Recommendation

5. Objectvesand | T Amange meetings with all relevant staff when early plans for the project exist
timescale, @00 | T Construct an approximate tinescale for the project, indicating the need for assistance with preparation,
The PREPARE Guidelines Checklist e anem care, procedares and waste

“lanning "esearch and © xperimental “rocedures on "nimals: “ecommendations for "xcellence
Adrian J. Smith', R. Eddie Clutton”, Elliot Lilley’, Kristine E. Aa. Hansen' & Trond Bratteld®
"NSrPCERE. £0 Norwepian Wetarinary insstute PO Soe 750 Seowum. 0106 Oviz. Morway, *Royal (Dick) Scaool of ieterinary Stucies. Easter Suse

| Discuss and disclose all expectod and potential costs.
_| Construct a detaded plan for division of labour and expenses a1 all stages of the study.

mlummmnmmwm wmwllilmmmswumlen mmumm
() Locate relevant g .0 EU g on project evaluat ¢
! marking, and refe: rehoming.
3 Ethical issues, Sation and surgery
harm-benefit
assessment and
humane endpoints of the study
10 perform these tasks
] Perform a harm-benefit assessment and jusin
(71 Discuss the leaming objectives. ummmummcm — | Construct a systematic plan for af stages of necropsy, including location, and identification of al
[ Aocate a severity classification to the project. animals and samples.
1 Define . easily e and | humane end)
(] Discuss the justification, if any, for death as an end-point Reterences
1. Sman AJ, Cuitton RE, Uity £, Hansen KEA & Bratiesid T PREPARE Guidelines for Planaing Asimal Research ang Testing
4 Bxperimental £ Conaider plot shiches. siatistical power.and sgnificance levels. 2 mﬁmz‘m:a:f:m;&?ﬁnumum The ARANE Guidesnes tar Reperting Anmal Ressarcn
design and 1 Define the experimental unit and decide upon animal numbers. PioS Blelegy. 2010; DOL 101371 fjoarnd plve. 1000412
statistical analysis | (] Choose methods of randomisation, prevent observer bids, and decide upon inclusion
and exclusion criteria Further information
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The PREFARE Guidelines Checklist
Flanning Research and Experimental Procedures on Animals: fecommendations for Excellence

Adnian J. Smith®, R, Eddse Clutton”, Elliot Lilley', Kristing E. Aa, Hansen' & Trond Brattelid®

"NOrecops, 0 Narwegian Yetarinary insstute, PO. Box 750 Sentrum, 0706 Ovic, Norway. *Royad (Dicki Schoo! of Veterinary Stoies, Easter Sua
Mifothvan. ENDS 3RG. UK. ‘Research Animals Depariment. Science Grovg. RSPCA. MiDerforce Wy, Soulhealer, Morshuam. Weest Sesses, RH1D SRS, UK
"Section of Expermental Siomedicing, Dapartment of Production Animal Cinical Sciences. Faculty of Vetennary Madicine, Nocwegian Universily of Lt
Scancer. PO Bon 8146 Dep . 00F3 Oulo, Norwary. ‘Division for Research Managemant g External Funding, Western Normay Undveraity of Appied
Scrpnces, 5020 Berpen, Normay

PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRIVE'

[ Assess the relevance of the species to be used, its biology and sultability to answer the experimental
Guestions with the least suffering, and its welfare needs
] Assess the reproducibility and translatability of the project.

Recommendation

5. Otjectivesand | L] Amrange meetings with all relevant staff when early plans for the project exist
timescale, indng | ) Construct an approxmate timescale for the project, indicating the need for assistance with preparation,
labour animad care, and waste ssp

| Discuss and disciose all expectod and potential costs.

| ] Construct a detailed plan for division of labour and expenses at all stages of the study.

6. Facility | 7 Conduct a physical inspection of the facilities, to evaluate building and equipment standards and needs.
evaluation 1 Discuss staffing levels al times of exira risk.

7. Educaton and [ | Assess the current competence of staff members and the need for further education or training prior

2 Logal issues 1’ Consider how the research is affected by relevant legisiation for animal research and other areas. e.9.
animal transport, occupational heaith and safety.

12. Housing and ._MWNW'MWWMnmmmM
husbandry (] Discuss acdi optimal housing and tactors and any

experimental kmitations on these (2., food deprivaton, soltary housing).

1 Locate relevant g ‘ ts (e.0. EU guidance on project evaluation)
| 3. Ethical ssues, iul‘.‘.onnmrﬂlurmmm.
harm-benefit 1 in dualogue with ethics committees, consider whether statements about this type of research have
assegsment and already been proguced
humane endpoints | ] Address the 3Rs (reph and the 358 (good science, good sense,

| good sensibiities).
] Consider pre-registration and the publication of negative results.

‘. 1 Perform a harm-benefit assessment and justify any lkely animal harm.
L1 Discuss the keaming objectives, if the animal use is for educational of training purposes.
] Asocate & severity classification 10 the project.

