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Norecopa is a National Consensus Platform for the 3Rs: @
Replacement, Reduction and Refinement of animal experiments

A member of ecopa:
European Consensus-Platform for Alternatives

which recognises National Consensus Platforms with ecopa@

4 stakeholders equally represented:
ecopa.eu

Animal
welfare
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Norway's National Consensus Platform for the

Three Rs: Replacement, Reduction and Refinement

and a source of global 3R resources

|
more from VOU ]

https://norecopa.no

Established in 2007

Qrecopa: PREPARE for better SciencD




)

40-slide powerpoint presentation about the 3Rs

All three Rs of Russell and Burch:

E} @ Replacement, Reduction & Refinement

CCac.ca

English, French and Spanish versions (soon German)

Free download from norecopa.no/3Rs

Norecopa: PREPARE for better Science
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norecopa.no : an updated overview of global 3R resources

Search filters
ﬁ . nOrecopa o::b:ce
Typo tolerance:
Default

Database

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

Classic AVs database (118)
European Commission Inventory of 3Rs

Anaesthesia and analgesia Animal facilities Animal welfare organisations Blood sampling Culture]|  education & Training Resources (567

European Commission Inventory of 3Rs

ﬂiscussion lists Environmental enrichment Ethics Experimental design and reporting Harm- Knowledge Sources (807)

European Commission Inventory of NAMs

Health and safety Health monitoring Humane endpoints Humane killing Journals for Respiratory tract diseases (280)
NAL records (1688)

NORINA database (3141)

TextBase database (1501)

Website (761)

Literature searches and systematic reviews Organisations Reporting guidelines Severity classification

norecopa.no / More resources /| Experimental design and reporting

Browse the databases

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

Design and reporting of animal el

experiments approx. 10,000 webpages Sevens 89

Search in the databases

This page supplements advice given in Section 4 of th /-8 detailed newsletters per year | ewes

covers all aspects of design (including animal and faciiy reiaweu issues,). :L:
or

Publisher

Supplier

Norecopa: PREPARE for better Science Record Number




NORSK ENGLISH

Norecopa =

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

Fish 2005 Wildlife 2008 Fish 2009 Agricultural aniss . 1 2017 Past meetings
Meetings Calendar An informal quidagsa E d meet\ngs ; ’
4 recorde
cetings an : :
¢ for pastm SCienaar norecopa.no/meetings/meetings-calendar

+ webpag®
Webinar and Meetings calendar

February 2024

> Annual meeting of Swedish animal technicians @, online, 1 February 2024

> CLAST course on Application of the 3Rs to the severity assessment framework z, 5-6 February 2024

> Animal experiments with cephalopods: The epistemic limits of legislation and administrative procedures out to the test =z, webinar
(Klaus Garditz), 6 February 2024 (Kenncode 467832)

> Limagerie in vivo comme outil de réduction et de raffinement chez I'animal de laboratoire z, webinar (Philippe Garrigue & Benjamin

Guillet), 8 February 2024

4th Italian Zebrafish Meeting i, Palermo, 7-9 February 2024

Integrating RAT resources into your training &z, webinar (Paul Flecknell & Jon Gledhill), 8 February 2024

CLAST course on Managing and Developing Teams =, hybrid, 13 February, 19 March, 16 April & 28 May 2024

Preregistration and open science - maximizing the knowledge gain from animal research 2, webinar (Céline Heinl), 16 February 2024

Social media and ethics , UKRIO webinar (Nicholas Gold), 21 February 2024

CLAST course on Advanced animal husbandry, care and enrichment practices @z, Oxford/online, start 23 February 2024

MRC course on Mouse Genetics and Colony Management for Researchers z, Harwell, 26-28 February 2024

World Organoid Research Day z, Cambridge, 27-28 February 2024

Young TPI Webinar Series (Il): in vitro and in silico: match made in heaven? > webinar (Aurélie Carlier & Christian Maas), 28 February

2024

Focus on Fish iz, RSPCA online event, 29 February 2024

vV V VvV VvV V V V V Vv

v



TRAINING SCHOOL FOCUS 20
wexeenmentae |~ ON FISH 74 %
DESIGN Practical refinements for fishes -

Nottingham, UK in research and testing

17-19 April 2024

e | - = .
pd e - @-omms 29 FEBRUARY 2024 L

REGISTRATION OPEN SOON
SEE HERE TO SIGN UP FOR
NOTIFICATIONS:

Norecopa: PREPARE for better Science



https.//norecopa.no/meetings

International consensus meetings

Harmonisation of the Care and Use of:
- Fish (2005)
- Wildlife (2008)
- Fish (2009)
- Agricultural animals (2012)
- Wildlife (2017)

All the presentations and consensus statements
on the web: a lasting resource

Norecopa: PREPARE for better Science



NORSK ENGLISH

norecopa Search:Q

L3
Pdf files of 80+
Ll
p rese ntat I o n s h e I d at About Norecopa Alternatives Databases & Guidelines Education Legislation Meetings Moreresources News PREPARE Species Wiki

l L
N o reco pa s m eetl ngs Fish 2005 Wildlife 2008 Fish 2009 Agricultural animals 2012 Field research 2017 Past meetings

Meetings Calendar An informal guide to arranging a scientific meeting Presentations

norecopa.no/meetings/presentations aooo

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

> General presentations

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

Title Speaker Affiliation Year

General presentations

Design of animal studies: Increasing Adrian Smith Norecopa 2020
reproducibility and animal welfare
PREPARE before you ARRIVE: Good Adrian Smith Norecopa 2019

reporting relies on good planning

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

[How far have we come? Berlin, Germany

NNordic 3R-Centres: What can we offer? z Tom Bengtsen Denmark's 3R- 2017
\ Center

IPrize-winning 3R activity in Norway Georil Eide University of 2017

\ Tromse, Norway
fHave the 3Rs made any difference? @ Elliot Lilley RSPCA, UK 2017
i

Norecopa: PREPARE for better Science




Databases & Guidelines

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

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

text on this websi

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

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

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

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

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

omissions.
The Norecopa website also includes four other collections:

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

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

review o 1,000 publications

Here is an alphabetical global list of all the databases ci

n the Norecopa website.

