering good practice on reporting, communication exchange and information
sharing, as well as identifying recommendations for future work.

The main conclusions of the report include:

* Education and training of personnel invelved in the care and use of animals should include guidance on how and where
to search, obtain and share up-to-date information on the Three Rs.

* All those with responsibilities under the Directive need to keep up to date on Three Rs developments and promote and
apply their uptake as appropriate within their establishment.

L] S\r:lems should be in place from information providers to ensure that information is easily accessible, regularly
d and to appropriate personnel. This may be facdilitated within an
establishment by the person responsible for ensuring staff have access to relevant information, and by the Animal
Welfare Body. National Committees should consider how to ensure information on the Three Rs is best made available,
perhaps through a national centre or repository.

L] ﬂlthough there are on alteri y in the field of toxicology and other safety
 ir ion on the g two Rs (Reductwn and Ref'nernent} should be further developed. Similarly,
improved databases for Three Rs within fundamental research would be helpful.

on new d and applications of the Three Rs should be more widely available, and scientific
publications and funding bodies should be encouraged to report these.

Presentations given during the Expert Working Group meeting

Roles under the Directive

ec.europa.eu/environment/chemicals/lab_animals

Norecopa: PREPARE for better Science




ENVIRONMENT

nvironment » Chemicals » Animals used for scientific purposes

Expert working group on severity classification of scientific procedures
performed on animals

FINAL REPORT

Brussels, July 2009

Expert Working Group report on severity
classification

Conducwd = wipport of e revincs of Duecae SGSEEC eo e prosacnon of acumals wed for
wchmsSic pupos

U Temsrone: (1352 299 11 11

m

http.//ec.europa.eu/environment/chemicals/lab _animals/pdf/report_ewq.pdf



From 3R-Guide (390 guidelines for animal research and norecopa
testing): norecopa.no/3r-guide

Working Party Report

Guidance on the severity classification of scientific procedures
involving fish: report of a Working Group appointed by the
i gian C Platform for the Rep R '

and F of animal exp nts (N pa)
FINAL REFORT
P Hawidna ', N Dennisor?, G ", 8 ', § Liywelyn-Jones’,
K Ryder® and A J Smith® Brussels, Tuly 2009
et A Dol Yt MEPCA. W Ate W Sod e e Wl Sobe S0 ) SR UK Lo Terd e el
rwaraty o

Comtars, Baroue B 1
Ricingal Beescm Unk, £ Sate, Modgin Bulding, Oay's Campus, Landon 351 1LL. LW, "M mopa. .6 Narwegen Vetsinasy
L, Y0 im0 S, 0100 O, Moy

P ey e

. ‘ Guidance on the severity Food deprivation in rodents

15 st i mpating P Tha mcerty

om severity clas:
performed on animals

Chmsaliod a8 Ton ratouy, T, Taden’ o e,

e classification of procedured¢ | To€ clipping in mice

e o, e involving fish Pain relief in rodents
e Fin clipping in fish

s e ndrraien by dus s a4 Bgrey suh
Background s and el cmme ke whan derdag whotar @
AR et pradizion of the of o

Report from a Working Group
convened by Norecopa

! on o dete? hur dl
aniamal sosmach and fang  many muies. Peditons  pewndus e clasetial s non.somery’, ‘mid” ‘moda
o Govermy ane ho il B B N Bl M o0 savers’ 0n 8 cius by.eaas e, wsing e das grnatnd

_animals/pdf/

oty iy Y 18

report_ewg.pdf

\ Pt A4 S e § bt St § Sttt

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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LEARNING
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Welfare State of Animal

Poor

Positive interactions,

“Super- eg “tickling”
enriched” i
environment i \
o~ / I‘-
7 Injection

researchanimaltraining.com/articles/webinar-how-should-we-assess-the-severity-of-procedures-in-experimental-animals-and-the-impact-of-refinements




