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Norecopa

Norway's National Consensus Platform for the

Three Rs: Replacement, Reduction and Refinement

and a source of global 3R resources

F)

https://norecopa.no

Norecopa: PREPARE for better Science



Map

==

southern
Ocean

Google
2y

Satellite

S NigeriaS A
he 74 9?{ LhW T
\ v
___________ B B nil & . Kenya

W ORI
" .Tanzania ag:iany: '
Angola ' ¢
NamilB»La ) Madagascar Indian

South tswana Ocean

Atlantic :
Ocean South Africa

Greenland

North -. 2
Atlantic Afghanistan’y
Ocean Iran ‘
NG Algeria | |jbya  Egypt Pakistah Al
Saudi Arabia Indi

Mali | Niger Sudan
. Chad

Ethiopia

norecopa.no/global3r

Southern
Ocean

Keyboard shortcuts Map data ©2021
Norecopa: PREPARE for better Science

Terms of Use (4

Replacement ©
Reduction ©

Refinement ©

ecopa ©

Associations

AFLAS (includes South Korea) ©

Culture of Care Network €@

EU-NETVAL ©

EU3Rnet €

FELASA ©
FESSACAL ©
Norecopa ©
Scand-LAS @

ecopa ©




norecopa.no : an updated database of global 3R resources

Search filters

norecopa

Typo tolerance:

Default

Database

Alternatives Databases & Guidelines Education & training Legislation Meetings More resources News PREF
3R Guide database (403)

°
\ u S ‘V e Classic AVs database (118)
. . -- . Europ C ission | of 3Rs
\ n C s An"“-‘ ’ u r Ce S BIOOd Samp“ng CUItu re Education & Training Resources,(ssn

. O ) E Commission | y of 3Rs
i (s a\ \tv res an and reporting Harm- Knowledge Sources (807)
arpe E C i of NAMs
O n q u o Humane killing Journals for Respiratory tract diseases (280)

NAL records (1688)

approx. 8,500 webpages

TextBase database (1501)

>300,000 hits annually -

Browse the databases

7-8 detailed newsletters per year | e

Free (199)

Em phas.\s v 1TVIEWS Organi

norecopa.no / More resources / Experimental desigl

Design and reporting of animal

On loan (6)

ex p e ri m e n tS Reviewed (85)

Search In the databases

I

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE B Al Text
covers all aspects of design (including animal and facility related issues). :"‘;m
Publisher
Norecopa: PREPARE for better Science e




Databases & Guidelines

Published lists of resources are difficult to search and quickly become outdated. Lists on a website
are easier to search, but do not enable the use of filters or intelligent search engines.

Norecopa has therefore constructed four databases, which together with all the
usly using the search field at

text on this websi

several of these, including the PREPARE guidelines for planning animal research and teXing.

> NORINA: a global overview of audiovisual aids and other items which may be used as
alternatives or supplements to animals in education and training at all levels from junior scgool
to University, including dissection alternatives and surgical simulators.

> TextBase: a global overview of textbooks and other literature within laboratory animal scien
and related topics.

> Classic AVs: a subset of NORINA covering audiovisual aids that are based on older technolo

These databases are updated regularly. Please give us feedback if you discover errors or

omissions.
The Norecopa website also includes four other collections:

> NAL: a collection of literature references relating to the 3Rs from the US National Agricul
Library
> European Commission datasets:

» 3Rs Knowledge Sources: over 800 resources collected by the Commission i
3Rs Education and Training Resources, over 560 items collected in 201
» Nimal models for respiratory tract diseases, over 280 mod entified in a literature

review o 1,000 publications

Here is an alphabetical global list of all the databases ci

n the Norecopa website.

Norecopa: PREPARE for better Science

(‘ﬁ norecopa

norecopa.no/databases-guidelines

links to over 70 other databases




NORSK ENGLISH

norecopa search: Q

About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings More resources News 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 2021

> In Vitro Lung Models =, Hamburg, 8-9 November 2021

> Environmental monitoring for rodent health surveillance ., wehisgu S chins &
Megan LaFollette), 9 November 2021 cded meeting
> Assessing and Alleyiatis S r\d reCO ,.~uinals @, distance learning

+ \Nebpages f ~mre-clinical animal research: Navigating the guidelines and principles @,
online meeting, 10 November 2021
> Cognition, Welfare, and the Problem of Interspecies Comparisons @, panel discussion, 10
November 2021
> Guide to developing a culture of integrity &, webinar (Nikki Osborne), 10 November 2021
> Annual RepRefRed 3R Days @, 10-12 November 2021
> 36th Annual Meeting of the BSTP: Pathology of mice with human immune systems (HIS
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The evolution of the PREPARE planning guidelines:

* Discussions and learning material on courses in
Laboratory Animal Science from 1986 onwards
 Development of planning guidelines — too obvious
NON-ANIMAL APPROACHES
THE WAY FORWARD ' : to publish!