Norecopa: PREPARE for better Science

norecopa.no/databases-guidelines

links to over 70 other databases




norecopa.no/NORINA
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norecopa

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



Working Party Report

Guidance on the severity classification of scientific procedures
involving fish: report of a Working Group appointed by the

gian C latform for the Rep F i
and Refi t of animal iments (N

ChmaaRe 58 e ety A e O e,
LT

B (POCecam Eaheng R, ICREING SLIMDE § Of TURNGEhOL. T, TOdems, ‘Teve 31 WEer freshod
e

g camgn,
g e .

Kyweseta P har mref smemeerd furars skoct il weel

Laboratry Anemal 2011 16 DOE 181280 w3011 G070

Anrmy ane ahe MndimaBl D B hrw s A 00 Svene’ 08 ki By b, UG Bt da s

oty v Y 18

A S Y _/

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

Guidance on the severity
classification of procedures
involving fish

Report from a Working Group
convened by Norecopa

S Llywelyn-Jones, K Ryder and AJ Smith

Laboratory Animals, 45: 219-224, 2011

Norecopa: PREPARE for better Science norecopa.nolcategories
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Expert working group on severity classification of scientific p dures
performed on animals

FINAL REPORT

Brussals, Tuby 2009

Food deprivation in rodents
Toe clipping in mice

' Pain relief in rodents

- Fin clipping in fish

Condtacoed = msppent of B prtace of Dewcove 16 80P EEC oo e prosscmes of smmaly wed b
wcsmnfc ppeus

k. e sz

http://ec.europa.eu/environment/chemicals/lab_animals/pdf/report_ewg.pdf

P Hawkins, N Dennison, G Goodman, S Hetherington,
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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

Norecopa: PREPARE for better Science



nature International weekly journal of science

Scientists are becoming increasingly concerned about the validity of animal experiments

nature International weekly journal of science

Comment | Research | Careers & Jobs | Current Issue | Archive | Audid

Swiss survey highlights potential flaws in animal

Poor experimental design and statistical analysis cold contribute to widespread problems in
reclinical animal experim

Pain management in pigs undergoing 1,500 scientists lift the lid on reproducibility
experimental surgery ; d literatlll'e 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 October2015

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%) reprodu
articles. It wa at the reporting of postoperative pain

fanagement in the studies was remaraQly low, reflecting either
under -reporting or under-use. Analgesic gpscription, when given,

equently too limited to enghlaseProducibility. 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 emsrged from Nature's survey of 1,576 researchers who took a brief online questionnaire on

Norecopa: PREPARE for better Science
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Publication bias (reporting only positive results)
Low statistical power
P-value hacking (manipulating data to obtain significance)

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

s B8 e

norecopa.no/concerns

Norecopa: PREPARE for better Science



\ LY rorecops
humanbehaviour

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

Marcus R. Munafd &, Brian A. No

Button, Christopher 0. crambers FIGUTE 1: Threats to reproducible science.

Jan Wagenmakers, Jennifer J. Wa ) ) )
From: A manifesto for reproducible science

Nature Human Behaviour 1, Artic

33k Accesses | 618 Citations | Publish and/or Generate and
conduct next experiment specify hypothesis
Publication bias Failure to control for bias

Interpret results
P-hacking

Analyse data and
test hypothesis

P-hacking

Norecopa: PREPARE for better Science



Two frustrations:
'We can solve the reproducibility crisis by

e courses in Experimental Design that focus exclusively
on the "mathematical" aspects (e.g. randomisation,
experimental units, blinding, statistical methods) and
ignore the animal/human-related issues”

* better reporting

reddit.com

Norecopa: PREPARE for better Science
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Genotype
Group size _ Microbiome
Power A : E Transport
Bias o \ Social hierarchy
HARKing - = : Acclimation
p-hacking Environment

|| | , Procedures

.

Variability of Contif fferit
Unreliable and invalid data - Procedural suffering
Poor replicability Poor welfare

Norecopa: PREPARE for better Science



The road to better research

Why Open Science?
For research quality,
research integrity,

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

Experimental Design

Norecopa: PREPARE for better Science

o 2 Universiteit
Utrecht
g Share your
( S ' data and open
up your code

CONNECT EXCHANGE SHARE
Share surplus animals and
tissues on ATEX.uu.nl
S reregister on accor@ng to
Q zrech%-czltnals.eu : .
guidelhes
PREREGISTER ARRIVE
-
s|ee Publish,
B whatever the
S outcome
PLAN PUBLISH
Make a Data Management
Plan and set up

version-control software

ivd-utrecht.nl/en/news/better-animal-research-through-open-science-1
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How do others achieve reproducibility?