13 Bxperimental | ] Develop refined procedures for capture, b , marking. and release or rehoming.
procedures 77 Devesiop refined peocedures for ' ing. sedation and surgery
and other lechniquis

14, Humane kifing, | ] Consult relevant legisiation and quidelines well in advance of the study.
felease, reUSe O | () Defing primary and emergency methods for humane Kiling

] Define objective, easily and uneqg humane
l. | Discuss the justification, It any, for death as an end-pont
4 Bxpermentsl | (] Consider pilot studses, statistical power and significance levels.
design and ] Define the expenmental unit and decide upon animal numbers.
statistical analysis | [ Choose methods of randomisation, prevent observer bias, and decide upon inclusion

and exclusion criteria

] Assess the competence of hose who may have 1o perform these tasks.
15. Necropsy 1 Construct a systematic plan for ail stages of necropsy, including location, and identification of afl
animals and samphes.
Reterences

1. Sman AJ, Dufton RE, Lilley E, Hansen KEA & Braftalid T PREPARE Guidelings for Planning Animal Research and Teating.

Ledoratory Avmats, 2017, D0L 101 177/002387 7217724623

Kilkeney C. Browne W, Cuttill I ot a0 Improving Bioscience Ressarch Rapartng Tha ARRVE Gaidaines for Raporting Asenal Ressarch
PioS Balogy, 2010; DOL 10.1371/jourmal pbio 1000412

"

Further information
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Norway's National Consensus Platform for the

Three Rs: Replacement, Reduction and Refinement

and a source of global 3R resources

L)

https://norecopa.no

Regulators

Research

___Q_JL-SL
Industry | Animal
welfare

Established in 2007
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norecopa.no : an updated overview of global 3R resources

Search filters

NORSK ENGLISH

Norecopa — e [

Typo tolerance:

Default

Database

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

3R Guide database (403)
Classic AVs database (118)

Europ C i y of 3Rs

Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care Education & Training Resources (567)
Europ C I y of 3Rs

Email discussion lists Environmental enrichment Ethics Experimental desic~ -~ \!arm-Benefit Assessment Knowledge Sources (807)

P - 2 OU K European Commission Inventory of NAMs
Health and safety Health monitoring Humane endnnirt- re rOm T
. - = . o . . NAL records (1688)
Literature searches and systematic revi~ \CO m e m O 3 Severity classification Suppliers NORINA database (3141)
W e W e TextBase database (1501)

Website (761)

norecopa.no / More resources /| Experimental design and reporting approx- 81900 Webpages
350,000 hits annually ——
Free (199)

Held at NMBU Oslo (contact Kristine
Hansen, 67 23 2189) (431)

Design and reporting of animal 7.8 detailed newsletters per year oy
experiments

Reviewed (85)

Search in the databases

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE AT

Title
covers all aspects of design (including animal and facility related issues). 1 ,:,,ho,
Privecy.- Publisher
Supplier
Norecopa: PREPARE for better Science Record Number




3R-Guide (400 guidelines for animal research and testing) norecopa
norecopa.no/3r-guide

: i (" E:
Working Party Report

Guidance on the severity classification of scientific procedures king T py—
Expert worl Eroup onm severity af scuentiic p
imorvhg ﬂsn report of a Working Group appointed w the performed on animals
gi Platform for the i
and F of animal ent

FINAL REPORT
P Hawkina [Comvencd’, N Dennison®, G Goodman®, S Hetherington®, 5 Liywelyn-Jones",
K Ryder® and A J Smith® Bruzsels, July 2005
A o Wb 5 e Pt
UG il Bovem, e A o B, oot S
e TERL Lo, WATD O, L, “Wirg Camge L,
-umm‘n 1 e, Mockgen Bbiing. Dy Compua, Loneton 81 1L L. "Ny soos. 2.8 Veinray
L, 7O Rl THO e, W 510 O, Mortmty
Famd Bt

o Guidance on the severity

o il i e moenty
o

Chasalied a4 Ton racoy, T, Wt o eve,

S classification of procedures

g e . el

w o it e involving fish

Laborutry Aveal 20V1: 148 DOL 181258 w2010 10700

B anderien by bodus i s Bty sah
Background antes and okl enmEk whan decding whobar ®
An effartive pradition of the eBars of & resmech grofood Rt & perpact ek be eansed o lrdad

———

Lo : .

ARSI, Tt ts INA e e s Report from a Working Grou

o e D sl o ot Ay, oo v e S o I S P g P Contand 2 wppert o e srises of Do S840V EEC @ 8 oo of ks wet o
s el o uw to be .

T e s L e Ok convened by Norecopa

gy iy, 8 the procatuns, w:

- L Temprone: (3 239 11 11
. wikoctws ool ety 12 netl el stin, prrcms and providng ol for mono g g J

\ A SO OO ... j http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf

P Hawkins, N Dennison, G Goodman, S Hetherington,
S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011
Norecopa: PREPARE for better Science norecopa.nolcategories



norecopa.no/meetings/meetings-calendar

Webinars and Meetings Calendar

N.B. For information about courses in laboratory animal science, click here.

