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” ..better science?"

* valid data (a true treatment effect)
* reproducible and translatable experiments v
* best possible animal welfare |
* health & safety (of animals and people)

* aculture of care in the research group |

e communication of best practice to others coourbox.om
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nature International weekly journal of science

Scientists are becoming increasingly concerned about the validity of animal experiments

natllre International weekly journal of science

Swiss survey highlights potential flaws in animal
studi

Poor experimental design and statistical analysis col)d contribute to widespread problems in

Home l News & Comment | Research | Careers & Jobs | Current Issue | Archive | Audid

reclinical animal experime:

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

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

Br J Anaesth (2016) 116 (1): 37-45. DOI: https://doi.org/10.1093/bja/aev301
Published: 03 October 2015

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

=1y low, reflecting either
under-reporting or under-use. Analgesic dpscription, when given,
equently too limited to eng Producibility. Development of a

More than 70% of researchers have tried and failed to reproduce another scientist's experiments, and
more than half have failed to reproduce their own experiments. Those are some of the telling figures
t emerged from Nature's survey of 1,576 researchers who took a brief online questionnaire on
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arborist101.com

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




@ NOre

Critical issues behind the scenes that may not get

reported:
* Experience of the workers
* Inspection for signs of rot and to decide felling direction
e Additional equipment (winch, chains, straps, wedges)
* Routines and equipment for sharpening the chain
e Clearing-up and transport of logs
* Health and safety precautions — clothing,
onlookers

® ° Division of labour and costs

Starts long before the actual work.
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Solveig (38) forsket pa kreft,
ble selv uhelbredelig syk

Slar alarm om arbeidsforholdene pa Radiumhospitalet.
Sykehuset innremmer rutinesvikt.

ASLE HANSEN A DIANA BADI
ash@dagbladet.no ¥ dba@dagbladet.no

\ 1‘\

HELSEFARLIG ARBEIDSMILJ®: Solveig Garman-Vik (38) har fatt diagnosen akutt myelogen leukemi (AML) etter & ha jobbet med
kreftforskning pi Radiumhospitalet i elleve dr. Her far hun en klem av sykepleier Elisabeth A. Saghaug for hun gér hjem for helgen. Fi med
hvor fantastiske alle her pd Lovisenberg er mot meg, sier Solveig. Foto: LARS EIVIND BONES/DAGBLADET
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How do others achieve reproducibility?

https://www.meonuk.com/runway-markings-explained
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Birdstrike
Both engines fail

travelandleisure.com/airlines-airports/what-happens-when-planes-hit-birds
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15.25.33 | -01.38 | Kaptein | Cockpit V one, rotate £ norecopa

715.25.38 ”—01 .33 ‘Kaptein A Cockpitw positive rate

15.25.39  -01.32 Styrmann | Cockpit = Gear up please

15.25.39  -01.32 Kaptein Cockpit ‘ Gear up

15.26.37  -00.34 Kaptein Cockpit | Uh what a view of the Hudson today
15.26.42  -00.29 Styrmann | Cockpit ‘ Yeah

15.27.07 | -00.04 Kaptein Cockpit ' After takeoff checklist complete

15.27.10 ||-00.01 Kaptein Cockpit Birds
15.27.11 |-00.00 I Styrmann | Cockpit | Whoa

| 15.27.11 | 00.00

15.27.12 | +00.01 Kaptein Cockpit ' Oh ---

15.27.13 | +00.02 | Styrmann | Cockpit Oh yeah

15.27.14 | +00.03  Styrmann | Cockpit = Uh oh

15.27.15 7+00.04 ‘ Kaptein Cockpit . We got one rol... both of 'em rolling back

15.27.18 | +00.07 | Kaptein Cockpit ' Ignition, start

156.27.21  +00.10 | Kaptein Cockpit | I'm starting the APU

15.27.23  +00.12 | Kaptein Cockpit = My aircraft

15.27.24/ ; Styrmann | Cockpit | Your aircraft

15.27p8 Cockpit Get the QRH... loss of thrust on both engines

Mayday mayday mayday. Uh this is Cactus fifteen thirty
Radio | 5l nine, hit birds. We've lost thrust on both engines.
We're turning back towards LaGuardia.