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

Norecopa: PREPARE for better Science
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10-15 checklists even on short routine flights

1B
|

Norecopa: PREPARE for better Science
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Birdstrike
Both engines fail

travelandleisure.com/airlines-airports/what-happens-when-planes-hit-birds

Norecopa: PREPARE for better Science



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




en.wikipedia.org

Hudson River, 2009

All 155 passengers and crew saved

Norecopa: PREPARE for better Science



L)
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 and ground staff

 Make sure that everyone is "on the same page"

Norecopa: PREPARE for better Science



colourbox.com
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OKA TINEY BESTSELLER

CHECKLIST

HOW T GET THINGS RIGHT

FHORK |

Norecopa: PREPARE for better Science

Surgical Safety Checklist

Before indu

(with at least nurse and anaesthetist)

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

O Yes

(with nurse, anaesthetist and surgeon)

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

Is the site marked?
O Yes
[0 Not applicable

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

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

Has antibiotic propL\yIaxis been given within

the last 60 minutes?
O Yes
[0 Not applicable

World Health | Patient Safety
Organization | awosanceorsuervieatn car

Before patient leaves operating room

(with nurse, anaesthetist and surgeon)

Nurse Verbally Confirms:
O The name of the procedure

O Completion of instrument, sponge and needle
counts

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

O Whether there are any equipment problems to be
addressed

Is the pulse oximeter on the patient and
functioning?

O Yes

Does the patient have a:

Known allergy?
O No
O Yes

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

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

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

Anticipated Critical Events

To Surgeon:

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

[0 What is the anticipated blood loss?

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

To Nursing Team:

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

O Are there equipment issues or any concerns?

Is essential imaging displayed?
O Yes
[0 Not applicable

This checklist is not intended to be comprehensive. Additions and modifications to fit local practice are encouraged.

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

amazon.com/gp/product/0312430000

To Surgeon, Anaesthetist and Nurse:

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

Revised 1/2009 © WHO, 2009
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Blood glucose levels
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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



Some of the animal-related issues...

The C57BL/6 mouse

¢».
charlesriver | JX Daborstery”

Divergence of C57BL/6 Laboratory Mouse Substrains

Ahlgren & Voikar (2019):
Behavioural differences
between /6J and /6N mice

i
?

nature.com/articles/s41684-019-0288-8

i £ e
B
o
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i
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| EVERY STEP OF THE WAy h BN | CRLEWY N | GRLBWY AN
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we are what we eat... @

Diet-Induced Metabolic Syndrome
in Rodent Models Laboratory Animal Diets:

A discussion of how diets made from purified ingredients influence

the phenotypes of the MS in commonly used rodent models. A Critica | Part Of Your In Vivo Resea rCh
Angela M. Gajda, MS, Michael A. Pellizzon, Ph.D., Most all of us are aware that certain diefary choices can increase or decrease the likeli-
Matthew R. Ric«i, Ph.D. and Edward A. Ulman, Ph.D. hood of developing certain diseases. Our diets can also change our metabolism as well
the levels of circulating factors (hormones, lipids, etc.) which may be markers for disease
TP risk. What is often overlooked is the fact that these concepts also apply to
DOI 10.1186/512986-018-0243-5 Nutrition & Metabolism laboratory animals, making diet a critical part of study design.
Matthew R. Ricci, Ph.D. and Edward A. Ulman, Ph.D.
PERSPECTIVE Open Access

The common use of improper control diets @
in diet-induced metabolic disease research
confounds data interpretation: the fiber

factor

Michael A. Pellizzon” and Matthew R. Ricci

norecopa.no/prepare/12-housing-and-husbandry/12a/general-principles

Currently no FELASA guidance on nutrition (a working group has been convened)

Norecopa: PREPARE for better Science
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(not just the direct suffering caused by the
procedure)

Contingent suffering

Fear, boredom and discomfort

Caused by, for example:

Transport, or changes in housing,
husbandry and social groups

animalcaresystems.com

Single-housed male mice show symptoms of what in humans would be
characterised as depression

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0111065

photo: colourbox.com

Norecopa: PREPARE for better Science
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Stress caused by capture and handling

@ INDEPENDENT

Scores of scientific studies based on
micn thrawn intn dnuht haranca 'I'hnv

wer g.% Improved animal handling results in better science (Y ~»

/ Watch later  Share
Mice picl 't act
naturally

lan Johnstor

B £ Youlube T2

https://www.nc3rs.org.uk/how-to-pick-up-a-mouse

Norecopa: PREPARE for better Science
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Sinus bradycardia

Baseline ventricular escape complexes
0.8 , ’
= | ’ l W |J ’ ‘ | I lf
-0.8 I

Labitt et al., 26 February 2021

Both sexes and 4 strains of mice, 3 experienced handlers

Labitt RN, Oxford EM, Davis AK, Butler SD & Daugherity EK (2021): A Validated Smartphone-Based Electrocardiogram Reveals Severe
Bradyarrhythmias during Immobilizing Restraint in Mice of Both Sexes and Four Strains. J. Am. Assoc. Lab. Anim. Sci.
doi: 10.30802/AALAS-JAALAS-20-000069

Norecopa: PREPARE for better Science



Pressure onthe ¢
throat area has been

RN eliminated.
B : : Immobilizing
- Baseline Three Finger Siniuie bradycardia, VEG
Qs 1 L
|
-0.8
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Artefacts caused by poor administration techniques

Photo: NMBU

» Are you sure that your injection ends up in the same place
each time?

» Are the injections painful?

» Are they realistic? (inframuscular injections in small animals)

Norecopa: PREPARE for better Science



‘X was administered by gavage in 3 daily doses’

nature.com/articles/s41684-021-00723-0.epdf

photo: NMBU youtube.com/watch?v=bdtVZtrr69c



Disposable needles are designed to be used only once!

