Using a Refinement Wiki to enhance communication

@recopa.no/FELASA/w@

Adrian Smith
adrian.smith@norecopa.no
@adrian_3r

D

https://norecopa.no

Norecopa: PREPARE for better Science



L)

The idea of creating a Refinement Wiki came from Susanna Louhimies, whom we thank for
her encouragement and valuable comments at all stages of this process

Acknowledgements

A donation from the Norwegian Animal Protection Alliance's Research Fund financed
installation of the software

The Norwegian Animal Protection
Alliance’s Research Fund

@ Dyrevernalliansen

Norecopa: PREPARE for better Science



Acknowledgements @

All those who collaborated with Norecopa in the process of launching the Wiki, writing the
instruction manual and contributing the initial material:

Aurora Brgnstad Ngaire Dennison

Boris Jerchow Pascalle Van Loo

Elliot Lilley Paulin Jirknf t Contr'\butor?
Geoff Hale 1 you be the nex

Katharina Hohlbaum W‘“ Y viola Galligioni

Lucy Whitfield @yvind Waerenskjold

Alle other contributors.

And not least to Mark d'Alton who collated discussions on the VOLE forum so that they
could be added to the Wiki.

but the responsibility for this presentation is mine alone

Norecopa: PREPARE for better Science



Do you agree?

Refinement is often left up to the animal carers and technicians to
implement

You are in the best position to
understand and implement
refinement that is relevant to
the animals

- you know them and the facility
best.



Communication and Culture of Care!
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What do we need to communicate?

v"how to achieve valid data (a true treatment effect)

v"how to conduct reproducible and translatable experiments
v’ how to maximise animal welfare

v health & safety (of animals and people)

v a culture of care



We have to communicate...

The scientist
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The animal

Breeding

New social groups
Transportation

Acclimation to research facility
Allocation to experimental group
Adaptation to new diet

Handling and immobilisation

Blood sampling

often also:

injections, surgery

pain and distress
developing iliness, death
health and safety issues
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The Waste of Good Ideas...

deee, o o

archive archive discussions archive

Discussion forums Corridor chat Presentations Scientific papers
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@ 3R literature can be hard to find...

g" ake norecopa.no/more-resources/literature-searches-and-systematic-reviews

e We need to search in several databases (poor overlapping between them)

e Few scientists are aware of the specialist 3R-databases

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

* We have no one comprehensive "Journal of all the Three Rs”

. A lot of good 3R ideas are never published...
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norecopa.no : an updated overview of global 3R resources

Search filters

NOrecopa s ;

Typo tolerance:

Defauit v

Database

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

Classic AVs database (118)

+ M s Shsis 3 . 5 " Europ C issh f 3R
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling CUMGITB] |  cioin wesiig nishssan o1
. . . . . . . . . . E C ission | f 3R:
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm- Knowledge Sources (807) e
3 3 E C issi of NAMs
Health and safety Health monitoring Humane s Ricapkatiny \rach dlsdases 280)

approx. 8,900 webpages
350,000 hits annually s

Website (761)

Literature searches and systematic reviews Organi R

norecopa.no / More resources / Experimental desigl

Browse the databases

/-8 detailed newsletters per year

eBooks (286)
Free (199)
Held at NMBU Oslo (contact Kristine

Design and reporting of animal

Key products (68)
On loan (6)

ex p e ri m e nts 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). b

Author
Publisher
Supplier
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wiki.norecopa.no
The Refinement Wiki

N

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

Main page Discussion

Main Page Designed to be
| Gontnts 1] * a portal for rapid publication and
S TR dissemination of these ideas
- Wiy * a place to identify experts on specific
What ks hre G S refinement techniques

Related changes
Special pages

* an aid to finding collaborators for
multi-lab studies on refinement

Launched as covid-19 lockdown started... ®

Norecopa: PREPARE for better Science



L)

wiki.norecopa.no

The Refinement Wiki
Contents can be added anonymously or under

your name
slagl You can add content yourself, or ask me to so
Main Page it for you (anonymously or not)
Contents [hide]
Main page 1 Introduction and aims
Recent changes 1.1 List of pages created so far
Random page 2 Using the Refinement Wiki
Help about MediaWiki 2.1 Back to Norecopa's Main Page