COMPILATION OF SEVERITY CLASSIFICATIONS ACROSS EUROPE

Norecopa: PREPARE for better Science

A 1. Housingin general
2.  Circulation L ::rhradiaﬂo:: 2. Gnotobiology
3. ECG measurements Sl Sty e e 3. Use of metabolic cages
3. Exposure to heat ; :uprluﬁun:mr
4. Exposure to cold : ‘P""'ﬁ""w
5. Exposure to acids & basis Expasire L
6. Traumatization pvecstiio
1. Infections in general 7.  Pressure change
2. Gnotoblology 8. Sound & ultrasound
3. Bacterial infections o ok
4. Viralinfections 10. Chronic hypoxia
1. Anaesthesia 5. Mycotic infections 1. Identification method and
2. Surgical interventions in tissue sampling for
general genotyping
3. Abdominal and chest 2. Germcells
cavity
4.  Musculoskeletal system 5
5. Implantation of mini- 2. CNS lesions
pumps, transponders 3. Ischaemias
& fm:m b & Visual system 1. Toxicitystudies-general | | 1. GAanimal modelin the
8 Othes 2. Acute toxicity experiment
- 3. Sub-acute toxicity 2. Phenotype characteristics
4. Chronic toxicity 3. Generation of GA animals
1.  Endocrinology 5. Ilepmdumon toxicology 4. Tissue sampling for
2. Bone metabolism 6 F studies genotyping
L 7.  Batch testing
3. Glucose
4, Body weight loss
1. Aversive learning,
conditioned avoidance
behaviour and conflict
tests
2.  Deprivation - social
_ 3. Deprivation —sleep
Transplantation 4. Deprivation— motion &
. Cellular reactions mobility
Scraenshi ‘Autoimmune reactions 5. Pharmacologically induced
1 H. - Immunisation behavior

1. Feeding
2. Surgical interventions
3.  Reproductive toxicology

8o

pawN B

o

Condition of fur,
grooming, body orifices
Breathing, heart rate
Body temperature
Behaviour & body posture
Reaction to artificial
stimulation; handling
behaviour; reaction to
physical contact

Food & water

Prostration
Self trauma
Body weight

norecopa.no/severity

norecopa




Neglected Factors in pharmacology and
Neuroscience Research:
Biopharmaceutics, Animal Characteristics,
Maintenance, Testing Conditions

By Claassen. Volkert

Record number: 13335 (legacy id: 6153)

The objective of this book (£ 1S {o indicate those variables W"“‘MWMW
which in general may need a better control. Examples, Seris otor. 3P Husion

gathered from the literature, are presemed 1o illustrate the

impact {hat those neglected variables may have on various mm“! HAR !I%m
characteristics. The book presents 8 series of representatives nmmﬁmm

studies from @ proad field of interest s0 that insight can be

obtained about the potential effects of these parameters in A CLAASSEN

exper‘nmentai outcomes. In this way, an impetus should be

given to the critical consideration of test design and limitations

of conclusions from experirnemai results. In part, the book 1S

written as @ reaction to frustrations endured during

pharmacolugical research of many years' standing, and

therefore the choice of examples from the literature is largely

related to this discipline. As pharmaco!ogicai researchisto @ ;

large extent based on the other life sciences, this volume may BW

be of interestto @ much broader audience. This may certainly :

be the case for pharmacokineticists and toxicologists for whom drugs are the main object of study.
This book may also help to improve test designs for biochemists and physioiogists. not only when
using drugs as tools in their experiments, put also 10 improve genera'l'ly the control of animal
characteristics and test conditions. This book is Volume 12ina series entitled Techniques in the
Behavioral and Neural Sciences.

Comments & References: First Edition. 496 pages. paperback. A review is available in Laboratory
Animals & April 1996, Volume 30 (2)-

No ?
recopa: PREPARE for better Science
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Review:

'This book is es '
sential readi
Jhis bo: ng for anybody th '
problem of experimental variabiI)i/ty scél;ivt\)/ISI;es i
usly.

There a
re no ]
magic cures offered for experimental

problems, but th

. ’ ere are ma .

this ny explanat .

book. A worthwhile addition to anyl ‘;Zi:[fe’red within
y.

norecopa.no/textba
se/neglected-fac 1
tors-in-pharmac
ology-and-

neuroscienc

e-research-bi

mainted ! ch-biopharmaceutics-animal
ce-testing-conditions al-characteristics-
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DEPART guidelines for osteoarthritis research

3R Guide database/74528

DEPART is a set of planning guidelines which emphasise specific issues that may be particularly
relevant in pre-clinical studies of osteoarthritis.

CCAC Guidelines on transgenic animals

3R Guide database/10676

Topics covered include investigator and animal care committee responsibilities, proposals to create
new or use existing strains, accounting, containment, reporting, responsibility of the CCAC and
literature references.

Supplier: Canadian Council on Animal Care (CCAC)

From the 3R Guide database

Guidelines for biosafety laboratory competency
3R Guide database/10778
AAALAC International cites these guidelines as one of its reference resources.

Guidelines on Adequate Veterinary Care

3R Guide database/10688

This paper, written by ACLAM, an organisation consisting of veterinarians specialising in laboratory
animal medicine, is a detailed description of adequate veterinary care and is intended to be applied
to animals used, or intended to be used, in research, teaching or testing.

CCAC Guidelines on antibody production

3R Guide database/10638

The Canadian Council on Animal Care (CCAC) produced guidelines on antibody production in
2002.