Photo: AstraZeneca
nc3rs.org.uk/news/re-use-needles-indicator-culture-care



Home > News & Blog > How serious are we about asepsis for rodent surgery?

How serious are we about asepsis for rodent surgery?

Monday 03 April 2017

As part of the NC3Rs year of laboratory rodent e |QESI nQSia
welfare, our latest blog is from Professor Paul E .

Flecknell, Newcastle University on the issue of | th l
aseptic surgery. Paul is a world renowned
laboratory animal veterinarian who specialises in
anaesthesia and analgesia.

A rumour circulated recently amongst UK lab
animal veterinarians that the Home Office
Inspectorate (the UK regulator for animal

nc3rs.org.uk/news/how-serious-are-we-about-asepsis-rodent-surgery
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‘A simple’ case: a researcher wants a blood sample

photo:NMBU

medipoint.com/html/for u'se on mice html theodora.com/rodent_laboratory/ vimeo.com/486368886
e — blood_collection.html

The best blood sampling techniques are those where you can:

see the blood vessel

regulate the amount of blood you remove

stop the bleeding easily (including internal bleeding)

avoid damage to the surrounding tissue

collect samples rapidly, to avoid artefacts due to mechanical stress, temperature
changes, differing lengths of sampling time

DN N NN

Norecopa: PREPARE for better Science
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While we are waiting for the scientific evidence...

Carol M. Newton (1925-2014)

The three S’s

e Good Science
e Good Sense
e Good Sensibilities

National Library of Medicine

https://norecopa.no/3S

Norecopa: PREPARE for better Science



1.
2.

COMPILATION OF SEVERITY CLASSIFICATIONS ACROSS EUROPE

Collection of body fluids
Tissue sampling

Anaesthesia

Surgical interventions in
general

Abdominal and chest

cavity

Musculoskeletal system
Implantation of mini-
pumps, transponders
Organ transplantation
Implanted probes
Others

1. Irradiation &
chemotherapy
2. Exp to
3. Exposure to heat
4.  Exposure to cold
5.  Exposure to acids & basis
6.  Traumatization
; :';\halom in general 7. Pressure change
3. Bacterialinfections S s
;' Viral infections 10. Chronic hypoxia
1. Convulsions
2. CNSlesions
3. Ischaemias
4 Ml 1. Toxicity studies - general
2. Acute toxicity
3.  Sub-acute toxicity
4.  Chronic toxicity
\ 5. Reproduction toxicology
o ki 6.  Pharmacokinetic studies
2.  Bone metabolism 7. Batch testi
3. Glucose metabol : festioe
4. Body weight loss

Transplantation
Cellular reactions

Norecopa: PREPARE for better Science

onsWNE

Housing in general
Gnotobiology

Use of metabolic cages
Deprivation — water
Deprivation - food
Exposure to
overstimulation

Identification method and
tissue sampling for
genotyping

Germ cells

awn

GA animal model in the
experiment

Phenotype characteristics
Generation of GA animals
Tissue sampling for
genotyping

s wn

Aversive learning,
conditioned avoidance
behaviour and conflict

Deprivation - social
Deprivation - sleep
Deprivation — motion &
mobility
Pharmacologically induced

1. Feeding
2. Surgical interventions
3. Reproductive toxicology

(=

Condition of fur,
grooming, body orifices
Breathing, heart rate

it el o

wwN

Body

Behaviour & body posture
Reaction to artificial
stimulation; handling
behaviour; reaction to
physical contact

Food & water
consumption
Prostration

Self trauma

Body weight

Norecopa

norecopa.no/severity
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Mild, Moderate or Severe? A compilation of severity classification

norecopa.no/severity

The compilation covers

> Interventions on body systems and functions

» Substance administration
> - - -

» Surgical interventions

> Induction of diseases

Heart and circulation

Infectious diseases

Neurology and sensory organs

Endocrine, nutritional and metabolic diseases
Neoplasms

Immunology

VW Wi Ww

> Pharmacology and other external causes

» Physical impacts
» Generation of pain
» Pharmacological studies

> Housing, environment and behaviour

» Housing and nutrition

» Breeding and Reproduction
» GA animals

» Behaviour

> Foetuses and premature animals

> Clinical signs

Norecopa: PREPARE for better Science

[Source

o

Non-harmful /
/ severity
0

I / severity degree

ate / severity
2

[Directive 2010/63/EU,
Jannex Vill

of q of test
by which produce
clinical effects,
inramuscular, pnd withdrawal of blood
Intraperitoneal routes, samples (> 10 % of

gavage and Intravencusly
via superficial biood
vessels, where the

has no more

kircutating volume) in a
conscious animal within a
few days without volume

mild impact on the animal,
and the volumes are within
appropriate Smits for the
size and species of the
animal.

[Home Office (2014 a) ’

Injection by conventional
routes, l.e. subcutaneous,
intravenous, intraperitoneal
of intramuscular (assuming
competence of the person
performing the procedure
and that best practice
guidelines for volume, pH,
needle size, etc. are
followed). Multiple injections
by these routes may remain
in the mild category If there
are no cumulative effects.

[Federal Food Safety a
Veterinary Office FSVO
018)

Single injection of small
volumes s.c. and iLv.
(species-specific), Including

Iv.orip. in

at short

sedated animals by catheter
or tube and substances

= atlong
intervals (at least 24 hours).

into the body
such as enemas. Implants.
and permanent accesses.
that can be created and
used by means of a
minimally invasive

Inervals (several imes
within 24 hours). Implants
pnd permanent accesses
that have to be created by
means of a deep surgical
procedure or causing mild
Jong-term constraint on an
Bnimal,

Cheonic iv

Examples: Repeated iv or s¢
Injection of small volumes
(species-specific). Insertion
of cannulae into peripheral
blood vessels.