Norecopa: PREPARE for better Science no.wikipedia.org/wiki/US_Airways_Flight_1549

15.27.32




10-15 checklists even on short routine flights

1B
|
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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

 Make sure that everyone is "on the same page"

Norecopa: PREPARE for better Science
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en.wikipedia.org

Hudson River, 2009

All 155 passengers and crew saved
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Rapid evacuation by trained cabin crew saved many lives

E gl
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3-minute whiteboard film

2

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

SUGGESTIONS FOR
*ANASTER PLAN
*A CONTINGENCY PLAN
*ACONTRACT (ANINAL

FACILITY & RESEARCH GROUP)

AIR TRAFFIC
CONTROLLERS

COLLABORAT ION
CANINAL CARERS AND TECHNICIANS
o/ + VETERINARIANS
/ 7 CFACILITY MANAGERS
- m

* HEALTH AND SAFETY
* TRANSLAT ABILITY

* SCIENTISTS AND THEIR STAFF
* ANINAL WELFARE AND ETHICS COMMITTEES
+ REGULATORS

WE ARRIVED BECAUSE WE WERE PREPARED e R Ca
VISIT: NORECOPANO/PREPARE
* REDULE THE RISK OF ANIMALS SUFFERING

« INPROVE OURNETHODS - DO BETTER SLIENCE!
 WRITE BETTER APPLICATIONS
norecopa + INPROVE WANUSCRI?T QUALITY

PREPARE FOR BETTER SCIENCE
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PREPARE: guidelines for planning animal
research and testing
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Adrian J Smith', R Eddie Clutton?, Elliot Lilley’, ®SAGE

Kristine E Aa Hansen“ and Trond Brattelid®

Abstract

There is widespread concern about the quality, 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,'?
cven after the jon 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-

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 triaks.* 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

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

lines for s on how 1o plan animal experiments
which are safe and scientifically sound, address animal

Norecopa, c/o Nerwegian Veterinary Instibute, P.O. Box 70,
Sectrum, Oslo. Noeway

"Royel IDick] Scheol of Veterinary Studies. Easter Bush,
Midlothian, UK
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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

* 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



PREPARE:

Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics: ltems in pink are not typically highlighted in
reporting guidelines

Formulation of the study

1. Literature searches

2. Legalissues

3. Ethical issues,[harm—benefit assessment]and humane endpc

4. Experimental design and statistical analysis

o2 Utrecht
W University

B o

CONNECT EXCHANGE SHARE

PREREGISTER .

The pathway to better science

)

PREPARE

Dial
5. ( Objectives and timescale, funding and division of labour
Facility evaluation

Education and training

8. \_Health risks, waste disposal and decontamination , o — T

MethOdS i norecopa.no/PREPARE and

9. Test substances and procedures Norecopa; PREPARE for befter Science ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1
10. Experimental animals T T . 5

11 Quarantine and health monitoring ] < e

12|_Housing and husbandry E

13. Experimental procedures

14( Humane Kkilling, release, reuse or rehoming
15| Necropsy

Norecopa: PREPARE for better Science
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PREPARE

The PREPARE Guidelines Checklist

Planning Research and Exp P on Animals: for &

Adrian J Smittr, R Eddie Cheton®, Bt Liley, Kristine E. As. Hanserr’ & Trond Braelid®

Worecope. 00 Norweg an Wtermary besdtute. 20 Box 750 Sectrum, 0106 Osko. Norway. *Aoyal 01ck) School of Veierinary Stuses. Gaster Bust
Wdonan £405 MG UK Research Aamats Department Soence Group, RPCA INDerforce Wiy Southaater Horsham, West Sussex. ANT 3 98S, 11K
Seca0n ot £ pers ow ot Romedcne. (wpatoet of A3 cnion Anina Coneal Scances Facvly of W ey Wed (e Norwepan (mawsey of (ife
Someces PO fox 8188 Oep Q033 (e Norwaty. Davinion for Renaarch Massguenesf and External Fundng Westem Nonsdy Univeenty of Apphed
Soweces. 5020 Bergen. Norway.