3 Evidence base
4 Would you like to contribute?
5 Acknowledgements

Tools

What links here
Related changes
Special pages
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& AS191219 Talk Preferences Watchlist Contributions Log out

Page Discussion Read Edit Editsource View history # More v |Search Norecopa Wiki Q
L3 L Ll
Refinement Wiki g s
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 (¢ y ) is deli d and within the following few seconds the reward is p! (primary reil ,”’A 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.
"::“ pege o Animals are usually trained individually, though it is also possible to perform clicker training in a groups, e.g.
in mice, rats, and rabbits. For rats, it was demonstrated that they leared tasks by observing the clicker
Tools tranining of their cage mates'?),
::‘:::"’ et Clicker training can be used to train animals in a stress-free way. The ing behaviours are for
lat clw\ges . 1y .
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 &3
Printable version
Pamabar Bk Rats: following a target stick, voluntarily change to a cage, observational learning#!?!
L Clicker training with mice using a target 8
c:"h" 3kl 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 i and desired behavior is the hand. Right: The mice are trained in a group.

Two mice are following the target stick on the paim

3 Lo A o o(d)
reinforced by providing food stuff in form of treats and apple |unco| 5 of the expe ter's hand,

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/j.applanim.2016.05.012£. ISSN 0168-1591&.

2. 12027 gidinger, Charlotte Sophie; Kaiser, Nadine; Baumgart, Nadine; Baumgart, Jan (25 October 2018). "Using Clicker Training and Social
Observation to Teach Rats to Voluntarily Change Cages"#. JoVE (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511&. ISSN 1940-
087X. PMC 6235608% . PMID 30417890

3. 1 Leidinger, Cl t , Felix; Thone-Reineke, Christa; B: Nadine; B: , Jan (6 March 2017). "Introducing Clicker Training as a
Cognitive Enrichment for Laboratory Mice" . JoVE (Journal of Visualized Experiments) (121): 55415. doi:10.3791/55415%. ISSN 1940-087X .

PMC 5408971%. 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 18] s
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Pages created (June 2022) wiki.norecopa.no

Acclimatisation » Genotyping mice

o Adri
Alphaxalone

¢ Habituation training

¢ Health monitoring
+ High-fat diets
* Hot Bead Sterilisers

Anaesthesia in neonates
Analgesia

¢ Housing nude mice

Blood sampling of hamsters « Housing research fish

Blood sampling of pigs

+ Humane endpoints

« Hydrodynami ne delivery

Blood sampling of rainbow trout
' . « Intra-ocular injections

¢ Intranasal administration

¢ Intraperitoneal injection

Decapitation * Intraperitoneal pentobarbitone
¢ Dehydration o Irradiation for haematology studies
» Detecting early onset of clinical signs in the mouse model of Covid-19  « Ketamine and alpha-2 agonist combinations
« Detection of pain and distress in mice » Long-term anaesthesia in rodents
¢ EMLA cream o Lumpfish
« Embryo transfer * Main Page
¢ Experimental Autoimmune Encephalomyeltis (EAE) e Marble Burying Test
« Facial expression analysis + Metabolic cages
¢ Food

¢ Minipumps

¢ Forced swim test ¢ Montanide adjuvant

» General discusson on use of analgesics « 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
@rilisation of instruments>
e TTEAM and T Touch
¢ Tail vein injection
» The use of DMSO
¢ Tramadol

¢ Transport stress
¢ Tumour cell implant into mammary fat pad

@eraﬁve Dermatitis in MD

o Water quality

¢ Xenopus laevis
e Zebrafish swabbing
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Can we trust its contents?