August 2022

» ReThink3R 2.0 Summer School , Berlin, 23-26 August 2022

» Care and maintenance of lab animal models @, Envigo webinar, 24 August 2022

» Refining severe disease models and procedures @, Stockholm, 24-25 August 2022

» The Future of Science in the European Union and beyond , online discussion, 25
August 2022

» Ethical dilemmas in veterinary medicine: Advances of alternative methods in
toxicology and biomedicine , virtual course in Portuguese, 26 August 2022

» Function B - Design of scientific procedures and projects involving research
animals @, Stockholm/online, 30 August - 6 October 2022

» 17th CDC International Symposium on Biosafety =, Atlanta, 27-31 August 2022

» Introduction to two 3Rs Self-Assessment Tools for Research Groups & Institutions to
Obtain a Realistic Evaluation of 3Rs Activities =, webinar, 31 August 2022

a: PREPARE for better Science



norecopa.no/meetings/recorded-webinars

Recorded webinars

-

© Oy OO s WN

13.

14.
15.

Other topics:
A. Planning animal research in general

. Health risks, waste disposal and decontamination

. Literature searches
. Legal issues

. Ethical issues, harm-benefit assessment and humane endpoints

Experimental design and statistical analysis

. Objectives and timescale, funding and division of labour KAROLINSKA INSTITUTET LAS WEBINAR SERIES, 1 APRIL 2022
. Facility evaluation

IS THIS kK HARMFUL PHENOTYPE? HOW TO RESPONSIBLY ASSESS GENETICALLY
INDUCED PHENOTYPES IN RODENTS.

. Education and training

. Test substances and procedures DR. ANNE ZINTZSCH

. Experimental animals ANIMAL WELFARE OFFICER
. Quarantine and health monitoring

. Housing and husbandry

> Terrestrial animals
> Aquatic animals

Experimental procedures
> Terrestrial animals

> Aquatic animals

> Anaesthesia and analgesia

Humane killing, release, reuse or rehoming

Necropsy

B. Improving reproducibility

C. Sentience
D. In vitro methods

copyright 2016 by Russ Hodge

5://Roodsciensewrning wordpress.com

E. Publishing animal research

F. Miscellaneous presentations

Norecopa: PREPARE for better Science



focusonseveresuffering.co.uk :p norecopa

Culture of Care Network

ANALYSIS

EVALUATION PREPARE guidelines
CIRS-LAS website

IDENTIFY
ISSUES

OVERCOME

OBSTACLES The Refinement Wiki

Norecopa: PREPARE for better Science



Nz

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

Communication and the Culture of Care

Penny Hawkins, RSPCA Research Animals Department
on behalf of the International Culture of Care Network®

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 ——
e.g. how much do you

agree with statements such

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




Map } Satellite

Culture of Care Network

J .
Keyboard shortcuts Map data ©2022 Terms of Use




Map Centres

Replacement @
Reduction €@
Refinement ©@

@ ecopa O

Associations

ACURET ©

AFLAS (includes South Korea) ©

Culture of Care Network €@

ecopa (i)
@ EU-NETVAL ©

<

EU3Rnet @
FELASA ©

FESSACAL ©

Scand-LAS ©

Keyboard shortcuts  Map data ©2022  Terms of Use (7' Concordat on Openness €@
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Culture of Care facilitates honest discussion

"because we've always done it that way"

WM x

]
-~ x~ ., |
A% as often as necessary

"there are no alternatives"

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

Look for the acceptable, rather than choosing the accepted.

Norecopa: PREPARE for better Science



Why Open Science?
For research quality,
research integrity,

Engage in
pauemsi, animals, conversation with
and society journalists and
the public
Pregare your
resd rch with
PREPARE
INFORM DESIGN
Write a clear Write your work protocols
Non-Technical Summary based on perfect

Experimental Design

Norecopa: PREPARE for better Science

Utrecht
%»§ University

g Share your
‘ Ve’ ' data and open
up your code

CONNECT EXCHANGE SHARE

Share surplus animals and
tissues on ATEX.uu.nl

' S ' Preregister on accorgling to
e—

preclinicaltrials.eu

PREREGISTER guidefnes

" -
s|ee Publish,
a|ee whatever the
outcome
PLAN PUBLISH

Make a Data Management
Plan and set up
version-control software

norecopa.no/PREPARE and
ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1
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Adrian J Smith', R Edgle 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 avaiable, there is very little overarching guid-
e o how to plan animal expeniments, despite the fact that this is the logical place 10 Start ensuring quality.
In this paper we present the PREPARE guidelmes: Planning Research and Experimental Procedures
on Animals: Recommendations for Excellence. PREPARE covers the three troad areas which determine
the quality of the preparation for animal studies: formulation, dialogue between scientists and the animal
facility, and quality contrel of the various components in the study. Some topics overlap and the PREPARE
checkiist 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 aad testing, ot hetps//

norecopa na/PREPARE.