PREPARE consists of planning gusdelnes which are complemen tary 10 reporting guideline- -~
PREPARE covers the three broad aras which determine the qualdy ~f =

1. Formulation of the study
2 Dislooms »*

. apimal W elfare o7

The s wwt EWOIVE 25 MOrE SPECiEs- and Shuation -Pechic gudelnes are produced,
ad —=e canOr 3000y Animal Soence progresses.

Recommendation

nd T

norecopa

Recommendation

5.0tjectvesand | (] Amange meetings with al relevant staff when early plans for the praject exist

°":;" h‘:’"" [ Construct an approximats timescale br the project, Indicating the need br assistance with preparation,
and dvisn

|abour

animal care, and waste depos.
[ Discuss and disclose afl expected and potential costs.
(] Construct a detailed plan for dvision of abour and expenses at all stages of the study.

scal nspecton of the faci tes, © evaluate buidng and e qupment standards and needs
g levels attimes of extra rsk.

anl compelence of SIAT mempens and (he nesd fof horther stucabon of Irimng s |

hree Rs!

©. Mealth rks, | ] Pertor 4 ik amesament. doraton wilth $he anamal fackly, for all persons and ancmals ffocied |
witle dhpomi snd TTECTY O TR TECTY Oy TTY ST,
decontamination

[ Assess, and f necessary produce, specific gudance for all stages of the projct.
[ Discuss means br contanment, dacontamination, and disposs| of all tams in the s

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

1. Uterature

searches

] Foem a clear hypoess, with primary and secondary oulcomes.
(O] Consider the use of systematic reviews.

L oacice St datoto e Bad acdcoootocs Lt

[ Asmss the relewnce of the species 15 be usad, its bickogy and auitabilty 1o answer the sxpersents

(2] Assess the reproducibiity and transiatsbiy of the project

i RHinr

2, Logal issuns

[ Consider how the research is affected by relevant legisiation for animal research and other areas, ¢.9.
animal transpont, occupatonal health and safety,
] Locate mieaant gudance documents (2.9, BU gudance on project evakuation)

3. Etical issues,
harm-benefit

1l WETH

-

humans endponts

[ Construct a ey summary
] In dislogue with ethics commitiees, consider whether stalemests about this type of research have
already been produced

[ Aatresm the 3Hs Fepiacem et reducton, sefnemant i e 354 |good scence, good sen e

Sond so d ey

T T T ST TR S I RN T O TR TR TR
] Perdzes 8 Parm tenett amemmant and bty amy Histy smenal am
Bcuss the leaming objectves, i the animal use & for eAUCIbONY Of YaING Purpases.

] Define syectroe. sxsiy messirahie and URSGUNGERT RUTENE Snapoints

[ Dirws the pabibeabon, i any, for desin as &0 end-point

4
cesgn and
statistcyl akss

Hlﬂ

TR T SIS, e o PUNe BT D P E

TR

[C] Define ire sxparimentsl unk s decide upon simal rumbers.

L Chooss methods of randomisation, prevent cbserver bias, and dacide upon indusion
and exciusicn criera

Norecopa: PREPARE for better Science

|| | Ared e TN Of JUTRAE SR

aNEpcedurs | [ Congider the feasibiity and vl of fest procedures and the skils needed 1o perform them
10 Expermental  prif — —— - - -  ——
anmals

11. Quasantee and | ) Discuss he animaly’ kely haaith status, any needs for transpont, quarantine and isolation,

heakth monitoring health monlioring and consaquances for he parsonned

12 Housing and [ At o 95 By iy’ sl et o°d b colbonaten wiEh eman rial

husbandry [ Discims acchmatir ation, optimal housing condBons and procedorns, smamnmental facton endany

STt o B o 3 L ey Tl Sty Y D

13 Expermental | [ Deveiop refned proceciess £ caphure, smem bl alion. marang , ANG fease of fehoming

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

14 Humane ding. | [ Corsut retevant lageintion ang puideiines veell i advance of e siady.

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

refoming

[ Asness the compebance of thase whe may hae: 3o per » lasks

15 Necropsy [ Constucta systematic plan for all staQes of necropsy, Induding location, and identification of all

anmals and samgles.
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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



PREPARE is closely linked to
norecopa.no : an updated overview of global 3R resources