Norecopa: PREPARE for better Science



Guideline collections on other 3R Centre websites

Science Home | Companion animals | Farm animals LTV EOTOEEE wildlife |

Ethical review Culture of care Severe suffering Welfare and
severity assessment
Implementing the 3Rs Ethical review Focus on severe suffering Our internati  Find resources for AWERBs Read articles about the Read articles about general
and read about effective culture of care with lab guidance and specific Read articles about welfare
ethical review animals procedures and severity assessment in
lab animals

Home redirect / Research animals

. 2B
-

Housing and care Refining procedures Genetically altered Non-human
animals and primates

Housing and care for Read more on refining

rodents, rabbits, fish, procedures for general, h!otechnolosy Read our responses and

amphibians and other biotelemetry, vaccine articles about non-human

: . Read articles and reports

species studies and humane killing about genetically altered primates

animals and biotechnology

—
-

" * S
Research animals

Research standards Publication RSPCA welfare Other papers and
standards meeting reports articles
Read more articles about
research standards Read more about RSPCA welfare meeting Read papers about other
publication standards and reports for rodents, rabbits, issues including training,
editorial policies cattle, pigs, sheep, goats, openness and regulations
chickens and wildlife

Norecopa: PREPARE for better Science  scjence.rspca.org.uk/sciencegroup/researchanimals



The NC3Rs and the 3Rs
during COVID-19

Advice and resources for
researchers and animal care
staff.

3Rs advice for project
licence applicants

Webinars

Embedding the 3Rs in
COVID-19 retumn to
research plans

3Rs video presentation

Upcoming webinars and Guidance on key Demonstrating the 3Rs in
wgs of past webi and inciple and i
different 3Rs topics. for researchers returning to
‘working with laboratory
animals.

3Rs for the public

help applicants address the
3Rs aspects of a Home Office
project licence application.

Blood sampling

the 3Rs aimed at a non-
specialist audience.

Breeding and colony
management

»

(0.

3Rs in toxicology and
regulatory sciences

NC3Rs programmes in drug

and chemical safety testing.

E-learning resources

Norecopa: PREPARE for better Science

Animal technician hub

Resources to help laboratory
animal technicians implement
the 3Rs.

Experimental design

norecopa

nc3rs.org.uk/3rs-resources
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norecopa Search:Q

Pdf files of 80+
presentations held at
Nor 's meetings

About Norecopa  Alternatives Databases & Guidelines Education Legislation Meetings More resources MNews PREPARE Species Wiki

Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012 Field research 2017 Past meetings
Meetings Calendar An informal guide to arranging a scientific meeting Presentations

norecopa.no/meetings/presentations aooe

Most of the presentations on this page are from events arranged by Norecopa. A few
of them are from external events where Norecopa's staff have lectured.
They are grouped into fonain 101077 pat

> General presentations

» Care and use of animals in field research
» Care and use of farm animals in research
> Care and use of fish in research

Title bpeaker Affiliation Year

General presentations

Design of animal studies: Increasing Adrian Smith Norecopa 2020
reproducibility and animal welfare

PREPARE before you ARRIVE: Good Adrian Smith Norecopa 2019

reporting relies on good planning

Animal-free testing and humans-on-a-chip: Leopold Koenig TissUse GMBH, 2017

How far have we come? Berlin, Germany

Nordic 3R-Centres: What can we offer? = [Tom Bengtsen Denmark's 3R- 2017
Center

Prize-winning 3R activity in Norway = Goril Eide University of 2017

Tromsg, Norway
Have the 3Rs made any difference? @ Elliot Lilley RSPCA, UK 2017

opa: PREPARE for better Science




Guidelines for research using fish § /7 Norecopa

Please also see the PREPARE guidelines for planning and conducting animal research and testing.

> Revised version of Appendix A zof the "European Convention for the protection of animals used
for scientific purposes". The revision came into force on 15 June 2007 and contains species-
specific guidelines for a number of fish species.

> Guidelines for the severity classification of procedures on fish

> Wootten R (2005) Species-specific provisions for fish in the European Convention for the
protection of animals used for experimental and scientific purposes (presentation at a meeting in
Oslo in May 2005)

> Griffin G (2005) Canadian Guidelines for the care & use of fish in research, teaching and testing
(presentation at a meeting in Oslo in May 2005)

> Guidelines on: the care and use of fish in research, teaching and testing z (2005) Canadian
Council on Animal Care @ (CCAC)

> Johansen R., Needham JR, Colquhoun D., Poppe TT & Smith AJ. (2006): Guidelines for health
and welfare monitoring of fish used in research. Laboratory Animals 40(4): 323-340

> Considerations for a European animal welfare standard to evaluate adverse phenotypes in
teleost fish =

> Guidelines for the Use of Fishes in Research (2004) American Fisheries Society (AFS)

> Ostrander GK (2000) The Laboratory Fish. Academic Press, Baltimore, USA.