A
* Furnn~o-= 7 t 30 Vea
z?r’nr:isswnESu;:::n Conftfmc .‘1‘ "4 to p r e S e n
e 25 minutes
Report Prepared by Mark-Cronin ,\ -
MARCH 2017 -k
Y e

I ne realisation that the community was asking for
planning guidelines, not just reporting guidelines
Published ahead of print in August 2017

norecopa.no/legislation/eu-directive-201063

Norecopa: PREPARE for better research
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Reporting guidelines are not new...
e.g.

* Guidelines for specification of animals and husbandry methods when reporting the
results of animal experiments, 1985 (GV-SOLAS)

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

« Animal definition: a necessity for the validity of animal experiments? 2000 (Obrink &
Rehbinder)

* Guidelines for reporting the results of experiments on fish, 2000 (Smith & Brattelid)

* ARRIVE Guidelines, 2010 (Kilkenny et al.)

* Gold Standard Publication Checklist (GSPC), 2010 (SYRCLE)

* |nstitute for Laboratory Animal Research, 2011 (NRC)

* Instructions to authors, in many journals

* ARRIVE 2.0 Guidelines, 2019 (Percie du Sert et al.)

Norecopa: PREPARE for better Science



1994:

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

norecopa

By Claassen. Volkert

Record number: 13335 (legacy Id: 6153)

The objective of this book @ isto indicate those variables
which in general may need a better control. Examples,
gathered from the \iterature, are presented to illustrate the
impact that those negleded variables may have on various
characteristics. The book presents @ series of representatives
studies from a broad field of interest sO that insight can be
obtained about the potential effects of these parameters in
expedmemal outcomes. In this way, an impetus should be
given to the critical consideration of test design and limitations
of conclusions from experimen\a\ results. In part, the book is
written as @ reaction to frustrations endured during
pharmacologlcal research of many years' standing, and
therefore the choice of examples from the literature is largely
related to this discipline. As pharmacological researchistoa
large extent pased on the other life sclences, this volume may
be of interest to a much proader audience- This may certainly
be the case for pharmacokineticisls and toxicologists for whom drugs are the main object of study.
This book may also help to improve test designs for piochemists and physlologlsts. not only when
using drugs as tools in their experiments, but also 10 improve generally the control of animal
characteristics and test conditions. This book is Volume 12ina@ series entitied Techniques in the
Behavioral and Neural Sciences.

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

neuroscienc

e-research-bi

Comments & References: First Edition. 496 pages paperback. A review is available in Laborato m ai ntenan ; Ch bIOpharmaceuti cs-an [

: 496 pages. Paperback Laborstory ce-testing-conditions mal-characteristics-

Animals . April 1996, Volume 30 (2).

No 2
recopa: PREPARE for better Science
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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

SR ORI

norecopa.no/concerns

Norecopa: PREPARE for better Science



The burnt cake fallacy:

We can improve research by
* "better reporting"
» "courses in "Experimental Design" that leave out the animal & facility-related issues

reddit.com

Norecopa: PREPARE for better Science



nature :P norecopa
human behaviour

Perspective | Open Access | Published: 10 January 2017

. M . — X
A manifesto for reproducible science R ‘
Marcus R. Munafd &, Brian A. Nosek, Dorothy V. M. Bishop, Katherine S.

Button, Christopher D. Chambers, Nathalie Percie du Sert, Uri Simonsohn, Eric- t
Jan Wagenmakers, Jennifer J. Wa i

Figure 1: Threats to reproducible science.

Nature Human Behaviour 1, Artic ‘ ~ \\
33k Accesses | 518 Citations | From: A manifesto for reproducible science _‘N‘E‘R
Publish and/or Generate and 'BRA g

conduct next experiment specify hypothesis Oy
Publication bias Failure to control for bias i

Interpret results
P-hacking

Analyse data and
test hypothesis
P-hacking

Norecopa: PREPARE for better Science
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Group size ngoty.pe
Experimental unit " Microbiome
Randomisation _ Trar'\spo.rt
Blinding \ y ¢ Social hierarchy

! ' Acclimation
Statistical analysis Environment

Variability of [ i
Unreliable and invalid data  Procedural suffering
Poor replicability Poor welfare

‘achieving reproducible and reliable preclinical research results is a joint
responsibility that requires a partnership between the investigative team and the
animal care and use program staff.'

Improving Replicability, Reproducibility, And Reliability In
Preclinical Research: A Shared Responsibility @

Christopher Cheleuitte-Nieves, Neil S Lipman =

ILAR Journal,Volume 60, Issue 2, 2019, Pages 113-119, https://doi.org/10.1093/ilar/ilaa009
Published: 23 June 2020  Article history v

Norecopa: PREPARE for better Science

A correction has been published: ILAR Journal, ilaa022, https://doi.org/10.1093/ilar/ilaa022
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How do others achieve reproducibility?