Katheters. Duodenal
infusion cannula. Hepatic
portal vein catheter. Gastric
ube of chronic intragastric
infusion cannula.

Injection of
tumour tissue. Single

or
jntravenous osmotic

mplants and permanent
pecesses that have 10 be
greated by means of a deep)|
Kurgical procedure and
Kausing severe long-term
strain on an animal.
Examples: Attachment of
implants on the locomotor
PPparatus or other large
mplants that restrict
movement (e.g. dorsal
skinfold chamber in mice).
Jmplantation of catheters In
the abdominal aorta or bile
Huct. Implantation of an
preerial blood-pressure
katheter In the aortic arch

Gavage. Ma the left carotid artery or
of osmotic and Yy n the aona via
v with the femoral anery.
Subcutaneously channelled pumps in a jacket wom by  Jmplantation of a
venous catheters. Kogs. of of a venous

Indwelling catheters in

pnd arterial catheter.




Quality assurance

Design / plan

Analysis Conduct

Report

Norecopa: PREPARE for better Science
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“Threat and Error Management”

eaugallecheese.com/Swiss-Cheese

Serious incidents

Weaknesses / dangers

wikipedia.org/wiki/Swiss_cheese_model

Norecopa: PREPARE for better Science



Contingency and redundancy

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

PREPARE draws on the authors'
experience in managing
accredited research facilities.

Photo: NMBU

Norecopa: PREPARE for better Science



r Design j

Analysis Conduct

L Reporting J

Identify and ensure the quality of (at least)
the critical points in the experiment:

Space Shuttle, NASA

for scientific output and animal welfare

Norecopa: PREPARE for better Science



NASA chsnews.com » no.wikipedia.org

Complex machines/animals create known or unknown unknown interactions

|
of Care!
Design weaknesses (which the engineers knew about!) We nEEd a Culture

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

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

A combination of many factors, each of which may be appear insignificant
until they occur simultaneously 57|

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®

%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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"because we've always done it that way"

WM X
B g "as often as necessary"

"there are no alternatives"

Shouldn't we as scientists be open for novel methods...?

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

Look for the acceptable, rather than choosing the
accepted.

https://medium.com/the-composite/in-defence-of-the-emperors-new-clothes-dd23b1c04455

Norecopa: PREPARE for better Science



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
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What if things go wrong?

wikipedia

Norecopa: PREPARE for better Science



Detect
a critical
incident

We all
learn
from it!

CIRS-LAS Portal

Critical incident reporting system in laboratory animal science

Anonymous
report

Expert
analysis

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

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

OPEN DIALOGUE ensures transparency in laboratory animal science
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research and testing
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Pre-published under Open Access on 3 August 2017,
sponsored by the Universities Federation for Animal
Welfare (UFAW), UK

https://doi.org/10.1177/0023677217724823

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 avalable, 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 broad areas which determine
the quality of the preparation for animal studies: formulation. dialogue between scientists and the animal
facility, and quatity 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 cn the Norecopa website, with links 10 guidelines for animal research and testing, at MtpsJ/

AW

Established 1926

norecopa na/PREPARE

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

Introduction

The qualty of animal-hased stodies it uader increasing
scratiny, for good scientific and ethical reasons. Stodies
of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,"”
even after the asd journal of

Keywords
guidelines, planning, design, anemal experimants, asimal research

in our experience, often underestimated by scientists.
Even small practical details can cause omissions ot arte-
facts that cas ruin experiments which in all other
respects have been well-designed, and generate health
risks for all mvolved. There is therefore, in our opinion,
an urgest need for detailed bt overarching geide-
lines for on bow 1o plas ]

reporting guidelines.” There is also concern
about the lack of reproducibility and translatability of
laboratory animal reseasch.*’ This can, for example,
contribute towards the failure of drugs when they cater
human trials.* These issoes come in addition to other
concerns, 5ot unique 10 animal research, about publi-
«cation bias, which tends to favour the reporting of posi-
tive results and can bead 10 the acceptance of claims as
fact.” This bas understandably sparked & demand for
reduced waste when plinning experiments involving
animals ' 12 Reporting guidelines alome cazmot solve
the problem of wasteful cxperimentation. bt thorough
planaing will iacrease the likelibood of suocess and is an
step in the implementation of the 3Rs of

& A0

The importasce of attention to detail a1 all stages is,

which are safe and scientically sound, address asimal

"Noracepe, clo Norwegian Veterinary lnsttute, PO Bas TS0
Senarum, Osie, Nerwey

eysi IDch] Schesl of Veterimary Stodies Easter Bush
Wetsthian, LK

Fesearch Animals Oepariment, Scance Growp, RSPCA
Soutwater, Hersham, West Susser, UK

‘Section of Expenmental Blomedicine, Department of Production

"Dvisen for Resewch Masagemens and External Fundeg.
Western Norway Uriversty of Asplied Soences. Bergen. Norwey

Corresponsing J
Adrian Se. Norecese. o Normegan Veterinary institate, PO
Bex 750 Sertrom, 0105 Oula, Norwey

Emal, adrian smen@rorecass na
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Over 33,000 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

5. [ Objectives and timescale, funding and division of labour

6. | Facility evaluation Items in pink are

7. | Education and training ;

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

Methods reporting guidelines

9. Test substances and procedures

10. Experimental animals

11( Quarantine and health monitoring ]
12|_Housing and husbandry

13. Experimental procedures

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

Norecopa: PREPARE for better Science



norecopa.no/PREPARE/prepare-checklist norecopa

L
1

5.M3 og [ Arangere moter med alle resevante personell nar tidige planer for prosjextet foreligger.
The PREPARE Guidelines Checklist fnanslerg og [ Lag en omtrentlig tidsramme for prosjektet, som viser behovene for assistanse med forberedelser,
Planning and im F on Animals: for arbeldstordeling dyrested, p o

[ Diskutere og legge frem alle forventede og potenslelle kostnader.