> Poole T (1999) UFAW Handbook on the Care and Management of Laboratory Animals. Volume 2:
Amphibious & Aquatic Vertebrates & Advanced Invertebrates. Blackwell Science.

> Casebolt DB, Speare DJ, Horney BS (1998) Care and use of fish as laboratory animals: Current . . .
state of knowlege. zLaboratory Animal Science 48, 124-136 noreco pa N 0/f| S h/g Ul d e I INnes

> DeTolla LJ et al. (1995) Guidelines for the Care and Use of Fish in Research ILAR Journal 37 (4)

> Borski RG, Hodson RJ (2003) Fish Research and the Institutional Animal Care and Use
Committee i ILAR journal 44 (4)

> Brattelid T, Smith AJ (2000) Guidelines for reporting the results of experiments using fish
ZLaboratory Animals 34 131-135

> The welfare of farmed fish at slaughter (concerns about carbon dioxide use) (HSUS report)

> Schaeffer et al. (1992) The Care and Use of Amphibians, Reptiles and Fish in Research Scientists
for Animal Welfare (SCAW)

> Documents for laypeople on ethics committees 2, Royal Society for the Protection of Animals
(RSPCA), UK

Norecopa: PREPARE for better Science
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NORSK ENGLISH

ﬂoreCOpa Search: Q

About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings More resources News PREP(RE Species Wik

"
Fish Farm animals Laboratory animals Wildlife and wild fish Cephalopods Other aquatic animals
norecopa.no / Species f|w|=]+)
. La - ™ Mlﬁ -
) o "
Fish Farm animals Laboratory animals Wildlife and wild fish Cephalopods Other aquatic animals

norecopa.no/species

Norecopa: PREPARE for better Science
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Alice Tillema, Radboud University:
How to construct a literature search

http://norecopa.no/how-to-construct-a-literature-search.pdf

How to construct a literature search
Alice Tillema, Medical Library, Nijmegen

Radboud University % Radboudumc

Norecopa: PREPARE for better Science
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LIBRARY

ALTERNATIVES SEARCH: DEMONSTRATING
COMPLIANCE

How to Search: An Overview

1. Define the Questions

Note all possible keywords and subject headings to include in your literature search, those which
are related to your research, as well as those related to the 3Rs.

2. Select Appropriate Databases

Selecting the appropriate databases is critical; you will need to search in more than one database
and to tailor your keywords, subject headings, and search strategies to each specific database.

3. Construct the Search Strategies

After developing keyword lists, you will need to develop search strategies, including how to expand
and/or narrow your searches. Keep a record of databases and search strategies for protocol
submission.

4. Evaluate Search Results

Review and evaluate your results as you go along in order to make modifications to your search
strategies.

5. Manage and Report Search Results

After conducting your searches, you will need a way to keep track of the information that you have
located, document the process, and create a narrative concerning any refinements, reductions, or
replacements identified.

P e

library.ucdavis.edu/guide/animal-alternatives-searching

Norecopa: PREPARE for better Science



The EURL ECVAM
Search Guide

Can be ordered free of charge

from GOOD SEARCH PRACTICE
on Animal Alternatives

bookshop.europa.eu

Norecopa: PREPARE for better Science
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PREPARE: guidelines for planning animal i
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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

quidelines, 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 provided,'?
even after the p ion and journal of

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 on how to plan animal experiments

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
important step in the implementation of the 3Rs of
Russell & Burch ducti i
The importance of attention to detail at all stages is,

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.
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*Division for Research Management and External Funding,
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PREPARE O

The PREPARE Guidelines Checklist
Planning Fesearch and Experimental Procedures on Animals: Recommendations for Excellence

Adrian J Smitt’, R. Eddie Clutton’, Elliot Lilley', Kristine E. Aa. Hansen’ & Trond Brattelid®

“Norecops, c/o Norwegian Veterinary Institute. P.0. Bax 750 Sentrum, 0106 Osio, Norway; *Royal (Dick Schosf of Vetsrinary Stuties, Easter Bush.

Mido iz, EH25 9RG. UK ; Research Animats Department Science Group. RSPCA Witberforce Way: Southwater Horsham, West Sussex, RH13 98S, UK
“Section of Experimental iomedicine, Dspartment of Production Animal Clinical Scences. Faculy of Wetrinary Med cine, Norwegian University of Life
Scisnces, PO. Bax 8146 Dep.. 0033 Oslo, Norway; “Division for Research Management and Extemal Funding. Westerm Norway University of Applied
Sciances, 5020 Bergen, Norway.

PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRVE®.
PREPARE covers the three broad areas which determine the quality of the preparation for animal sh.

1. Formulation of the study ‘ .
2. Dialogue between scientists and the animal faciity e e .
3. Quality control of the componentsin the study rigks, [ Perform a risk assessment, incollaboration with the animal faciity, for all persons and animals affected

The topics will not always be addressed in the order in which they are presented here, and some toph

checklist can be adapted to meet special needs, such as field studes, PREPARE indudes guidance on

facilities, since in-house experiments are dependent upon their quality. The full version of the guidefine s wre NOFECOPA
website, with links 1 global resources, at hitps2//norecopa.no/PREPARE.

The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-specific guidelines are produced,

and as best practice within Laboratory Animal Science progresses.

Recommendation

1. Literature [ Form a clear hypothesis, with primary and secondary outcomes.
searches [ Consider the use of systematic reviews.
£ Dacide uooa datab: " ialists to.bhe concultad and coockuct seacch &

[C] Assess the relevance of the spedes 10 be used, its bickogy and suitabifity to answer the experimental

[ Assess the reproducibility and transiatabilty of the project.

2. Legal issues [ Consider how the research is affected by relevant legisiation for animal research and other areas, €.9.
animal transport, occupational health and safety.
] Locate relevant guidance documents (e.9. EU guidance on project evaluation).

3. Ethical issues, [ Constructa lay summary.

harm-be nefit [ In dialogue with ethics committees, consider whether statements about this type of research have
assessment and already been produced.
humane endpoints || [C] Address the 3Rs freplacement, reduction, refinement) and fie 355 (pood science, good sense,

=rtonererpn T TErTIvE T
1 Perform a harm-bene it assessment and justify any liksly anmal harm.
ISCUSS ng odjectwves, if the ani use s for Of training purposes.
T RICCaTE 3 SCVeTIy TOTE ProeCL
[ Define cbjective, sasily and 1 dpod
[ Discuss the justification, if any, for death as an end-point
4. Experimental = = E
design and [C] Define the experimental unit and decide upon animal numbsrs,
statistical analysis | LJ Choose methods of randomisation, prevent observer bias, and decide upon inclusion

and exclusion criteria.

Norecopa: PREPARE for better Science
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Recommendation

5. Objectives and [ Arrange meetings with all relevant staff when early plans for the project exist.

"‘m‘“ funding | ™ Construct timescale for the project, need for with preparati
and division of
|abour animal care, and waste

[ Discuss and disclose all expected and patential costs.
[ Construct a detailed plan for division of labour and expenses at all stages of the study.

| 6. Facility [ Conducta physical inspection of the facilties, b evaluate building and e quipment standards and needs.
tion [ Discuss staffing levels at times of extra risk.

ation and [ Assess the cument competence of staff members and the nesd for further education or trainng prior

waste disposal an
decontamination

Ty O TRITECTy OY TTe Sty
[ Assess, and if necessary produce, specific guidance for all stages of the project.
[C) Discuss means for containment, decontamination, and disposal of all items in the study.

9.Test substances | [ Provide as much information as possible about test substances.
and procedures ] Consider the feasiblity and validity of test procedures and the skills needed to perform them.

10. = " 4 4

—
animals 1] Avaid generation of surplus animals.

11.Quarantine and | [ Discuss he animals’ likely health status, any needs for transport, quarantine and isolation,
health monitoring health monitoring and consequences for he personnel.

12. Housing and ] Atendio the animais’ specific instincts and needs, in collsboration with expert staff.

Dactandy [ Discuss acclimatization, optimal housing condifions and procedures, ervironmental factors and any
Smitatogs oo e oo oo deoraction solitary bousogl

13. Experimental [ Develop refined procedures for caplure, imm obiksation, marking, and redease o rehoming.
procedures [C] Dewsiap rafined procedures for substance admnistration, sampiing, sedation and anassthesia, surgery

and other technigues,

T

14.Humane killing] | [T Consult relevant legslation and guidsfines well in adeance of fie study.
release, reuse Of | || Dafine prinary and smergency melhods for iuimane kiling.

rehoming
[ ] Assess the competence of those who may have o perform thess tasks
15. Neoropsy [ Construct a systematic plan for all stages of necropsy, induding location, and identification of all
animals and samples.
References
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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 M aybe the stu dy
2. Legal issues shouldn't go ahead
3. Ethical issues, harm-benefit assessment and humane endpoints 5
4. Experimental design and statistical analysis
Dialogue between scientists and the animal facility Systematic review of
5. Objectives and timescale, funding and division of labour )

Facility evaluation pUblIShEd research?