Keywords
guidelines, planning, design, animal experiments, animal research

Do received: 5 Apei 2017; accepied: 27 June 2017

Introduction

The quaity of animal-based stodies it under increasing
scratiny, for good scientific and ethical reasons. Studies
of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,™

of

in our experience, often underestimated by sciestists.
Even small practical details can cawse omissions or arie-
facts that cas ruin experiments which in all other
respects have been well-designed, and generate bealth
risks for all isvolved. There is therefore, in our opinion,
an urgest need for detailed but uwnrdunl e

even after the asd journal

reporting guidelines.” There is also widespread coscern
about the lack of reproducibility and translatability of
laboeatory animal research.** This can, for example,
contribute towards the failure of drugs when they cater
human trials.* These issoes come in addition to other
concerns, pot unique 10 animal research, about pebli-
«cation bias, which tends to favour the reporting of posi-
tive results and can kead 10 the acceptance of claims as
fact.” This bas understandably sparked & demand for
reduced waste when planning cxperiments involhving
animals.'® '? Reporting guidelines alome canmot solve
the problem of wasteful experimentation, but thorough
planning will iscrease the likelihood of success and is an
importast step in the implementation of the JRs o(
Reascll & Burch (replacement. reduction. refinement).
The importance of attention to detail a1 all stages is,

lines for on bow 10 plas
which are safe and scientifically sound, address asimal

‘Norecops, Glo Norwegian Vetarinary Wasttute, PO, Bas 50
Senarum, Osie, Nerwey

eysi IDch] Schesl of Veterimary Stodies Easter Bush
Metsthian, UK

Feseorch Avimals ODepariment, Scance Growp, RSPCA
Soutwater, Hersham, West Susser, UK

“Secton of Exzenmertal Bomedcine, Oepartmant of Praduction
Aeveval. Cinical Scmaces. Faculty of Vetnroay Magcine,
Norwegian Usiversity of Lile Scinces, Osio, Nerwry

"Owiven for Resesrch Masagement and External Fundeg
Western Narway Usiversity of Applied Scences, Bergen, Norwey

Correspanding ausher
Adrian Se. Norecese. o Normegan Veterinary institate, PO
Bex 750 Sertrum, 0104 Ouls, Norwey

Emat. advian smenrorecsss na
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Pre-published under Open Access on 3 August 2017,
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norecopa

PREPARE F

The PREPARE Guidelines Checklist
Planning Research and £ P on Animals: for &

Adrian J Smitt', R Eddie Chution®, Eliot Liley', Kristine E. As. Hanserr' & Trond Braltelic

Worscops, /o Norwagan Wtwrmary iusdtute. £, Bax 750 Sactrum, 0106 Onio. Norway. *Aoyal ick) Schost of W terinary Studies. Gaster Busk

Mo nian, £405 MG UK ; Research Asmats Department Sownce Group, RPCA WiDertoroe Way. Southwater Horsham, West Sussex, A413 985, (1.
Soco0n o £ rperiometal Bomedione, Duparteent of A3 @uction Anien Cinical Scences. Facully of Ve raery Med . Norwegian Umaersey of (fe
Scunces, PO Bax 8108 Oep.. 0023 (vle. Norwy. Division for Aesaarch Miea greest and Extrnal Funding. Westom Neray Univarsty o/ Appied
Scwnces. 5020 Sergen. Norway

PREPARE" consists of planning guidelnes which are complemen tary o reporting guidelines such as ARRVE
PREPARE covers the three broad arsas which determine the qualty of the preparation for animal eh.<-- ‘

1. Formulation of the study
2 Dislogue between scientists and the animal faclity S

3 Quality contrelof the components in the stucy e e
The topics will not always be addressad in the onder in which they are presented hare an

checkliat can be adapted to meet spacial needs, such as fiekd studes. PREPARE indudes ¢

faciities, since In-house experiments are dependant upon ther qually. The full version of t e
webse with lnks b global resources, ot hMtpsy/nerecopa.no/PREPARE.

The PREPAFE guidelines are 2 dynamic set which will evolve as more species- and situation -speciic guidelnes are produced,

and as best practics wihin Laboratory Anmal Saence progresses.