Search filters
NORSK ENGLISH

N O re C O p a ﬁ Search: Q E:.:Ec:m

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 Ci i y of 3Rs
Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture of care Education & Training Resources (567)
Europ Ci I I y of 3Rs
Email discussion lists Environmental enrichment Ethics Experimental design and reporting Harm-Benefit Assessment Knowledge Sources (807)
? : X 7 European Commission Inventory of NAMs
Health and safety Health monitoring Humane endpoints Humane killing Journals for Respiratory tract diseases (280)
: 7 2 A . =R ) s . NAL records (1688)
Literature searches and systematic reviews Organisations Reporting guidelines Severity classification Suppliers NORINA database (2141)
TextBase database (1501)
Website (761)
norecopa.no / More resources /| Experimental design and reporting approx- 91000 Webpages
350,000 hits annually R
Free (199)

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

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

Reviewed (85)

Search in the databases

This page supplements advice given in Section 4 of the PREPARE guidelines. PREPARE o 8 ANText
Title
covers all aspects of design (including animal and facility related issues). d| © asnor
Privecy.- Publisher
Supplier
Norecopa: PREPARE for better Science Record Number




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
text on this website can be searched simultaneously using the search field at
the top of every page.

> 3R Guide: a global overview of databases, guidelines, information centres, journals, email lists,
regulations and policies which may be of use when planning experiments which might include
animals. A quick overview of all the guidelines can be accessed here. Norecopa has written
several of these, including the PREPARE guidelines for planning animal research and testing.
> 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 school
to University, including dissection alternatives and surgical simulators. n o re co pa . n o/d ata ba ses_g u id e I i n es
> TextBase: a global overview of textbooks and other literature within laboratory animal science
and related topics.
> Classic AVs: a subset of NORINA covering audiovisual aids that are based on older technology.

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 Agricultural
Library
> European Commission datasets:

» 3Rs Knowledge Sources: over 800 resources collected by the Commission in 2016 Iin ks tO over 70 Othe r data bases

» 3Rs Education and Training Resources, over 560 items collected in 2018
» Non-animal models for respiratory tract diseases, over 280 models identified in a literature
review of over 21,000 publications

Here is an alphabetical global list of all the databases ci n the Norecopa website.

Norecopa: PREPARE for better Science



_ _ o (‘B norecopa
norecopa.no/3RGuide Links to 415 guidelines

A good practice guide to the administration of substances and
removal of blood, including routes and volumes

3R Guide database/c6721 (legacy id: 15079)

This paper provides the researcher in the safety evaluation laboratory with an up-to-date,
easy-to-use set of data sheets to aid in the study design process whilst at the same time
affording maximum welfare considerations to the experimental animals. ‘

A guide to defining and implementing protocols for the welfare
assessment of laboratory animals

3R Guide database/68ba4 (legacy id: 15065)

Eleventh report of the BVAAWF/FRAME/RSPCA/UFAW Joint Working Group on Refinement

A guide to the care and use of native Australian mammails in
research and teaching

3R Guide database/502ff (legacy id: 15377)

The Guide supports implementation of the Australian Code for the care and use of animals
for scientific purposes (8th edition, 2013) and ensures that the specific and unique needs of
Australian native mammals are met when these animals are used for scientific purposes.

"

colourbox.com

AAALAC Position Statements

3R Guide database/ef566 (legacy id: 15155)

In connection with its work of accreditation of animal care and use programmes, AAALAC
International has issued position statements on a number of key elements in such a
programme.

Norecopa: PREPARE for better Science
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Rat s.c. injection
¥ Nor

ecopa | 1,380 views

Testing anaesthetic depth in the chicken
# Norecopa | 598 views

Blood sampling from the pig Subcutaneous injection in the rabbit
t Norecopa | 3,914 views t Norecopa | 1,479 views

njection (method 2)

pa | 1,280 views

F#* Nor

- Blood collection from the saphenous vein in the mouse
t Norecopa | 6,777 views

ANATOMIA DE LA RAT

in the chick

Anatomia de la rata
¥ Norecopa | 977 views

Subcutaneous injection in the rat - Technique 1 Blood san
¥ Norecopa | 2,249 views ¥ Norecop

Lifting a rabbit !mmobllisaﬁon of the rabbit

Norecopa: PREPARE for better Science % 2 | 2,420 views % Norecopa | 2,072 views
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Training for animal

National Legislation (EU1)
Understand the na

ructed and managed a
gal responsibilities of
nvolv

ed

2=}

Basic and Appropriate Biology (EU3)

vor the b nciples of animal
ehaviour, care, biclogy and husbandry.