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

Norecopa: PREPARE for better Science
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10-15 checklists even on short routine flights with @
experienced crew

Norecopa: PREPARE for better Science
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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, ground staff and air traffic control

 Make sure that everyone is "on the same page"

Norecopa: PREPARE for better Science
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Most of the checklists must be followed before they ARRIVE ...

colourbox.com

Norecopa: PREPARE for better Science



norecopa.no/PREPARE/film
3-minute film

BN =4
PILOTS v
CABIN CREW
SROUND =
« PRECISION STAFE azRTRAFFIC
« REPLICABILITY CONTROLLERS

* HEALTH AND SAFETY
* TRANSLAT ABILITY

Norecopa: PREPARE for better Science

\@:&' |

100 aren G

LI
L/©

A

*GUIIELINES
*DATABASES
*INFORNATION CENTRES
*JOURNALS. DISZUSSIONLISTS ETL,

SUGBESTIONS FOR
*AMASTERPLAN
*ACONTINGENCY PLAN
*ACONTRACT (ANINAL

FACILITY & RESEARCY GROUP)

COLLABORAT ION

« ANIMAL CARERS AND TECHNICIANS
* VETERINARIANS

+ FACILITY MANAGERS

* SCIENTISTS AND THEIR STAFF

+ ANIVAL WELFARE AND ETHICS COMMITTEES
+ RESULATORS

WE ARRIVED BECAUSE WE WERE PREPARED i WAV WG
VISIT: NORECOPANO/PREPARE
* REDULE THE RISK OF ANINMALS SUFFERING

+ INPROVE OURNETAODS - DO BETTER SLIENCE!
« WRITE BETTER APPLICATIONS
norecopa < INPROVE WANUSCRIPT QUALITY

PREPARE FORBETTER SCIENCE
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CHECKLIST

HOW TO GET THINGS RIGHT

Surgical Safety Checklist

Before indu

(with at least nurse and anaesthetist)

Has the patient confirmed his/her identity,
site, procedure, and consent?

O Yes

(with nurse, anaesthetist and surgeon)

O Confirm all team members have
introduced themselves by name and role.

Is the site marked?
O Yes
[0 Not applicable

O Confirm the patient’s name, procedure,
and where the incision will be made.

Is the hesi. hine and i
check complete?
O Yes

Has antibiotic propL\yIaxis been given within

the last 60 minutes?
O Yes
[0 Not applicable

World Health | Patient Safety
Organization | awosanceorsuervieatn care

Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:
O The name of the procedure

O Completion of instrument, sponge and needle
counts

O Specimen labelling (read specimen labels aloud,
including patient name,

O Whether there are any equipment problems to be
addressed

Is the pulse oximeter on the patient and
functioning?

O Yes

Does the patient have a:

Known allergy?
0O No
O Yes

Difficult airway or aspiration risk?
0O No
O Yes, and equipment/assistance available

Risk of >500ml blood loss (7ml/kg in children)?
0O No

[ Yes, and two IVs/central access and fluids
planne

Anticipated Critical Events

To Surgeon:

[0 What are the critical or non-routine steps?
[0 How long will the case take?

[0 What is the anticipated blood loss?

To Anaesthetist:
[ Are there any patient-specific concerns?

To Nursing Team:

[0 Has sterility (including indicator results)
been confirmed?

O Are there equipment issues or any concerns?

Is essential imaging displayed?
O Yes
[0 Not applicable

To Surgeon, Anaesthetist and Nurse:

O What are the key concerns for recovery and
management of this patient?

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged. Revised 1/2009 © WHO, 2009

who.int/patientsafety/topics/safe-surgery/checklist/en

ALTHOR OF BT 7ER

amazon.com/gp/product/0312430000

Norecopa: PREPARE for better Science
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PREPARE: guidelines for planning animal
research and testing

rov
DO 10.11 77002367721 7724823
TS $30pub comPomalian

Adrian J Smith", R Eddie Clutton?, Eliot Lilley, ®SAGE

Kristine E Aa Hansen“ and Trond Brattelid®

Abstract

There is widespread concern about the quality, repr ity and tr ility of studies lving 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: for EPARE 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 hitps://
norecopa.no/PREPARE.

guidelines, planning, design, animal experiments, animal research

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

Introduction

The quality of animal-based studics 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 production 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 peed for detailed but overarching guide-
lines for s on how 1o 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 triak." These issues come in addition 1o 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

NP step in the of the 3Rs of
Russell & Burch i )"
The importance of attention to detail at all stages is,

which are safe and scientifically sound, address animal
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Research Asimalis Department, Sciesce Group, RSPCA
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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 should not 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

Dial

Items in pink are not
typically highlighted in
reporting guidelines

Objectives and timescale, funding and division of labour
Facility evaluation

Education and training

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 Kkilling, release, reuse or rehoming
15| Necropsy

Norecopa: PREPARE for better Science



norecopa.no/PREPARE/prepare-checklist

L
1

PREPARE

The PREPARE Guidelines Checklist
Planning Exp F

on for L

Adrian J Smitt, R Eddie Chution®, Blict Liley', Keistine E. As. Hanserr' & Trond Bratelid®

Woreceps, /o Norwegian Weernary sdtute. 0. B3x 750 Sectrum, 0106 Oxio. Mormay. *Aoyal 1) Schoof of Wiericary Stutbes, Gaster Bush

Mo nin, E40S G UK Research Asmats Degartment Soience Group, RSPCA WNDertorce Way. Southwater Horsham, West Sussex, AN13 985, (1
Secton of Expers owtsl Romedicne, Dupartoent of Araduction Animal Cinical Sownces. Faculy of Ve nnery Wed cie, Norwegian (naverséy of Life
Scunces, PO Bax #108 Orp.. 0023 (ke Norway. Darision for Resaarch Mies greest a0 Extrnal Funding, Westem Noray Univarsty o Appied
Sceces. 5020 Bergen. Norway.