Recommendation

1. Uteraturs ] Foem a clear hypoess, with primary and secondary oulcomes.
searches (O] Consider the use of systematic reviews.
Ll Dacide Salatac. v PRIy vl " St o
(7] Asmess the reievrce of the species i be used, its biskogy ad suitabilty 5 answer the sxperisen
(2] Assess the reprducibility and transiatsbiiy of the project.
2. Legal issues [ Consider how the research is affected by relevant legishation for snimal research and other areas, &.
animal tranpont, cccupational heaith and safety.
) Locate mieant guidance documents (9. EU guidance on project evakuation)
3.Evcal issves, | ) Construct a lry summary.
harm-beneftt CJ In dialogue with ethics commitiees, consider whether stalements about this type of research have
assesiment and ! been produced
humane endponts (1] Aadress e 3fs Feplacement. reduction, refinemant) and e 35 |pood science, good sense
o s ey
] Perdzes 8 Parm tenett amemmant and bty amy Histy smenal am
Bcuss the leaming objectves, i the animal use & for eAUCIbONY Of YaING Purpases.
- W SERTIy DT TRAT A T T
2] Detine otyectros, sasiy messurabie and urequivecl humans sndpoints.
[ Dirws the pabibeabon, i any, for desin as &0 end-point
4. Experimental
desgn and [ e tre sxpanimentsl unk snd decide upon simal rumbens
statisscal smalsis | L) Chooss methods of randomisation, prevent cbserver bias, and decide upon indusion
and exciusicn criera

Recommendation

5. Otyectives and ] Amange maetings with all relevant stafl when early plans for the project axist.
Bmescale, d0G | M) Conganict an approximats timescale br the project, ndicating the nesd br assitance with preparation,
and waste

labour animal care,
[ Discuss and dsclose al expected and potential costs.
(] Construct a detailed plan for dvision of abour and expenses at all stages of the study.

6. Faciity [ Conducta physical mspection of the faci ties, b evaluate buliding and e qupment standards and needs.
ovalstion [ Discuss staffing leves at imes of extra risk

7. Education and [ fasess e corent competence of 1184 memers and (e nesg for rther sgucben or raimng proe |
traning Ty

8. Mealth risks, [ Perform 3 fisk amesamert. oncoll sdoraton wilh $he animal faclily, for all persons and aemals #focied |
waste diposal and BTy O TRTICUY Oy 1T ST,

decontaminaton

[ Assess, and f necessary produce, specific gudance for all stages of the projct.
[ Discuss means bor contanment, dacontamination, and disposa| of all Rams in the study.

9.Test substances | [ Provide as much information as possible about test substances.

aNEpcedurs | [ Congider the feasibiity and vl of fest procedures and the skils needed 1o perform them
108 e e e e
anmals [ Aveid pen rton of Jurpha Seimals |

11.Quasantioe and | (O Discuss he animals’ Bely health status, any needs for transpon, quarantine and isolation,

heakth monitoring health monitoring and consequences for he parsonned,

12 Housing and 2] At o s B avvimisie’ spscifie: Instinety. e seds i collabonabon with expert sial

ety [ Discuss acchmatization, optimal housing condions and procedurns. snwonmental factons andany

STt o B o 3 L ey Tl Sty Y D

13 Expermental | [ Deviion retined proceoirss b capture, smem o ion. marang , Bne Hasse of ehoming

procedures || Deweion refined procetures b sutstce adrristndon Langing cedafion e anascihesia mrgery
and oiher Indviues

14, Mumane iding | [T Corul reievart legeeintion ans quideines el in advance of e skety

release. euse O | [igfiy primary andemergency method s i tuimane kising

rehomil

" [ Assess the compebence of thase wha may fane o perbem these lasis

15 Necropsy [ Constuct a systematic plan for al staQes of necropsy, induding location, and identification of all

anmals and samgies.
Retererces

Smu AL, Cluemn RE Liley €, Hansen KEA & Sratieid T FREPASE Cuideines for PRrning Aneml Research ind Testing
Laraieey Anenals. 217,00 10,11 77100267 721774423

Ky C. Browne W, Cuthil I o o improving Bioscience Research Reparting. The ARRIVE Guideines for Regoring Avmal Research
Mes Bokgy 2010, 008 10 137 Vicumal oo 1000412

Further information
hitps./norecopas.no/PREPARE | post@norecopano | omvwerac.v
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5. Have the experiments been carried out before, and is any repetition justifiable?
6. What approaches to reduce distress z have been considered?

3-Ethical issues, harm-
benefit assessment and

humane endpoints
Construct a lay summary.
38 Construct a lay summary.
3p ndislogue with ethics committees, (CELEIC Nl | 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



Tim Ellis"
First Published D

PREPARE

PREPARE checklist

Comparison with ARRIVE

Endorsements

Film

1-Literature searches

2-Legal issues

3-Ethical issues, harm-
benefit assessment and
humane endnainte

Clarification of early end-points fo
reference to fish

§ P\

,loanna Katsiadaki

ecember 1, 2020 Review Article
https:l/doi‘orgl 10.11 77/0023677220971 002

3-Ethical issues, harm-benefit assessment and
humane endpoints

Each research project has its own set of ethical challenges, but the following general questions should be raised
for all projects:

s

. Have national or local research ethics committees already produced statements relevant to the research

being planned?

2. Have the Three Rs (Replacement, Reduction, Refinement (') been addressed, and will any advances in this
area be mentioned in publications of the study (remembering that many databases only index the title and
abstract of papers)? Which non-animal alternatives (' have been considered but rejected?