(51

Recognition of Pain, Suffering and
Distress (EUS)

y the normal condition and

ental animals and

behavioy
differentiate betwee

of exper
a normal animal and
ns of pain

suffering or distress.

B

Minor Procedures without Anaesthesia
(EU7)

ion to the theory relating to

s
riate techniq
ing and sampling relevant to

the speci i

injection,

7

Ethics, Animal Welfare and the 3Rs
(EU2)
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TextBase: Experimental Design and Reproducibility

in Preclinical Animal Studies
1,500 books related to LAS:

By José M. Sénchez Morgado & Aurora Brenstad (Eds.)

Record number: 8619d

n O re CO pa . n O/text ba Se This book provides grounds on how to plan and conduct LaboratoryAniml Scence s Medid 1

animal experiments that can be reproduced by others. It
touches on factors that may impact the reproducibility of animal
studies including: the animal genetic background, the animal

microbial flora, environmental and physiological variables José M BS.H‘thN ‘-?Nqado
affecting the animal, animal welfare, statistics and experimental HaTeR Sa S |
design, systematic reviews of animal studies, and the Experimenta| Design
publishing process. | oL sfs

and Reproducibility
The book addresses advanced undergraduates, graduate in Preclinical

students and all scientists working with animals. Anima| StUdieS

norecopa.no/textbase/experimental-design-and-reproducibility-in-preclinical-animal-studies
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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



norecopa

wiki.norecopa.no

- AS191219 Tak Wisichist C jons Log out

Ret U r n tO Page Discussion Read Edit Editsource View history ™ More v |Search Norecopa Wiki Q
homepage 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 reinf ) is deli d and within the following few seconds the reward is p d (primary reinf ), 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 e 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 k d tasks by observing the clicker

Tools tranining of their cage mates!?).

m::“ o Clicker training can be used to train ani in a st free way. The 1 ing L are for
changes " " .
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 e Rats: following a target stick, voluntarily change 1o a cage, observational learning <!2!

Clicker training with mice using a target &

Fc’;gommbvmlhon 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
s touched and lifted by a human, trimming nails, coming on command and is climbing on the experimenter's hand. If the
hand is lifted, the mouse will remain on the palm of
Pigs: Pigs can be easily trained to cooperate if they are treated empathetically and desired behavior is the hand. Right: The mice are trained in a group.
o A : & (4] Two mice are following the target stick on the paim
reinforced by providing food stuff in form of treats and apple juice!®!. of the expe tor's J

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 (Journal of Visualized Experiments) (140): e58511. doi:10.3791/58511 2. ISSN 1940-
087X 7. PMC 62356084 . PMID 30417890 .

3. T Leidinger, Cl 3 H Felix; Thone-Reineke, Christa; Baumgart, Nadine; Baumgart, Jan (6 March 2017). “Introducing Clicker Training as a

Cognitive Enrichment for Laboratory Mice" £, JoVE (Journal of Visualized Experiments) (121): e55415. doi:10.3791/55415, ISSN 1940-087X&.
PMC 54089714 . PMID 28287586 7.
. T "Positive Reinforcement Training in Large Experimental Animals® £ (PDF).