6
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

Norecopa: PREPARE for better Science



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

5. jectiv nd tim le, fundin ivision of labour

6. [ Facility evaluation Items in pink are

7. | Education and training ;

8. | Health risks, waste disposal and decontamination n_Ot tYp'Ca”y_
highlighted in

Methods reporting guidelines

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
15k Necropsy

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

norecopa.no/PREPARE

{ ENGLISH

norecopa Search: Q

About Norecopa  Alternatives Databases & Guidelines Education Legislation Meetings More resources New: PREPARE ¢ pecies Wiki

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 Presentation Film

Endorsements

Norecopa: PREPARE for better Science
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norecopa Search:Q

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

PREPARE Checklist 1-Literature searches 2-Legal issues |3-Eth‘|cal 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
dures

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

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 e oy : rete=saadyct a harm-

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 expertise to
recognise, assess and reduce animal suffering, especially severe suffering. Guidance on
this is available on the RSPCA website (7. Specific justification of all unalleviated animal

Norecopa: PREPARE for better Science
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Pre-registration of a study
Prevents p-hacking and HARKING

Encourages the publication of negative results
Ensures a detailed description of the study

Animalstudyregistry.org

A database for pregregistration Study registered, only title Study publicly
Enter new study Last changes and summary visible accessible
of animal research %
Thae impact of ASR on ha impact of ASR
e <o o me Automatic Automatic
Submission K registration publication
s Start your & a‘. Add Ep
experiments > comments
anytime
As long as you wish Two weeks Maximum five years Ad infinitum

PRECLINICALTRIALS.EU

International register of preclinical trial protocols

Norecopa: PREPARE for better Science
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Pre-registration of animal research

The pre-registration of protocols for animal research is gaining momentum, enabling
peer review and as part of the work to reduce bias:

> Preclinicaltrials.eu @

> The Animal Study Registry (animalstudyregistry.org) z, Germany (see also Bert et
al., 2019 )

> PROSPERO : An international prospective register of systematic reviews,
established by the National Institute for Health Research (NIHR) in the UK

» Should preclinical studies be registered? z (Anderson & Kimmelman, 2015)

> Further advice on protocol registration @

Depositories for online protocols

> Protocol Exchange  from Nature.com
> protocols.io @

> protocol-online.org

> Open Wetware =

https://norecopa.no/prepare/4-experimental-design-and-statistical-analysis

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

Animal:

Arrival date

Species

The division of labour and responsibilities

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

Number and sex

Clarifying all stages of the experiment

Age, weight, stage of life cycle on arrival

Pre-treatment (surgical or medical) from supplier

E n s u ri n g th at a I I n e Cess a ry d a ta a re Quality (e.g. SPF, germ-free, gnotobiotic, conventional)
r e C O r d e d 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



Threat and Error Management @

eaugallecheese.com/Swiss-

¢
"Layer of defence" > @

or redundancy

Loss

Weakness / hazard

wikipedia.org/wiki/Swiss_cheese_model
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The Swiss Cheese Model
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All layers are important because each layer is not perfect.

Created with sketchplanations.com
twitter.com/jkwan_md/status/1313328317718843394/photo/1
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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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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 . .
e allergic and ana='s p\emented n the \\gh
be revised Of sup
These need to oo
* Dbites
* corrosive injuries
« and forms for reporting such injuries Temporary staff at weekends and holidays

* 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

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

Norecopa: PREPARE for better Science
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Those who plan animal studies should ask relevant questions about quality assurance of

the animal facility itself

The AAALAC Program Description Template is a — et

good checklist for the facility as a whole

https://www.aaalac.org/program-description Program Description

Disclosure:
| have prepared for and managed an animal facility with AAALAC accreditation for 10 years

No other connection to AAALAC International

Norecopa: PREPARE for better Science
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"because we've always done it that way"

s e as often as necessary
= W

"there are no alternatives"

Norecopa: PREPARE for better Science



A Culture of Care

The International Culture of Care Network
norecopa.no/coc

A demonstrable commitment, throughout the
establishment, to improving:

* animal welfare

e scientific quality

e care of staff

* transparency for all stakeholders, including the public

It goes beyond simply complying with the law!

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.