3. Have the Three S's (Good Science, Good Sense and Good Sensibilities (') been addressed?

4. Does the proposed study have a clear rationale and scientific relevance, and what will be the next step if
the hypothesis is supported or rejected?

5. Have the experiments been carried out before, and is any repetition justifiable?

6. What approaches to reduce distress (' have been considered?
e
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M) Check for updates

Find in PubMed

———ETETTIaC Lonal risk assessment

mata is not necessarily consistent with the real-life situation, and that changes in body

Sensibilities).

3d Consider pre-
registration and the
publication of negative
results.

3e Perform a Harm-
Benefit Assessment
and justify any likely
animal harm.

> Vi ication of surrogate endpoints in experimental bacterial infections

and fin shape (7' may good sub-lethal endpoints when performing in vivo studies.

The website https://www.humane-endpoints.info/en (2 has sections dedicated to zebrafish (2.

> Heather Ikert et al. (2021) have investigated the possible use of circulating plasma microRNAs as biomarkers

for the identification of acute stre

(Oncorhynchus mykiss) (2 (Keeling, 2018, Doctoral Thesis).
Ellis and Katsiadaki (2020) Clarification of early end-points for refinement of animal experiments, with specific
reference to fish. (2 Laboratory Animals, 55(3): 244-253.




PREPARE (Planning Research and Experimental Procedures on Animals: noreco pa
Recommendations for Excellence)

PREPARE covers the three broad areas which determine the quality of the
preparation for animal studies:

Formulation of the study focusonseveresuffering.co.uk

THINKING ABOUT THE LIFETIME EXPERIENCES OF EACH ANIMAL

1. Literature searches : ; : : £ R e R :
- There is huge potential for reducing suffering and improving welfare by thinking carefully about how every event might be experienced by the
2. Legal issues animal and how each one can be optimally refined.

3. Ethical issues, harm-benefit assessment* and humane endpoints
4. Experimental design and statistical analysis

|
o
Dialogue between scientists and the animal facility N '

Breeding > Capture from the wild >
5. Objectives and timescale, funding and division of labour

6. Facility evaluation*

- N
g [
8. Health risks, waste disposal and decontamination*

7. Education and training*

Marking for identification >

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

™

-

Effects of procedures > Humane killing > Rehoming or release >
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PREPARE encourages scientists to collaborate with
animal carers and technicians from Day 1

they have a right to know and will be more motivated

* they know the possibilities (and limitations) in the animal facility

* they often possess a large range of practical skills and are good at lateral
thinking

e they know the animals best

e the animals know them best

e 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



@ norecopa

norecopa.no / More resources |/ 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 inthe EU r and  Po5 ke ghe S s simes /2
elsewhere. Advice on how to conduct a harm-benefit analysis is available Caring for animals
here . ’
A framework for severity assessment and severity classification @ must be
established and justified. The likely adverse effects of each procedure should
be described, along with their likely incidence and methods of recognising
them, with indications of how these effects can be mitigated by implementing
refinement. This necessitates the involvement of personnel with the relevant
expertise to recognise, assess and reduce animal suffering. Extensive guidance
on how to manage severe suffering is available on the RSPCA website .
Specific justification of all unalleviated animal suffering must be provided. An
estimate must be made of the maximum amount of pain, distress or lasting
harm to which an individual can be exposed.

Norecopa: PREPARE for better Science



{p norecopa

norecopa.no / More resources /| Severity classification

The EU Directive 2010/63 on the protection of animals used for scientific purposes states that all
procedures are to be classified into categories according to their severity (Article 15). This webpage lists
resources designed to aid this process.

> In July 2009 an expert group commissioned by the EU met to produce guidelines for the severity
classification of procedures used on animals in research. Their report is available here . It focuses on
procedures that are used on the traditional laboratory animals (see the separate section below for
complementary guidelines for fish).

> The FELASA/ECLAM/ESLAV Report on the classification and reporting of severity experienced by animals
used in scientific procedures (Smith et al., 2018)  aims to deliver guidance on the assignment of
severity, both prospectively and at the end of a procedure. The rationale behind this report is based upon
the fact that the examples of severity classification given in Annex VIl of the EU Directive &z are limited in
number and often relate to the procedure rather than assessing its outcome.

> A Working Group convened by AALAS and FELASA has published two papers on a related topic: Harm-
Benefit Assessment (HBA). These and other resources on HBA can be accessed here.