FS

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|m
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Pages created (March 2023)

¢ Acclimatisation
e Adrian Smith
¢ Alphaxalone

¢ Anaesthesia in neonates

s Analgesia
s Asepsis

¢ Blood sampling of hamsters

» Blood sampling of pigs

e Blood sampling of rainbow trout

¢ Breeding strategies for mice

o Clicker training

e Contingency plans

¢ Decapitation

o Detecting early onset of clinical signs in the mouse model of

Covid-19

¢ Detection of pain and distress in mice

o EMLA cream
e Embryo transfer

o Experimental Autoimmune Encephalomyeltis (EAE)

¢ Facial expression analysis

e Food crunchers

Norecopa: PREPARE for better Science
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General discusson on use of analgesics
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Long-term anaesthesia in rodents
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Main Page
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Metabolic cages
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Tail vein injection
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There is help available to PREPARE for better science at all levels

EU / National
Facility

Project

Procedure

Norecopa: PREPARE for better Science



ec.europa.eu/animals-in-science

The "Three Rs" and
ENVIRONMENT alternative approaches

European

C issi
— Replacement, Reduction and
European Commission > Environment > Chemicals > Animals used for scientific purposes Refinement — the "Three Rs"
Home About us Policies Funding Legal compliance News & outreac Validation, acceptance and >
use
Animals used for scientific purposes -
______________________________________________ Purposes _____  EU activities to advance »
alternatives

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

)

LTS
by N

Accessing accurate, relevant and up-to-date information on the Three Rs is a challenge for all those Member State activities to
use of animals. advance alternatives

P e o Finding and distributing
EU / Nati | Legislation and information on alternatives
/ Nationa implementation
Key resources v

EU legislative framework Search Tools

Implementation of Directive ~ Databases

2010/63/EU Portals and web-sites

Q&A and guidance documents Jr—
Other resources and
organisations
Animals used for scientific purposes  fRE]

Opinions of European Commission Expert Committees related to the use of animals in
Norecopa: PREPARE €xperiments



Facility

Program Description

A. Animal Care and Use Program

B.
C. Veterinary Care

i lant |
> PRl pcopa- PREPARE for better Science
Nore ?

e

ent
i Managem

| environment, Housing and

Animal e

A. Animal Procurement and Transportat:on ....................................................................... 29
1. Animaj Procurement .................................................................................................... 29
2. Transportation e 29

B. Preventive e 29
1. Animal Biosecurity ....................................................................................................... 29
2. Quarantine and Stabih'zaﬁon ....................................................................................... 30
3. Separation by Health Status ang B — 30

C. Clinica Care ang Management ...................................................................................... 30
1 Survelﬂance, Diagnosis Treatment and Contro| O OISR 30
2. Emergency g 31
3. Clinical Recorq Keeping .............................................................................................. 31
4. Diagnostic e 8 32
5. Drug Storage B 32

D. Surgery ........................................................................................................................... 32
1. Pre-Surgical Planning .................................................................................................. 32
2. Surgical e 33
3. Surgical Procedures .................................................................................................... 33
4. Aseptic Technique ....................................................................................................... 33
5 Intraoperative Moniton'ng ............................................................................................. 34



Quality assurance and a culture of care at
all levels in the animal facility

« SOPs describing good techniques, carried out by competent
operators
* Checklist (“contract”) between researcher and the facility
« The AAALAC Program Description template* can be a good
overall performance checklist
» Institutional policies on animal care and use
* Animal environment, housing and management -
« Veterinary care Photo: Naouel Gharbi
- Physical plant uib.no/en/zffac/54560/housing-system
A Master Plan as a weekly checklist for the whole facility during
the year

*www.aaalac.org/programdesc/index.cfm

norecopa.no/prepare/6-facility-evaluation/6a/general-principles

Norecopa: PREPARE for better Science
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norecopa.no/more-resources/master-plan-and-sops
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Threat and Error Management: attending to the small issues before they create a large one

D o

@,
=]

Q

eaugallecheese.com/Swiss-Che¥ge

0 @
Ad o
Q
\ 04 o
"Layer of defence" / @ @

or redundancy

",

wikipedia.org/wiki/Swiss_cheese_model

Weakness / hazard / failure

Norecopa: PREPARE for better Science
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Threat and Error Management: attending to the small issues before they create a large one

eaugallecheese.com/Swiss-Che¥ge Q

\ > d
"Layer of defence" { @

or redundancy

Weakness / hazard / failure

Major incident

Norecopa: PREPARE for better Science
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A Contingency Plan, based upon risk assessment

* Access to emergency services (police, fire, medical and veterinary help, security guards, personnel
transport in cases of acute illness)