Norecopa: PREPARE for better Science

norecopa

Communication and the Culture of Care

Penny Hawkins, RSPCA Research Animals Department
on behalf of the International Culture of Care Network*
Effective two-way communication between scientists and animal technologists is
essential for a good Culture of Care

The European Commission suggests the 'development of formal and informal

communication channels, for mutual benefit with respect to science and animal welfare’
Here are some examples from International Culture of Care network members

Other ideas
A ‘boxless’ event: anyone

can submit ‘out of the box’
ideas to improve practice

A staff survey for all RNES
e.g. how much do you

agree with statements such

as ‘in our group we listen to O—
each others’ ideas about &—
animal welfare’

A ,‘.;\% Vi
R » A

*norecopa.no/culture-of-care



Encourage collaboration with animal carers and technicians from Day 1

e they have aright 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



pL@ Publish with PLOS v R h C i Open Sci v R v  About PLOS Q

Collaboration on the road to better preclinical
research

October 6, 2020 / PLoS ONE Guest Blogger / Guest Post

aopoan

https://everyone.plos.org/2020/10/06/prepare

Norecopa: PREPARE for better Science



(D norecopa

norecopa.no/PREPARE/film

a 3-minute cartoon film

*GUIDELINES
*DATABASES
*INFORMATION CENTRES
*JOURNALS.DISZUSSIONLISTS ETL,

SUGBESTIONS FOR
CAMASTERPLAN
*ACONTINGENCY PLAN
*ACONTRACT [ANIWAL

FACILITY & RESEARCY 6ROUP)

PILOTS

CABINCREW

SROUND

* PRECISION STAFF  azmTRafFIC

/
3) 2 ¢ . B
s . I, 3 >
« REPLICABILITY CONTROLLERS ;
* HEALTH AND SAFETY
* TRANSLAT ABILITY
COLLABORATION
- + ANIMAL CARERS AND TEZHNICIANS
> + VETERINARIANS
I ¢« FACILITY MANAGERS

S s + SCIENTISTS AND THEIR STAFF
o, § e y Py * ANIMAL WELFARE AND ETHICS CONMITTEES
=Pl Sy SIFL RS - + RESULATORS

WE ARRIVED BECAUSE WE WERE PREPARED e AY e
VISIT: NORECOPANO/PREPARE
* REDUCE THE RISK OF ANIMALS SUFFERING

+ INPROVE OUR NET40DS - D0 BETTER SLIENCE!
+ WRITE BETTER APPLICATIONS
norecopa « INPROVE WAWUSCRIPT GUALITY

PREPARE FOR BETTER SCIENCE

Norecopa: PREPARE for better Science
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Another option to spread good practice:

norecopa.no/wiki

The Refinement Wiki

Main page Discussion

.
Main Page
Contents [hide]
Main page 1 Introduction and aims
Recent changes 1.1 List of pages created so far
Random page 2 Using the Refinement Wiki

Help about MediaWiki 2.1 Back to Norecopa's Main Page

3 Evidence base
4 Would you like to contribute?

Tools

What links here
Related changes
Special pages

5 Acknowledgements

Norecopa: PREPARE for better Science

Many good ideas on refinement are posted on
discussion forums, but never get published.

Designed to be
e a portal for rapid publication and
dissemination of these ideas
* aplace to identify experts or potential
collaborators



Nnorecopa

wiki.norecopa.no

& AS191219 Talk F Watchlist C ions  Log out
Page Discussion Read Edit Editsource View history ™ More v | Search Norecopa Wiki Q
Clicker training
Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a cfick or ancther distinctive sound
S5t padw y rei ) is delivered and within the following few seconds the reward is p (primary reinforcer)''). The click bridges the time between the
Recent changes desired behavior and the p ion of the reward!']. A target stick providing a visual guide for the animal can be used for the training.

ok Zbid i Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g.
in mice, rats, and rabbits. For rats, it was demonstrated that they learned tasks by observing the clicker

Tools tranining of their cage mates!?l.
m::;“ hors Clicker training can be used to train animals in a stress-free way. The following behaviours are examples for
Urioad file : whalt this technique can be used for:
Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand %!
Printable version

i Rats: following a target stick, voluntarily change to a cage, observational leamingd""]

Clicker training with mice using a target &

;?r"':""“““" Rabbits: following a target stick, rearing/standing up to inspect the abdomen, approaching a human, being  stick. Left: The mouse is following the target stick
e touched and lifted by a human, trimming nails, coming on command and is climbing on the experimenter's hand. If the
hand is lifted, the mouse will remain on the palm of
Pigs: Pigs can be easily trained to cooperate if they are treated empathetically and desired behavior is the hand. Right: The mice are trained in a group.

Two mice are following the target stick on the paim
of the experimenter's hand.

reinforced by providing food stuff in form of treats and apple juicel*!.