> Zintzsch et al. (2017): Guidelines on severity assessment and classification of genetically altered mice and
rat lines

> UK Home Office advisory notes on recording and reporting the actual severity reporting of regulated
procedures @

> UK Home Office advice on severity assessment of genetically altered animals @

> Tappe-Theodor et al. (2022): The “WWHow” Concept for Prospective Categorization of Post-operative
Severity Assessment in Mice and Rats =

> The RSPCA has constructed a comprehensive website entitled Focus on Severe Suffering z, in
collaboration with LASA, LAVA and IAT, with ideas on how to reduce or avoid severe suffering. The
website is designed to help all those involved with research animal use, care or regulation, but on some
topics information is tailored for researchers, animal technologists or veterinarians, and members of
ethics or animal care and use committees.
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Links to these reports within PREPARE

Avoiding mortality
Hawkins et al. (2019)

Avoiding mortalty in animal research and testing.
15BN: 978-0-901098-17-7A

Seizures, convulsions and
epilepsy
Wolfensohn et al. (2013)

Reducing suffering in animal models and
procedures invohing seizures,
Coevulsions and epdepsy.
Journal of Pharmacological &
Taricological Methods 67, 9-15

Norecopa: PREPARE for better Science

erimental Autoimmune
ncephalomyelitis (EAE)
Wolfensohn et al. (2013)
Reducing suffering in experimental autoimmune
encephalomyelitis (EAE).
Journal of Pharmacological &
Toxicological Methods 67, 169-176

Sepsis
Lilley et al. (2015)
Refinement of animal models of sepsis and septic
shock.
Shock 43, 304-316

'

Rheumatoid arthritis
Hawkins et al. (2015)

Applying refinement 1o the use of mice and rats in

rheumatoid arthitis research,
Inflammopharmacology 23, 131-150

Spinal cord injury
Lilley et al. (2020)

Refining rodent models of spinal cord injury.
Experimental Neurology 328, 113273

Cancer research
Workman P et al. (2010)
Guidefines for the welfare and use of animals in
cancer research.

British Journal of Cancer 102, 1555-1577
hitps://doi.0eg/10.1038/5).bjc. 6605642

Epilepsy and seizures
Lidster et al. (2016)
Opportunities for impeoving animal welfare in
rodent models of epilepsy and seinres.
Journal of Neuroscience Methods 260, 2-25

Liver fibrosis models
Probert PME et al. (2014)
Areversible model for periportal fibrosis and a
refined alternative to bile duct ligation.
Toxicology Research 3, 98-109
doic 10.1039/C3NS0069A

Vaccine studies using NHPs
Prescott et al. (2021)

s for of
primate vaccine studies.
Vacaines 9, 284

Cardiovascular research
Emerson (2010)
Refinement, reduction and replacement

approaches o in vivo cardiovascular research.
British journal of Pharmacology 161, 749-754

Fish acute toxicity test
Katsiadaki et al. (2021)

Dying for change: A roadmap to refine
the fish acute twicty test after 40 years
of applying a lethal endpoint.
Ecotanicology and Emvironmental Safety 223,
112585

Neuropathic pain
Percie du Sert & Rice (2014)
Improving the translation of analgesic drugs to the
dinic: animal modets of neuropathic pain.
British journal of Pharmacology 161, 749-754

Epilepsy
Modebadze et al. (2016)

A low mortality, high morbidity Reduced Intensity
Status Epilepticus (RISE) model of epilepsy and
epikeplogenssis in the rat.

PL0S ONE 11(2), 0147265
doi:10.1371/journal. pone,0147265

Ischaemic stroke
Percie du Sert N et al. (2017)

The IMPROVE Guidelines (tschaemia Models:
Procedural Refinements Of in Vivo Experiments).
Journal of Cerebral Blood Flow and Metabolism

37(11), 3488-3517
doi:10.1177/0271678X17709185

Vaccine potency testing
Hendriksen (2009)
Replacement, reduction and refinement
alternatives 10 animal use in vacdne potency
measurement.

Expert Review of Vaccines 8, 313-322




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
Tools

4 Would you like to contribute?
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Related changes
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5 Acknowledgements

Norecopa: PREPARE for better Science

«D
wiki.norecopa.no

Born from the knowledge that a lot of good
ideas on refinement circulate on discussion
forums, but never get published.

Designed to be
e a portal for rapid publication and
dissemination of these ideas
* a place to identify experts on specific
refinement techniques
e an aid to finding collaborators for
multi-lab studies on refinement
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Refinement Wiki
Clicker training
Clicker training is an operant conditioning based on positive reinforcement. When the animal offers the desired behavior, a click or another distinctive sound
Main page dary reinforcer) is delivered and within the following few seconds the reward is p d (primary reinforcer) ). 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

Help 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 d that they | d tasks by ing the clicker

Tools tranining of their cage mates!?).

m::“ s Clicker training can be used to train ani in a st free way. The f ing L are for
changes N %
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 &)

Printable version

e Rats: following a target stick, voluntarily change 1o a cage, observational leamning (2!

Clicker training with mice using a target &

Z:gominbnnlhoﬂ 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 o touched and lifted by a human, trimming nails, coming on command and is cimbing 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 ly 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 juice!*].

1. 11911 Fang 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 Lgidinger, 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): 58511, doi:10.3791/58511 &. ISSN 1940-
087X 7. PMC 62356084 . PMID 30417890 .