* Means of communication with staff members at all levels .- 4%1
* SOPs for acute illness, including Q o L=
* serious haemorrhages -d_19 N . @l o
. \ ( —
° fainting ) . he \‘ght Of CO\I K 9 — )
. i n ‘n t = @ : ="
o All- d re\I\S\O o P
e need are | >
Many of thes 4.no/d -prep . U, g
recopa-: Ny 0

=

* corrosive injuries :
« and forms for reporting such injuries Temporary staff at weekends and holidays

* Firefighting, evacuation of personnel and animals

* Access to specialist services (e.g. ventilation system, plumbing, electrical installations, suppliers of
equipment)

* Routines in cases of power failure, water leaks and (if applicable) natural disasters such as flooding

* Routines for emergency killing of animals

* Routines in cases of threats to the facility or personnel

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

Norecopa: PREPARE for better Science
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Contingency and redundancy

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

Work in the spirit of AAALAC,

even if not accredited‘.

Photo: NMBU

Norecopa: PREPARE for better Science



Project

A contract between the animal facility and the
research group

Division of labour, responsibilities and cost
Clarifying all stages of the experiment

Ensuring that all necessary data are recorded

Norecopa: PREPARE for better Science

Animal | Researcher Not
facility applicable
Animal:
Arrival date
Species

Strain/stock and substrain

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

Number and sex

Age, weight, stage of life cycle on arrival

Pre-treatment (surgical or medical) from supplier

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

Acclimation time before the start of the experiment

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

Environment:

Type of housing: barrier/conventional

Temperature (mean + variation)

Light schedule

Relative humidity (mean + variation)

Number of air changes in the animal room/cabinet per hour

Environmental enrichment

Housing:

Free-range, shelf, cabinet, isolator

Cage type and size

Number and method of distribution of animals per cage
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The scientist

Blood glucose levels m
(mmol/L)
2 1

NOD/SCID RAG1 KO
Strain
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The mouse

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, gavaging, surgery
pain and distress
developing iliness and death



Communication and the Culture of Care

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

%g Culture of Care

.
The International Culture of Care Network il o & e ltaru o Cors
k The European Commission suggests the 'development of formal and informal
a communication channels, for mutual benefit with respect to science and animal welfare’

n o re Co p a o n O/co c Here are some examples from International Culture of Care network members

A demonstrable commitment, throughout the
establishment, to improving:

* animal welfare

* scientific quality

e care of staff

* transparency for all stakeholders, including the public

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
each others’ ideas about —
animal welfare’

It goes beyond simply complying with the law!

Norecopa: PREPARE for better Science
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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
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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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I v’ Better Science

v' Advancement of the 3Rs
v’ Safer working environment
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PREPARE for better Science
Let’s PREPARE together to ARRIVE in better shape:
how to plan animal experiments

Adrion Smith, Norecopa, ¢/o Norweglan Veterinary Institute, P.O. Box 64, 1431 As, Norway
adrien.smith@norecopa.no

What’s the problem? Ehe path to better scence
Preciinical In vivo research needs to be reproducible and translatable, while

maximising the animals” welfare and replacing them with alternatives

wherever possible. This can be summed up in the 3Rs of Russell & Burch:

o |
s m. m;enusts are usually well aware of reporting 'gi" ‘
@ |

guidelines when publishing research, These are

mportant, but a sub-standard study, like a burnt 2 & @
. cake, cannot be improved by a bemr Oesmptlon -
lines for gh not Y.
are of great help in d i betm riments.
S P n designing bt norecopa.no/PREPARE
What can Norecopa offer?
a 4 of for which include:

norecopa.no/Europhysiology

8,900 searchable webpages of quality 3R resources, with filters to facilitate searching

* the lines for animal with a checklist in over 30 languages
*  links to recordings of webnan covering all aspects of animal research
* an Calendar
* 2 of 400 for and animal research
* anEnglsh with the latest within | design
* the NORINA database of alternatives to animal use in education and training
*  aRefinement Wiki
Examples of Norecopa’s resources:

¥ Formulotion of a study
PREPARE ¥ Dialogue b and the animal faciity
¥ Quality control of the components in the study

norecopa. no/PREPARE

s wee SE—— W e =
- .