181
HAHHnr

1. Uterature
searches

| [ Assess the rebevince o the spboien 12 Be wmad, (s biskgy et sullabilly 15 answer the expermental |

PREPARE' consists of planning guidelines which are complementary 10 reporting guidelines such as ARRVE’
PREPARE covers the three broad areas which determine the quality of the preparation for anmal st

1. Fornulation of the study RS ‘ ka2
2 Diskogue between scientists and the animal fac ity e .

3. Quality contrel of the components in the study hre
The topics will not ahwarys be addressad in the order in which they are presented here. and some 104
checklist can be adapted to meet special needs, such as field studies. PREPARE indudes guidance on
{aciities, since In-house expariments ar2 dependant upon ther qually. The full version of the guideling e TENECOPA
wedsie, with links b global resources, at hitpsy/nerecopano/PREPARE.
The PREPAFE guidelines are 2 dynamic set which will evolve as more species- and situation -speciic guidelnes are produced,
and a3 best practos wihin Laboratory Animal Science progresses.

Recommendation

[ Foem a clear hypohesis, with primary and secondary oulcomes.
] Consider the use of systematic reviews.

(2] Assess the reproduciiity and transiatabiity of the project

2. Legal issums

[ Consider how the research s affected by relevant legistation for snimal research and other areas, &.0.
animal transpont, occupational health and safety,
[ Locate mieant guidance documents (2.9, EU guidance on project evaluation)

3. Ethical issues,
harm-be neftt
assessment and

[

humane endponts || (] Addrem the JHs Feplacem ent. reducton, refiname nt) and be 355 |pood scence. good sene

aready been produced
Sosil s Al

[ Construct a try summary.
3 In dialogue with ethics commitiees, consider whether stalements about this type of research have

[ Periorm & barm-bene il amessmend and gadrly any ikely animal harm

Discuss the leamng odjectves, i the animal use & o 0N Of YAIING PArposes.

S T Ty CUE TR AT O T T o
[ Define chyechve. =a sy messarable and unequiocal humans endposnts
] Discuss the kstification, f sy, hr geath 43 0 #nd-point

o w [l = Tun

desgn and

) L= o
ZN S

statistcal snalyss | L] Choose methods of randomisation, prevent cbserver bias, and decide upon indusion

and exchusion criena.

Norecopa: PREPARE for better Science
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Recommen dation

5. Otyectives and DMW maetings with al relevant staff when early plans for the project exist.
mescale, oS00 | ) Consanict an approximate timescale b the project, ndicatng the need tor assistancs with pregantion,
|abour animal care, and waste

[ Discuss and disclose all expected and potential costs.
[ Construct a detailed plan for dvision of abour and expenses at all stages of the study.

| 6. Facity [ Conducta physical nspection of the facities, © evaluate buliding and equpment standards and needs.
ton [ Discuss stafting levels at times of extra sk

ation and | [ amess e cument compelence of stafl mambers and the reed o hather sducation of Irsiming priof

riiks, [ Pertorm 3 risk 2messmert, i collsbor stion edn the animal facily. for 2k peryons and aremais #ftected |
wasie GH0sY an;
decontaminaton

TTECTy OF FITECUY Oy 1T STT.

[ Assess, and f necessary produce, specific gudance for all stages of the project
[ Discuss means for containment, dacontam ination, and disposal of 3l tems in the study.

9.Test substances | [ Provide as mech information as possible about test substances.
and procedurs | [ Congider the teasibity and validlly of fest procedures and the skills needed 1 perform them

10 F= ~ " o

i 1 vt peoe ton of surpius arimals

11.Quarantne and | [ Discuss he animals’ el heaith status, any needs for transport, quarantine and isolstion,

health monitoring health monfioring and consaquances for he personnel
12 Housngand || [ Atiend ko B animals’ specilc evstincts and nesds. in collaboration wih eipard stal.
haheady ] Dxsciass acchmatiz¥ton, optimal housing SNSN0N 3nd HRCRdT S, eMérormantal factins andany

S tadoe oo s o o Ly Py

13. Experimental || [ Deweiop refined procedures o caphure, smmobiks2ton, marking, and relexss of fehoming.

procedures [ Develog refined procsturss b substics admni siration. amping, sedilion and anassthesis, S gary
5nd giher {echnigues