The content of the Wiki is NOT curated by Norecopa's staff - responsibility for
content lies with the registered users who have contributed to it

Comments about the content of a page can be left on the page's Discussion tab
Comments to a contributor can be left on the their Talk page

It is up to the contributor to describe the evidence base for the refinement.
If the refinement has been published, the reference should be given

If it has only been presented at a scientific meeting, or is a preliminary or
observational finding, the contributor's username should be added

Norecopa: PREPARE for better Science
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NORSK ENGLISH

norecopa =

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

The Wiki is an integral part of Norecopa's website: norecopa.no
So all Wiki content is retrievable from Norecopa's search engine
In addition, the Wiki has its own internal search engine

We have written a simple instruction manual to keep the threshold for adding
new content as low as possible

Norecopa: PREPARE for better Science
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Original Article

Laboratory Animals
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PREPARE: guidelines for planning animal @00l

sagepub.co.uk/jounaisPermissions.

research and testing =

DO 10.1177/0023677217724823
journals sagepub.com/hamefian

Adrian J Smith', R Eddie Clutton?, Elliot Lilley?, @sacE

Kristine E Aa Hansen* and Trond Brattelid®

Abstract

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

Pre-published under Open Access on 3 August 2017,
sponsored by the Universities Federation for Animal

norecopa.no/PREPARE.

s
quidelines, planning, design, animal experiments, animal research

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

Introduction

The quality of animal-based studies is under increasing
scrutiny, for good scientific and ethical reasons. Studies
of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,'?

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

1.
even after the ion and journal of
reporting guidelines.® There is also widespread concern
about the lack of reproducibility and translatability of
laboratory animal research.*” This can, for example,
contribute towards the failure of drugs when they enter
human trials.* These issues come in addition to other
concerns, not unique to animal research, about publi-
cation bias, which tends to favour the reporting of posi-
tive results and can lead to the acceptance of claims as
fact.” This has understandably sparked a demand for
reduced waste when planning experiments involving
animals.'®'? Reporting guidelines alone cannot solve
the problem of wasteful experimentation, but thorough
planning will increase the likelihood of success and is an
important step in the implementation of the 3Rs of
Russell & Burch (replacement, reduction, refinement)."
The importance of attention to detail at all stages is,

lines for on how to plan
which are safe and scientifically sound, address animal

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

*Royal [Dickl School of Veterinary Studies, Easter Bush,
Midlothian, UK

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

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

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

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

Email: adrian.smith@norecopa.no
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Welfare (UFAW), UK

https://doi.org/10.1177/0023677217724823

Established 1926

Over 24,000 downloads from the
journal website so far



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

Objectives and timescale, funding and division of labour
Facility evaluation

Education and training

Health risks, waste disposal and decontamination

Items in pink are not
typically highlighted in
reporting guidelines

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
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The PREPARE Guidelines Cheekllst
Planning Fesearch and E on for

Adrian 1 Smith, R. Eddie Clutton”, Elliot Lilley, Kristine E. Aa. Hansen’ & Trond Brattelid®

“Werecops, c/o Norwegian Veterinary nstitute. P.0. Box 750 Sentrum. 0106 Osfo, Norway: *Royal (Dick Schosf of Veterinary Stuies, Easter Bush
Midothian, EH25 RG. UK ; “Research Animals Department. Science Group, ASPCA Witberforce Wy Southwater, Horsham, West Sussex, RH13 985S, UK
Section of Experimental Biemedicing. Dspartment of Production Animal Clinical Scences. Facully of Vet rinary Medi cine, Nonwegian University of Life
Sciences. £0. Box 8146 Dep.. 0033 Osio. Norway; “Division for Ressarch Managemsnt and Extemal Fanding. Westem Nerway University of Applied
Sciances. 5020 Bergen, Norway.

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

1. Formulation of the study
2. Dialogue between scientists and the animal facility S

3. Quality control of the componentsin the study e e
The topics will not always be addressed in the order in which they are presented here, a
checklist can be adapted to meet special needs, such as field studes. PREPARE indudes ¢

facilities, since in-house experiments are dependent upon their quality. The full version of t p———"
website, with links I ghobal resources, at hitps://norecopa.no/PREPARE.