I
|

The Refinement Wiki
wiki.norecopa.no
mmmmmmvmawmwmmdm Mamwwmmwmm
Narchsk, the the Research Courall of Norwog
zmwuuwmhanmnmmwmwmmmm the Sticnsen Foundation, the Uniersities
Wetor

Ay (USDA) T gt e e

Norecopa: PREPARE for better Science



Thanks to Norecopa's main sponsors: @

+ Standing Committee on Business Affairs, Norwegian Parliament
* Norwegian Ministries of Agriculture and Fisheries

Research Council of Norway

Laboratory Animals Ltd.

Architect Finn Rahn's Legacy

Nordic Society Against Painful Experiments (NSMSD)
Norwegian Society for Animal Protection (Dyrebeskyttelsen Norge)
Norwegian Animal Protection Alliance (Dyrevernalliansen)

Novo Nordisk

Sanofi

Scottish Accreditation Board (SAB)

Stiansen Foundation

Universities Federation for Animal Welfare (UFAW)

US Department of Agriculture (USDA)

Graphics: colourbox.com

| o B L 7

. SANOFI
— imals
novo nordisk _
v ' Dag S-Stlanﬁﬂ'ns USDA
o T n Stiftelse
ZJ ; | o7 Ny ‘
A
SCOTISE ACCRENTATION BORD (VAR ‘

Dyrebeskyttelsen Norge @ YRENSIalEsEn
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About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings

Fish 2005 Wildlife 2008 Fish 2009
Meetings Calendar An informal guide to arranging a scientific meeting

Agricultural animals 2012

norecopa.no / Meetings / Meetings Calendar

Webinar and Meetings calendar

» 62nd Society of Toxicology (SOT) Meeting iz, Nashville, 19-23 March 2023
» Géttingen Minipigs Academy: VeterinanManaag .

tin
+ webpages for past mee .
sorted by topics In PREPARE

Peveo

World Organoid z Day, online event, 22 March 2023

Collaboration, Personal Power and Trust: Imperatives of Effective Leadership 2,
ESLAV/SVM/ECLAM meeting, Lidingd, 22-23 March 2023

Cleansing and decontamination z, online course, 23 March 2023

Humane Intervention Points: Refining Endpoint Terminology to Incorporate Non-euthanasia
Intervention Options to Improve Animal Welfare and Experimental Outcomes 2, webinar
(Wendy O. Williams), 24 March 2023

FRAME Training School on Experimental Design ¢z, Bergen, Norway, 27-29 March 2023
Simple Tips to Significantly Improve Rodent Surgical Outcomes ¢z, webinar (Marcel Perret-
Gentil), 28 March 2023

Revolutionizing translational psychiatry through rodent neuroethology z, COST TEATIME =
webinar (Yair Shemesh), 28 March 2023

Assessing and Alleviating Pain and Distress in Laboratory Animals i, online course, 28-30
March 2023

Introduction to the role of the Named Veterinary Surgeon (z, Birmingham, 28-29 March 2023
Exploratory versus confirmatory research z, EQIPD webinar (René Bernard), 29 March 2023
Researching Animal Research conference 2, online event, 30-31 March 2023

Clicker training as a refinement for mice (z, webinar (Nadine Baumgart), 31 March 2023

Norecopa: PREPARE for better Science

v

v

-

-

v v v w

More resources News PREPARE Specles

Field research 2017
Presentations

NORSK ENGLISH

Search: Q

Wiki

Past meetings

f [w]=]+

gs and recorded meetings

norecopa.no/meetings/meetings-calendar
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Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook
§) Norecopa on Twitter

Norecopa on LinkedIn

Street address

Arboretveien 57
1433 As

Postal address

% Norwegian Veterinary Institute
P.O. Box 64

N-1431 As, Norway

Org.no. 992 199 199

Bank account: 7694 05 12030
(IBAN: NO51 7694 0512 030)
(payment must be marked 12025

Norecopa')

Thank you for listening!

Norecopa: PREPARE for better Science

Shortcuts

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

> Information material

> Norecopa's Board

> Secretariat

> Sponsors

> Cookies & Privacy Policy

> Site map

Resources developed in
collaboration with:

Norges miljo- og
biovitenskapelige
universitet

U.S. Department
of Agriculture
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