Adrlan J. Smitte, R. Eodle Clutton®, Elliot Lilley:, Kristine E. Aa. Hansene & Trond Brattelig*
[ Lage en detaljert pian for fordelingen av bdde arbeldsoppgavene og utgiftene, p alle stadiene | forseket.

“Norocopa, ¢/o Norwegian Viterinary Institute, PO. Bax 750 Sentrum, 0106 Oslo, Narway: *Royal (Dick) Schoa of Voterinary Studis, Easter Bush,
Midiothvan, EH25 GRG, UK ‘Research Animals Departmant, Scionce Group, RSPLA M asiaces Mic.. Sacdhoalas Uaceham (Mash Sosaas DUta 8O0 114
“Section of Experimental Biomedicine, Dapartment of Production Animal Clinical § for & evaluere pé utstyret og
Sciences, PO. Box 8146 Dep., 0033 Oalo, Norway: Divisian far Research Manage,

Sciences, 5020 Bergen, Novway.

. .
ved perioder med exstra risiko.
PREPARE' bestir av retningslinjer for planlegging av dyreforsok. Disse
som f.eks. ARRIVE®. PREPARE dekker de tre store omrddene som beste tansen hos personalet og evaluere behovet for videreutdanning og

1. Designet av studiet
2. Dialogen mellom forskerne og dyreavdelingen

1{]1]

11l WETH

-]

3. av de ulike 1 studiet
| praksis vil ke temaene alftid behandles | den rekkefoigen som er pn en, foreta en risikoevaluering som omfatter alle personene og dyrene
PREPARE-sjekklisten kan endres for & lvareta spesielle behov, 1.exs. ve direkte, av studlet.
b bbbkt dusere, spesifikke retingsanjer for alle stadiene av prosjeitet.
Norecopas Dettsider, med lenker tl globale ressurser, pé https://norec
PREPARE-Tetningslinjene er et dynamisk sett som vil videreutvikles ett...... e e g g et ey , dexontaminere og avhende alt utstyret som skal brukes | studiet.

produseres, og ettermvert som “best praksls” innenfor forseksayrmiljest forbedres.

o w1l =T &

) 9. Testsubstanser | CJ Oppgl s& mye som mullg om
09 -prosedyrer ] Evaluere glennomforbarheten og valditeten av 09 de praktiske som er
nedvendige for 4 glennomfere dem.
1. Utteratursek [ Formulere en klar hypotese, med primére og sexundzre mal.
[ Vurdere & foreta en av Review). 10. Forsoksdyr a tl dyrene som er for studiet g som Mé rapporteres.
7 Bestemme hvilke databaser og Informasjonsspestalister som skal brukes, og Konstruere sokebegrep. [ Unng produksjon av overskuddsdyr.
[ Vurdere resevansen av dyrearten som skal brukes, dens blologl og egnethet til 4 svare pa de 1. Karart Ob " — — -
eksperimentedie sporsmilene med minst mullg lidelse, og artens velferdsbeno, : ene 0g khice Oyoarios sarmeiigs halssstatis, oG Svenhulle I transport, karanten o Isoiasjon,
O Evaluere og v samt 9 09 for personalet.
2. Juridiske [ Vurdere hvordan forseket er pavirket av relevant lovgivning for dyreforsek og andre aktuelle omréder 12. Oppstalling () Ta hensyn B dyrenes spesifikie Instinktr og behov, | samrad med espertes.
sporsmdl S0 1.£Ks. dyretransport og helse, mil og sikkerhet. og stell O Diskutere optimale 0g prosedyer, 0g eventuetie
n
1iFns relovants ek, EU ! begrensninger ph disse (k. fasting efier oppstalling | enebu).
g 3. Etiske sporsmdl, | [ Skr ph
. Etlske sporsmdl, rive et av prosjektet
Kostniad- ] I dialog med etiske komitéer, vurdere om uttalelser om denne typen forsek er alerede bitt produsert. l".l::-svevlmemeﬂe [ Unvikle optimate metoder for fangs?, Immobllisering, merking og friseting eier omplassering.
nytteanalyse og | () Adressere “de 3 R-ene” (Replacement, Reduction, Refinement) og “de 3 S-ene” prosedyrer ([ Unvikle optimake metoder for & gi dyrene behanding, samt for provetaking, sedasjon og anestesl, Kirurgl
humane (Good Science, Good Sense, Good Sensibilities). 0g andre Inngrep.
endepunkter 3 vurdere Qs av forsoket og av negative resultater.
O Foretaen (“Harm-Beneft ") og o kan 14. Human [ Konsultere relevant lovghming og retningsinjer | god tid fer studlet.
oppsth under forssket :::‘%mﬁ: [ Definere de primare metodene for aviiving, samt metoder som kan brukes | en nedssituasion.
[ Diskutere lzringsmikene dersom dyrene skal brukes | undervisnings- eller treningsayemed. [ Evaluere kompetansen tl personene som mé foreta disse handlingene.
a prosjextet etter
15. Obduksjon Lage en itisk plan for alle stadiene | obduiksjonen, Inkl. iwor den skl fore [ jon av abe
[ Detinere objektive, lett malbare og utvetydige humane endepunkter. [ Lage en systematisk pi o one 5 g4, 09 Identiias| a
1 Diskutere behavet (s det er no) for & bruke ded som endepunitet for forseket dyrene og prévene som tas.
4. Exsperimenteit | [ Vurdere pliotforsek og diskutere statistisk styrke og signifikansniver. Referanser
design og statistisk | ] Definere den eksperimentelle enheten og bestemme antallet forsgksdyr. 1 ?anh A m:nmu RE.",I&:I:Y DED:‘:;‘:::KIA & Bunnlu: L:z:mf Guidelines for Plasning Animal Research and Testing.
analyse (3 Bestemme metogens for forhindre 0g bestemme 2. Kissnny C, Browne W, Culhill IC of al imgroving Bisacience Ressarch Resecting: The ARRIVE Guidelinos for Reserting Animal Aesearch.
Inklusjons- og eksklusjonskriterier. PAoS Biolagy. 2010; DOL 101371 fjeurnal phio. 1000412
Mer informasfon
hitps://norecopa.no/PREPARE | n  Q
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PREPARE I3