1. 1911 Feng, Lynna C.; Howell, Tiffani J.; Bennett, Pauleen C. (1 August 2016). "How clicker training works: Comparing Reinforcing, Marking and
Bridging Hypotheses" &. Applied Animal Behaviour Science. 181: 34—40. doi:10.1016/.applanim.2016.05.012¢, ISSN 0168-1591 &,

2. 12921 gidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). "Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages" . JoVE (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511 &, ISSN 1940~
0B7X?, PMC 62356087 . PMID 30417890,

3. 1 Leidinger, Charlotte; H Felix; Théne-Rei Christa; Baumgart, Nadine; gart, Jan (6 March 2017). "Introducing Clicker Training as a
Cognitive Enrichment for Laboratory Mice" . JoVE (Journal of Visualized Experiments) (121): @55415. doi:10.3791/554156. ISSN 1940-087% .

PMC 5408971 PMID 28287586 2.
4. 1 "Positive Reinforcement Training in Large Experimental Animals" # (PDF).

Experts for clicker training in mice and rats: TARC &, Mainz, Germany

This page was created and edited by KH191219 (talk).

Norecopa: PREPARE for better Science



Rgflent incidents

CIRS-LAS Portal Fstes

Injury of the mesen-
tery by vertebral

kyphoplasty

F.educe

Critical incident reporting system in laboratory animal science

Ffeplace

Operating principles

Mouse neonates ex-
posed to CO2

Getting aware of b ANONYMOUS
Critical Incident Report Animal escapes during
transportation

| CIRS-LAS.de Kidney damage in
mouse after surgery on
heating mat

-~ g enly el
Get tnvoLvea!

Soft tissue implant in
rabbit

We all learn Expert

from it! ' Analysis
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Summary @

My 3-step recipe for better science is therefore:

4 — |} PLAN, in collaboration with animal care staff from day
one and consult the guidelines: be PREPARED

2. WRITE a good manuscript, showing that you have
been aware of the potential causes of
irreproducibility, and with enough detail that
scientists can evaluate the model

3. FLAG any advances you have made within the 3Rs,
preferably in the title or abstract (or write a separate
method paper)

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 by databases

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

Norecopa: PREPARE for better Science
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Help others plan better!

Published later in:

Photo: NMBU

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

Not necessarily a high-impact factor journal.

Norecopa: PREPARE for better Science
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Tell a friend | Subscribe | [} Unsubscribe

sHare THE NewsLETTER ON [ (& (] L)

Newsletter no. 3-2020 from Norecopa

Welcome to Norecopa's third newsletter in 2020. Please share this with your colleagues and
friends! In these difficult times, let us all devote time to culturing care.

You can tip a friend, suk ibe or k ibe, and share the newsletter on social media

using the links above. We are on Facebook |Z and Twitter |£.

All Norecopa's newsletters can be read here and their content is indexed by the search engine on
Norecaea's website.

Norecopa also maintains a newsfeed, with English and Scandinavian language items about
Laboratory Animal Science in Europe, and an international Webinar and Meetings Calendar, which is
updated several times a week.

This the foll g items (if some links do not work, check that your
mail program has opened the whole of the newsletter):

Overview of 3R Education and Training Courses
Covid-19 and Contingency Plans

Resources for home learning
Update on the Refinement Wiki

Update on PREPARE

News from other 3R Centres

News of other 3R initiatives

Update on the World Congress in Maastricht
Glimpses from research

Food for thought

From the media

Webinar and Meetings Calendar

Have your colleagues re-subscribed?

=1

Norecopa: PREPARE for better Science

Nnorecopa

English-language newsletters

norecopa.no/news/newsletters
7-8 times a year

800 international subscribers



Feedback

Contact oss
+47 4122 09 49

post@norecopa.no

f Norecopa on Facebook

Street address

Ullevalsveien 68
0454 Oslo

Postal address

% Norwegian Veterinary
Institute

P.O. Box 750 Sentrum
N-0106 Oslo, Norway

Org.no. 992 199 199

Bank account: 7694 05 12030
(IBAN: NO517694 0512 030)
(payment must be marked
12025 Norecopa')

Norecopa: PREPARE for better Science

norecopa

English-language newsletters

Shor-l

> Give us some feedback!
> 2u il EUFL

> Information material

> Norecopa's Board

> Secretariat

> Sponsors

> Cookies & Privacy

> Site map

Resources developed in
collaboration with:

Subscribe to our
newsletter

Your email addres: JE[SE]S

> Browse our latest newsletters




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=2
Norwegian Sogjg
Norwegia
Novo Ng
Sanofi
Scottish AcCree
Stiansen Foundation
Universities Federation for Animal Welfare (UFAW)
US Department of Agriculture (USDA)

lllustration photos: colourbox.com
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