3. T Leidinger, Chark H Felix; Thone-Rei Christa; Baumgart, Nadine; Baumgart, Jan (6 March 2017). “Introducing Clicker Training as a
Cognitive Enrich for L y Mice" &, JoVE (Journal of Visualized Experiments) (121): e55415. doi:10.3791/55415, ISSN 1940-087X &,
PMC 5408971¢2. PMID 28287586 .

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.

Privacy policy About Norecopa Wiki  Disclaimers |m| Sty
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Pages created (August 2022)

Acclimatisation

Adrian Smith

Alphaxalone

Anaesthesia in neonates
Analgesia

Asepsis

Blood sampling of hamsters
Blood sampling of pigs
Blood sampling of rainbow trout
Breeding strategies for mice
Clicker training

Contingency plans
Decapitation

Dehydration

Detecting early onset of clinical signs in the mouse model of Covid-19

Detection of pain and distress in mice
EMLA cream
Embryo transfer

Experimental Autoimmune Encephalomyeltis (EAE)

Facial expression analysis

Food crunchers

Forced swim test

General discusson on use of analgesics

wiki.norecopa.no

Genotyping mice

Habituation training

Health monitoring

High-fat diets

Hot Bead Sterilisers

Housing nude mice

Housing research fish

Humane endpoints
Hydrodynamic gene delivery
Intra-ocular injections

Intranasal administration
Intraperitoneal injection
Intraperitoneal pentobarbitone
Irradiation for haematology studies
Ketamine and alpha-2 agonist combinations
Long-term anaesthesia in rodents
Lumpfish

Main Page

Marble Burying Test

Metabolic cages

Minipumps

Montanide adjuvant

Mouse Grimace Scale

wiki.norecopa.no/index.php/Special:AllPages
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Mouse handling
Nest building material

Non-invasive genetic sampling in wildlife research

Oestrus suppression in ferrets
Pneumocystis murina
Recapping needles
Refinement of oral gavage

Rotarod Test
Screening cell lines
Sedation of cattle
Splenectomy

Sterilisation of instruments
TTEAM and TTouch

Tail vein injection

The use of DMSO

Tramadol

Transport stress

Tumour cell implant into mammary fat pad
Ulcerative Dermatitis in Mice
Water quality

Xenopus laevis

Zebrafish swabbing
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Norecopa =0

About Norecopa Alternatives Databases & Guidelines Education & training Legislation Meetings More resources News PREPARE Speci:s Wiki

~.
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm-Benefit Assessment
Health and safety Health monitoring Humane endpoints Humane killing Journals
Literature searches and systematic reviews Organisations Reporting guidelines Severity classification Suppliers

All Wiki content is also retrievable from Norecopa's search engine

A simple instruction manual to keep the threshold for adding new content as low
as possible

BI\PUI TR RN I} s

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE ~
covers all aspects of design (including animal and facility related issues). .

Privacy - Terms
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CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

Homepage Project Team FAQ - == 1l

>

Detect

o Anonymous
a critical Y

S report
incident P

/\

v

e

Expert
analysis
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:p norecopa English-language newsletters

sHARE THE NEwsLETTER ON [ & (@ W

Newsletter no. 3-2022 from Norecopa

Welcome to Norecopa's third newsletter in 2022! n o reco pa ° n O/ n eWS/ n ews I ette rs

Please share this with your coll and

Norecopa maintains an international Webinars and Meetlngs Calendar (), which is updated
several times a week, with links to recorded webinars and events here ‘)'.

.
You will find shortcuts to several other key resources on our front page s 7 - 8 t I m e S a ye a r

We continue to maintain a list of resources related to the Covid-19 pandemic and about
preparedness in general: Be PREPAREd [l', . Let us know if you have additions.

You can tip a friend, subscribe or unsubscribe, and share the newsletter on social

isprpziesk iR e Sy g by 1,200 international subscribers

All Norecopa's newsletters can be read here [I and their content is indexed by the search
engine on Norecopa's website (7.

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

General update on Norecopa's activities
Overview: The rise of European 3R centres
Quality assurance of Norecopa's website
Infographics about non-animal methods
Resources from the RSPCA

European overview: Non-animal methods in science
Framework proposal for intensive 3R courses
News from other 3R Centres

Resources from Understanding Animal Research
Prizes and Grants

New books on animal welfare

Glimpses from research

A roadmap for behavioural studies
Food for thought

From the media

Webinars and Meetings Calendar

Have your colleagues subscribed?
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Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook
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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')

Shortcuts

> Give us some feedback!
> 2010/63/EU

> Information material

> Norecopa's Board

> Secretariat

> Sponsors

> Cookies & Privacy

> Site map

Resources developed in
collaboration with:

Norges milje- og
biovitenskapelige
universitet

U.S. Department
of Agriculture

English-language newsletters

Subscribe to our
newsletter

Your email addres: JEIEE

> Browse our latest newsletters