14 Humane iding| | [ Corsulf relevant legeriation and guideines wedl in advance of e shody

release. reuse o || ] Defing rimary dndsmesgency methods 1 uimane kilng

rehomit

" [] smess fhe competence cf fhems wie may have S periem thess i

15. Necropsy [J Constuct a systematic plan for all stages of necropsy, induding location, and identification of all

anmais and sampies.
Retererces

1. Sm AL Cluron RE Liley £, Hansen KEA & Sramwid T FREPASE Cuiceines for PRning Al Research and Testing.

Laboratey Anenals, 201700 3011771002267 7217724823,

Kanry C. Browne WU, Cunit X of o improvng Bosceace Research Reportng. The ARNVE Guidrines 1 Regoring Avmyl Research
MeS Moy 201000 10137 Viournal pise. 1000412

Further information
hitpsVnorecops.noPREPARE | post@ncrecopanc | ow:wux-l
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In addition to the checklist, much more information is available on:

norecopa.no/PREPARE

NORSK ENGLISH

norecopa = h

About Norecopa Alternatives Databases & Guidelines Education & training  Legislation Meetings Moreresources Ne s PREPARE Spe les Wik

PREPARE PREPARE

PREPARE checklist
The PREPARE Guidelines, and this section of the Norecopa

website, have been developed with the involvement and

Comparison with
ik o support of the RSPCA 2.

ARRIVE

e

Film
As part of ongoing efforts to reduce waste, promote animal

alternatives (all the three Rs), and increase the reproducibility of
research and testing, a group of experts from the UK and
Norway, led by Norecopa, has produced a set of guidelines for
planning experiments:

1-Literature
searches

2-Legal issues

PREPARE (Planning Research and Experimental Procedures
3-Ethical issues, on Animals: Recommendations for Excellence)

Norecopa: PREPARE for better Science
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5. Have the experiments been carried out before, and is any repetition justifiable?

3-Ethical issues, harm-
6. What approaches to reduce distress (z have been considered?

benefit assessment and

humane endpoints

Construct a lay summary.

38 Construct a lay summary.

3p ndislogue with ethics committees, (CELEIC IR TJ-ol | For fish researchers
consider whether statements
about this type of research have

already been produced.
1. Have national or local research ethics committees already produced statements relevant to the research
3c :I:;:‘g,’f:e‘::‘:;‘;:m being planned? Consideration should also be paid to the broader context of the research. For example,
3Ss (Good Science, Good research directed at increasing the productivity of farming at the expense of (or without improving)

Sense, Good Sensibilities). S ) g ; ) ¥
individual animal welfare, or wildlife research whose primary aim is population management.

d will any advances in this

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection Skl e

volumes, housing and husbandry, analgesia, humane endpoints, experimental design rejected?
i % 3. Have the Three S's (Good Science, Good Sense and Good Sensibilities z) been addressed? Sufficient time
should be allocated to this point, since two of the three S's are highly subjective, but equally important. The
3f  Discuss the learning objectives, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
iy e e research on animals, not least when a scientific evidence base does not exist.
4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
Allocate a severity classification t Py .
3g m”;“oj:d pespanath the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?
B 6. What approaches to reduce distress iz have been considered?
humane endpoints, i A

ive results be published, to avoid publication bias?

3 Discuss the Justification, if any, for
death as an end-point.

ical incidents are to be found in the section

4-Experimental design

and statistical analysis Harm-Benefit Assessment

Norecopa: PREPARE for better Science



arriveguidelines.org

RlVE Home About ARRIVE guidelines Supporters - Resources Publications News

ARRIVE guidelines RECOMMENDED SET

Essential 10 11 . Abstract

. Study design
Provide an accurate summary of the research objectives, animal species, strain and sex,

1"

key methods, principal findings, and study conclusions.

. Sample size

. Inclusion and exclusion
cr“er‘a Explana(ion

. Randomisation

Atransparent and accurate abstract increases the utility and impact of the manuscript, and allows readers to assess the

. Blinding reliability of the study [1]. The abstract is often used as a screening tool by readers to decide whether to read the full article or
whether to select an article for inclusion in a systematic review. However, abstracts often either do not contain enough
information for this purpose [2], or contain information that is inconsistent with the results in the rest of the manuscript [3.4]. In

systematic reviews, initial screens to identify papers are based on titles, abstracts and keywords [5]. Leaving out of the abstract

. Outcome measures

. Statistical methods information such as the species of animal used or the drugs being tested, limits the value of preclinical systematic reviews as
relevant studies cannot be identified and included. For example, in a systematic review of the effect of the MVA85A vaccine on
- Experimental animals / tuberculosis challenge in animals, the largest preclinical trial did not include the vaccine name in the abstract or keywords of

the publication, the paper was only included in the systematic review following discussions with experts in the field [6].

. Experimental procedures

To maximise utility, include details of the species, sex and strain of animals used, and accurately report the methods, resuits
QO Sats and conclusions of the study. Also describe the objectives of the study, including whether it was designed to either test a
specific hypothesis or to generate a new hypothesis (see item 13 — Objectives). Incorporating this information will enable

readers to interpret the strength of evidence, and judge how the study fits within the wider knowiedge base.