The PREPARE Guidelines Checklist

Planning Research and Experimental Procedures on Animals: Fecommendations for Excellence

Adrian J. Smith?®, R. Eddie Clutton®, Elliot Lilley*, Kristine E. Aa. Hansen® & Trond Brattelid*

“Norecopa, c/o Norwegian Veterinary Institute, P.0. Box 750 Sentrum, 0106 Oslo, Norway; *Royal (Dick) School of Veterinary Studies, Easter Bush,
Midlothian, EH25 9RG, U.K.; ‘Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, RH13 9RS, UK.;
“Section of Exp tal Bic Depar of Production Animal Clinical Faculty of y Medicine, Norwegian University of Life
Sciences, P.0. Box 8146 Dep., 0033 Oslo, Norway, *Division for Research Management and External Funding, Western Norway University of Applied
Sciences, 5020 Bergen, Norway.

PREPARE' consists of planning guidelines which are complementary to reporting guidelines such as ARRIVEZ.
PREPARE covers the three broad areas which determine the quality of the preparation for animal studies:
1. Formulation of the study
2. Dialogue between scientists and the animal facility
3. Quality control of the components in the study
The topics will not always be addressed in the order in which they are presented here, and some topics overlap. The PREPARE
checklist can be adapted to meet special needs, such as field studies. PREPARE includes guidance on the management of animal
facilities, since in-house experiments are dependent upon their quality. The full version of the guidelines is available on the Norecopa
website, with links to global resources, at https://norecopa.no/PREPARE.
The PREPARE guidelines are a dynamic set which will evolve as more species- and situation-specific guidelines are produced,
| and as best practice within Laboratory Animal Science progresses.

Formulation of the study

[ Consider the use of systematic reviews.

[ Decide upon databases and information specialists to be consulted, and construct search
terms.




Nore
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The PREPARE Guidelines Checklist

Planning Research and Experimental Procedures on Animals: RFecommendations for

Excellence

Adrian J. Smith?, R. Eddie Clutton®, Elliot Lilley®, Kristine E. Aa. Hansen® & Trond Brattelid®

2 Norecapa, c/o Norwegian Veterinary Institute, P.0. Box 750 Sentrum, 0106 Oslo, Norway; © Royal (Dick) School of Veterinary Studies, Easter Bush,
Midlothian, EH25 9RG, U.K.; ¢ Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, RH13 9RS,
U.K.; 9 Section of Experimental Biomedicine, Department of Production Animal Clinical Sciences, Faculty of Veterinary Medicine, Norwegian University of
Life Sciences, P.0. Box 8146 Dep., 0033 Oslo, Norway; ¢ Division for Research Management and External Funding, Western Norway University of Applied
Sciences, 5020 Bergen, Norway.

PREPARE consists of planning guidelines which are complementary to reporting guidelines such as ARRIVE.
PREPARE covers the three broad areas which determine the quality of the preparation for animal studies:
1. Formulation of the study

2. Dialogue between scientists and the animal facility

3. Quality control of the components in the study

The topics will not always be addressed in the order in which they are presented here, and some topics overlap. The PREPARE
checklist can be adapted to meet special needs, such as field studies. PREPARE includes guidance on the management of animal
facilities, since in-house experiments are dependent upon their quality. The full version of the guidelines is available on the Norecopa
website, with links to global resources, at https://norecopa.no/PREPARE. The PREPARE guidelines are a dynamic set which will evolve
as more species- and situation-specific guidelines are produced, and as best practice within Laboratory Animal Science progresses.

Create new PREPARE checklist

Open existing checklist



ecopa

Your auth code for this klist is deeb7d [ PleaséNave this code so you are able to open your checklist at a later time. You
can_g#0 bookmark this page.

1. Literature searches Form a clear hypothesis, with primary and secondary outcomes.

Consider the use of systematic reviews.

Vi
< Decide @ses and information specialists to be consulted, and construct search
terms.

Assess the relevance of the species to be used, its biology and suitability to answer the
experimental questions with the least suffering, and its welfare needs.

Assess the reproducibility and translatability of the project.

2. Legal issues Consider how the research is affected by relevant legislation for animal research and other

Nore areas, e.g. animal transport, occupational health and safety.



norecopa
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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



3Rs resources Search 3Rs

resources

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

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

Hubs and microsites

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

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

3Rs advice for project
licence applicants

3Rs for the public 3Rs video presentation

3Rs in toxicology and
regulatory sciences

o . 3R$ ety .