The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-speciic guidelines are produced,
and as best practice within Laboratory Animal Science progresses.

Recommendation

1. Literature [ Form a clear hypothesis, with primary and secondary outcomes.
searches [ Consider the use of systematic reviews.
£ Dacideunca datab L » listctobe diad acd conckuct Ly

[] Assess the relevance of the spedes 1o be used, its bickgy and suitabifity 1o answer the experimental

-

] Assess the reproducibility and translatability of the project.

2. Legal issues [ Consider how the research s affected by relevant legisiation for animal research and other areas, e.g.
animal transport, occupational health and safety.

] Locate relevant guidance documents (e.9. EU guidance on project evaluation)

3. Ethical ssues, | [ Constructa lay summary.
harm-be nefit [ In dialogue with ethics committees, consider whether statements about this type of research have

assessment and already been produced.
humane endpoints (| Address the 3Rs freplacement, reduction, refinement) and hie 355 {good science. good sense,
Qoo

R I DOTCIT O TR T O
tand justify any likely animal ham
iscuss the leaming odjectives, if the animal use is for educational or purposes.

] Define objective, asily and unsquivocal dp

[T Discuss the justification, if any, for death asan end-point,

4. Experi T IS IET TOT STOTES, SR ST FOweT N ST aes Teven,

design and ] Define the exparimental unit and decide upon animal numbers,

statistical analysis | L] Choose methods of randomisation, prevent observer bias, and decide upon inclusion
and exclusion criteria.

norecopa

Recommendation

5.0bjectvesand | [J Amange meetings with all relevant staff when early plans for the project exist.

"":f"‘!‘" ":"‘"9 [ Construct a timescale for the project, indicating the need for assistance with preparation,
I:;)w s animal care, and waste

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

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

7. Education and [ Assess the cument comgetence of staff members and the need for further education or trainmg prior |
training O SOy

8. Health risks, ] Perform a risk assessment, incollaboration with the animal faciiy, for all persons and animals affected |
Waste disposal and TITECTy Or TOTEC Ty DY ITe Stoy-
decontamination

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

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

and procedures ] Consider the feasibility and validity of test procedures and the skills needed to perform them.
10. S-Desidesne g . y oy
animals ] Avoid generation of surphus animals. |

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

12.Housingand | [ Attendio the animais’ specific instincts and needs, in colisboration with expert stafl,

Mbaoky [ Discuss acclimatization, optimal housing conditions and procedares, environmental factors and any
Smitaioge oo dhes b o {ood decpnation <olifary bogsgngl

13. Experimental [ Develop refined procedures for caplure, immobilisation, marking, and release or refoming.
procedures [ Dewelop refmed procetures for subskince adme stration, Samping, sedatbon and anassthesia, s gery

and other techniques.

14. Humane killing. | [] Consult relevant legsiation and quidslines well in adrance of hizshudy.
release, reuse of N1 afine primary and emergency methods for humane kiling

rehomii
" [ Assess fhe competence of those who may have to perform these tasks
15. Neoropsy [ Construct a systematic plan for all stages of necropsy, induding location, and identification of all
animals and samples.
References
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5. Have the experiments been carried out before, and is any repetition justifiable?
6. What approaches to reduce distress z have been considered?

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

3-Ethical issues, harm-
benefit assessment and

humane endpoints

38 Construct a lay summary.

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
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PREPARE encourages scientists to collaborate with you
from Day 1 of planning!

e you have a right to know and will be more motivated

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

* you possess a large range of practical skills and are good at lateral thinking
e you know the animals best

e the animals know you best

* lack of involvement creates anxiety, depression and opposition to animal

research, as well as limiting creativity which might improve the experiments

Norecopa: PREPARE for better Science
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O
Enthusiasm for the Wiki “%of@v

The Fate of Good ldeas...

o . O
? ? ? Submission of material... &
closed open published no ( ! !
archive archive discussions archive
Discussion forums Corridor chat Presentations Scientific papers
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