Recommended Set

11. Abstract

12. Background References

1. Haynes RB, Mulrow CD, Huth EJ, Altman DG and Gardner MJ (1990). More informative abstracts revisited. Ann Intern
Med. doi: 10.7326/0003-4819-113-1-69
2. Hair K, Macleod MR, Sena ES, Sena ES, Hair K, Macleod MR, Howells D, Bath P, Irvine C, MacCallum C, Morrison G,

13. Objectives

14. Ethical statement

Norecopa: PREPARE for better Science



norecopa.no / PREPARE / 10-Experimental animals ; ﬂOfeCOpa

There are three broad areas which need to be considered when planning animal studies:

1. The suitability of the species or strain as a model of the target organism

2. The ethical issues surrounding their use: ‘choosing the right animal for the right
reason’ . The large increase in use of genetically altered lines has created increasing
concern about the suitability of these animals as models of human conditions .

3. Characterisation of the animals. ltems to be considered, in collaboration with the
supplier, include:
> Species, strain, line and phenotype (with an explanation of any genetic modifications)

> Age, developmental stage, sex and weight

v

Stage of oestrous cycle and any previous breedina historv

v

Any necessary pre-treatment (e.g. castratior
for this

> Name and address of the supplier/breeder,
method of capture and transport <

More resources

> Examples and references @ from the NC3Rs

> i inbred strains i

2 :Z:i‘j;izfna“‘ma's- which should be justified 5 Strategies to minimise genetic drift and maximise experimental reproducibility in mouse
research @

Mouse Locator, UK =

The Collaborative Cross panel of inbred mouse strains @

Nude mice - more than what meets the eye @

The Rat Guide @

Rat Behavior and Biology @

> Health status (e.g. germ-free, gnotobiotic, Si

> Any plans for release or re-homing, which m

vV VvV VvV vV Vv

Norecopa: PREPARE for better Science



3Rs resources Search 3Rs

resources

We provide an extensive library of 3Rs resources. This includes

R h b guidelines, practical information and themed hubs. Links to publications,
e SO U rce U S other online resources, and video and training materials are also provided. _

Hubs and microsites

The NC3Rs and the 3Rs [ Webinars 3Rs self-assessment Embedding the 3Rs in
during COVID-19 tools COVID-19 return to
research plans

Advice and resources for Upcoming webinars and Free-to-use interactive Guidance on key
researchers and animal recordings of past tools for research groups considerations and
care staff. webinars on different and institutions to resources for
3Rs topics. benchmark their researchers returning to
activities and identify working with laboratory
new 3Rs opportunities. animals.

3Rs in toxicology and
regulatory sciences

3Rs advice for project 3Rs for the public 3Rs video presentation
licence applicants

Guidance and resources Resources and Demonstrating the 3Rs NC3Rs programmes in
to help applicants information on the 3Rs in principle and practice. drug and chemical safety
address the 3Rs aspects aimed at a non-specialist testing.

of a Home Office project audience.
licence application.

nc3rs.org.uk/3rs-resources



Resource hubs

Science Home | Companion animals | Farm animals UG EIILEEEL M Wildlife | Animal Sentience

Implementing the 3Rs Ethical review Focus on severe suffering Our international work Reports and resources

& Print

Ethical review Culture of care Severe suffering Welfare and
severity assessment

LOW =

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

science.rspca.org.uk/sciencegroup/researchanimals/reportsandresources



Threat and Error Management @

eaugallecheese.com/Swiss-

d
"Layer of defence" } @

or redundancy

Loss

Weakness / hazard

wikipedia.org/wiki/Swiss_cheese_model
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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 Seieo
* 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



Increased focus on contingency plans

(‘ﬁ norecopa

Suggested considerations for establishment working under ASPA during the COVID19 lock-down

CATEGORY
PERSONNEL ANIMAL
TECHNICIANS

Provide ‘essential worker’

letter to show authorities,

include home address.

Consider whether company/

photo i.d. would be helpful

All personnel must prioritise
their health and the health of
others by wearing suitable
PPE and by observing social
distancing as advised by the
government

Support mental health
Consider mindfulness apps,

Convert empty animal room
into a relaxation/yoga room
(online yoga classes).

ESTABLISHMENT
LICENCE
HOLDER

ENGINEERS

Norecopa: PREPARE for better Science

CONSIDERATIONS/SUGGESTIONS
Run 2 or more teams if possible to lower the risk of transmission(each team is treated as ‘household’) to the wider
team. Examples of how onsite teams might be run include alternate days, 2days on 2days off and utilising an early
shift / a late shift to reduce contact and total staff in an area at any one time. If people are in isolation or have caring
responsibilities they may (if well enough) be able to work offsite as part of a “virtual office” team
Where teams can’t be separated use full PPE/ RPE and have staggered entry/break/exit times or other means of
avoiding people not in PPE. Physically segregate in unit if possible
Review teams regularly - this may need to be daily in some situations
Introduce regular and frequent routines for surface decontamination, paying particular attention to door handle/

door plates, taps and work surfaces. Clean with detergent / 70% isopropyl alcohol or similar
Limie rali: an nuohlis CEA S A e Y thia t4 allAus individ

L.

le ta traval b rar

Ensure all alarm are and are record and act on all alarms
Review contingencies for critical system failure (e.g. HVAC) and have an action plan. Make sure all backup systems
are fully functianal and that arfficient <nare narte ars availahle and accoccibla

norecopa.no/be-prepared "

Ensure all non-replaceabie lines are cryopreserved
Consider stopping breeding of lines that are frozen down and have been on “tick over”
Breed only for colony ie number of breeding pairs to maintain the health of the colony
Avoid breeding animals with ph - animals where h may be ph ic as wild type x
heterozygote crosses to avoid generation of homozygotes
Genotype promptly in order to identify animals required for ongoing breeding and cull animals not required ASAP
Consider outsourcing genotyping if internal facilities are closed
Do not start new work unless absolutely essential/ internal review has been performed that confirms that the work
can be properly serviced

work may if staffing levels allow it. A local decision making process which records
decision making as to which projects may remain ongoing should be in place. Examples of what may be reasonable
are COVID-19 work, aged animal work and work to complete studies
There may be reasons for prioritising ongoing work with some species (e.g. NHPs)
If the facilities allow, consolidate animals to one area, check light cycle, room temps & designation first
Spread work evenly / reduce cleaning of cages - but not to extent that welfare could be compromised
Re-assess stock levels /staff levels at least once per week
Cull animals that are not going to be needed for colony management and cannot otherwise be used
Avoid unnecessary movement of animals
Prioritise the movement of animals to other facilities or establishments for contingency of valuable lines.
Check your facility/ies will be open — Provide a list of names requiring access. Check with security how and when
essential staff will access
Confirm how essential supplies and waste contractors will service the facility/ies
Stock up on diet, bedding, nesting PPE, disinf and other
Ensure there will there be Liquid / dry ice for cryop d stocks
Have stocks of CO; and sodium pentobarbitone and any other drugs as directed by the NVS
Check your contractors are working and get emergency contacts. Maintain a list of mobile numbers, available to
everyone
Consider if essential equipment will require servicing or repair. Ensure that you have a plan to enable this
Will waste be being removed from site? — prepare an area for on-site storage if necessary
Record all difficult decisions taken. What/ when /why and any related evidence

lava.uk.net/viewtopic.php?f=3&p=80

'ACCESS

of 3 months

SUPPLIES

aim for a

ESTATES / ENGINEERS

RECORDS



norecopa

Contingency and redundancy

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

PREPARE draws on the authors'
experience in managing

accredited research facilities.
Work in this spirit, even if your
facility is not accredited

Photo: NMBU

Norecopa: PREPARE for better Science



A checklist for the entire facility

D) !GC . Veterinary T — 29
\ LO N A L

A. Animal Procurement and Transportation ....................................................................... 29
— 1. Anima) Procurement .................................................................................................... 29

2. Transportation e —— 29
Program Des criptlon B; P/r\e\rentive Medicine ....................................................................................................... 29
- Anima| Biosecunty ....................................................................................................... 29
2. Quarantine and Stabiiization ....................................................................................... 30
3. Separation by Health Status ang B — 30
nd Use Pro gram C. Clinica Care ang Management ...................................................................................... 30
A. Animal Care a - and Mana gemen 1. Surveiiianoe, Diagnosis, Treatment and Contro| DB 30
. | environment, Housing 2. Emergency g 31
B. Anima 3. Clinical Recorq Keeping .............................................................................................. 31
C Veterina ry Care 4. Diagnostic it 32
. 5. Drug Storage e 32
D. Physica| p|ant e ——— 32
1. Pre-Surgicai Pianning .................................................................................................. 32
2. Surgical e 33
3. Surgical e 33
4. Aseptic Technique ....................................................................................................... 33
c ri pt | on 5. intraoperative Moniton'ng ............................................................................................. 34
"g/program-des
aaalac.org 63 pages
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norecopa.no/more-resources/master-plan-and-sops
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e animal facility

A contract between th -
and the research group -

Number and sex

Pre-treatment (surgical or medical) from supplier

Quality (e.g. SPF, germ-free, gnotobiotic, conventional)

ation time before the start of the experiment

Time and duration of fasting (with/without water and bedding)

The division of labour and responsibilities

Environment:

Type of housing: barrier/conventional

Clarifying all stages of the experiment
Ensuring that all necessary data are recorded | s

Number and method of distribution of animals per cage

norecopa.no/more-resources/division-of-labour-costs-and-responsibility

Norecopa: PREPARE for better Science



Detect
a critical
incident

We all
learn
from it!

CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

ong?
\what if thing> go !

Anonymous
report

MUTUAL LEARNING from errors, near misses, critical or even adverse events occurring
in the context of animal experimentation prevents unnecessary repetition of
unsuccessful experiments

CRITICAL DISCUSSIONS on causes and approaches to solutions lead to an increase in
animal welfare

OPEN DIALOGUE ensures transparency in laboratory animal science

Expert
analysis



NASA chsnews.com no.wikipedia.org

Complex machines/animals create known or unknown unknown interactions

|
of Care:
Design weaknesses (which the engineers knew about!) We need d Culture

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

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

A combination of many factors, each of which may be appear
insignificant until they occur simultaneously

Norecopa: PREPARE for better Science




Care

%@ Culture of Care

The International Culture of Care Network
norecopa.no/coc

A demonstrable commitment, throughout the
establishment, to improving:
* animal welfare

* scientific quality

e care of staff

* transparency for all stakeholders, including the public

It goes beyond simply complying with the law!

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 comm ation 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

art Guide

Other ideas

A ‘boxless’ event: anyone
can submit ‘out of the box’
ideas to improve practice

A staff survey for all R—r
e.g. how much do you
agree with statements such
as ‘in our group we listen to
each others’ ideas about
animal welfare’

o
M-

-
< orecopa.no/cullure-of-care
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The Refinement Wiki Wiki.norecopa_no

A lot of good ideas on refinement circulate

M pepw’ | Dok among care staff and on discussion forums,
Main Page but never get published.
Contorts el
e s Desighed to be
"°°°"W o D T e a portal for rapid publication and
Whas i s 4 Would you ke (0 conrue? dissemination of these ideas

Related changes 5 Acknowledgements

Special pages

Norecopa: PREPARE for better Science
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wiki.norecopa.no

& AS191219 Talk Preferences Watchiist Contributions Log out

Page Discussion Read Edit Editsource View history # More v |Search Norecopa Wiki Ql
Clicker training
Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a cfick or another distinctive sound
Main page y rei ) is deli d and within the following few seconds the reward is presented (primary reinlorcar)m. The click bridges the time between the
Recent changes desired behavior and the presentation of the reward!"], A target stick providing a visual guide for the animal can be used for the training.
Random page

Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g.

Help about MediaWiki 3 =
in mice, rats, and rabbits. For rats, it was demonstrated that they learned tasks by observing the clicker

Tools tranining of their cage mates'),
:;":;"" it Clicker training can be used to train animals in a stress-free way. The ing behavi are for

a! changes o - .

e what this technique can be used for:

Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand 2%
Printable version
PR Rats: following a target stick, voluntarily change to a cage, observational learning /%!

Clicker training with mice using a target 8

z:‘m""’"“’”"" 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
i 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 ically and desired behavior is the hand. Right: The mice are trained in a group.
o B8 A (4] Two mice are following the target stick on the paim
reinforced by providing food stuff in form of treats and apple juice!®). el e vt

1. 11917 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. 12927 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 (Joumnal of Visualized Experiments) (140): e58511. doi:10.3791/58511%. ISSN 1940-
087X«#. PMC 6235608 . PMID 30417890.

3. 1 Leidi C ; Felix; Thone-Reineke, Christa; B: Nadine; B; t, Jan (6 March 2017). "Introducing Clicker Training as a
Cognitive Enri for Lab y Mice" &. JOVE (Journal of Visualized Experiments) (121): @55415. doi:10.3791/55415%. ISSN 1940-087X &.

PMC 5408971&. PMID 282875864,
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).

This page was last edited on 27 May 2020, at 11:23.
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PREPARE from day 1
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Science
Translational
Medigine

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

AYAAAS

https://www.dreamstime.com
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"We ARRIVED, because we were PREPARED"
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I v’ Better Science

v' Advancement of the 3Rs
v’ Safer working environment
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'Navigating the guidelines and principles..." & University

Why Open Science?
For research quality,
research integrity,

Engage in

patients, ar.“mals’ conversation with ngareax(c)iuc:pen
and society journalists and up your code
the public
CONNECT EXCHANGE SHARE
Share surplus animals and
tissues on ATEX.uu.nl
L]
f —— Prepare your Report
o — research with Preregister on according to
@ w— PREPARE preclinicaltrials.eu ARRIVE
guidelines PREREG'STER guidelines
PREPARE ARRIVE
T
Publish,
whatever the
outcome
INFORM DESIGN PLAN PUBLISH
Write a clear Write your work protocols Make a Data Management
Non-Technical Summary based on perfect Plan and set up /
Experimental Design version-control software n O re CO pa * n O P R E PA R E
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Research Council of Norway

Laboratory Animals Ltd.
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Nordic Society Against Painful Experiments (NSMSD)
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Feedback English-language newsletters

Contact oss Street address Shor-_ Subscribe to our

+47 4122 09 49 Ullevalsveien 68 > Give us some feedback! newsletter

I Ti= N 3
post@norecopa.no 0454 Oslo RN Your email addres: JE[SE]S

> Information material

Postal address > Norecopa's Board > Browse our latest newsletters

f Norecopa on Facebook d
> Secretariat

% Norwegian Veterinary
] > Sponsors
Institute

Cookies & Pri
P.O. Box 750 Sentrum > Cookies & Privacy
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