1
N EE
Guidance and resources Resources and Demonstrating the 3Rs NC3Rs programmes in
to help applicants information on the 3Rs in principle and practice. drug and chemical safety
address the 3Rs aspects  aimed at a non-specialist testing.
of a Home Office project audience.
licence application.

nc3rs.org.uk/3rs-resources



Resource hubs

Science Home | Companion animals | Farm animals ECUIGEIRLEECL I Wildlife | Animal Sentience

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

S Print

Ethical review Culture of care Severe suffering Welfare and
severity assessment
w . \Vg |
Housing and care Refining procedures Genetically altered Non-human
animals and primates

biotechnology

science.rspca.org.uk/sciencegroup/researchanimals/reportsandresources
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Animal | Researcher Not
facility applicable
Animal:
Arrival date
A contract between the animal facility and the

research group

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

Number and sex

Age, weight, stage of life cycle on arrival

Division of labour, responsibilities and cost

Pre-treatment (surgical or medical) from supplier

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

Cla rifyi ng a I I stages Of th e expe ri m e nt Acclimation time before the start of the experiment

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

Environment:

Ensuring that all necessary data are recorded

Type of housing: barrier/conventional

Temperature (mean + variation)

Light schedule

Relative humidity (mean + variation)

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

Environmental enrichment

Housing:

Free-range, shelf, cabinet, isolator

Cage type and size

Number and method of distribution of animals per cage

Norecopa: PREPARE for better Science



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 - %/’T
* SOPs for acute illness, including 419 Q l//;/f;f]
* serious haemorrhages . oVvia- N I e 3 _—
- fainting mented in the light of C Q Q ,%,:://_ 1 B
" revised upp'e ared | & — 0
d to be rev! no/be-Prep 1 ad o
These Nee norecopd W5

=

* 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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Reporting guidelines are not new...and they have not solved the reproducibility crisis

* Guidelines for specification of animals and husbandry methods when reporting the

results of animal experiments (GV-SOLAS, 1985)
* Reporting animal use in scientific papers (Jane Smith et al.), 1997

« Obrink & Rehbinder: Animal definition: a necessity for the validity of animal

experiments? Laboratory Animals, 2000
* Guidelines for reporting the results of experiments on fish (2000)

* ARRIVE Guidelines, 2010; & v.2.0 in 2019 (Kilkenny et al.; Percie du Sert et al.)
* Gold Standard Publication Checklist, 2010 (SYRCLE)

* Institute for Laboratory Animal Research, NRC, 2011

* Instructions to authors, in many journals

Norecopa: PREPARE for better Science



The ARRIVE guidelines 2019: updated guidelines for @
reporting animal research

Nathalie Percie du Sert!, Viki Hurst!, Amrita Ahluwalia?, Sabina Alam?, Marc T. Avey*, Monya Baker®,

William J. Browne$, Alejandra Clark?, Innes C. Cuthillé, Ulrich Dirnagl?, Michael Emerson?, Paul

Garner'?, Stephen T. Holgate'!, David W. Howells'?, Natasha A. Karp'3, Katie Lidster’, Catriona J. biorxiv.org/content/lo.1101/703 181v1
MacCallum'#, Malcolm Macleod'®, Ole Petersen'®, Frances Rawle'’, Penny Reynolds'®, Kieron

Rooney'?, Emily S. Sena's, Shai D. Silberberg?®, Thomas Steckler?!, Hanno Wiirbel??

Version 1 of ARRIVE (2010) 'endorsed by more than a thousand journals'

but
‘'only a small number of journals actively enforce compliance'

(Swiss study in 2016: 51% of researchers publishing in journals that had endorsed ARRIVE had never
heard of them)

'Important information as set out in the ARRIVE guidelines is still missing from most publications sampled:
randomisation 30-30%
blinding 20%
sample size justification <10%
all basic animal characteristics <10%'

'Providing the level of journal or editorial input to ensure compliance with all the items of the ARRIVE
guidelines is unlikely to be sustainable for most journals because of the resources needed'

Norecopa: PREPARE for better Science
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The ARRIVE guidelines 2.0

This section of the website provides detailed explanations about each item of the guidelines. Use the left-hand side menu to
navigate to each item.

To facilitate a step-wise approach to improving reporting, the guidelines are organised into two prioritised sets:

ARRIVE Essential 10

These ten items are the basic minimum that must be included in any manuscript describing animal research. Without this
information readers and reviewers cannot assess the reliability of the findings.

Recommended Set

These items complement the Essential 10 set and add important context to the study described. Reporting the items in both
sets represents best practice.

Norecopa: PREPARE for better Science



ARRIVE 2.0

ARRIVE Essential 10

For each experime esign including:

a. The groups being eompared Indudinq control groups. If no control group has been used,
the rationale should be stated.

b. The experimental unit (e.g. a single animal, litter, or cage of animals).

Sample size 2 a. Specify the exact ber of i | units all d to each group, and the total
number in each experiment. Also indicate the total number of animals used.
b. Explain how the sample size was decided. Provide details of any a priori sample size
lation, if done.
Inclusion and 3 | a. Describe any criteria blished a priori for i g and i (or
exclusion criteria experimental units) during the experiment, and data pomts during the analysns
b. For each experimental group, report any animals, experimental units or data points not
included in the analysis and explain why.
c. For each analysis, report the exact value of N in each experimental group.
R 4 |D the used:
a. To allocate experimental units to control and groups. If isation was used,
provide the method of randomisation.
b. To minimi tial confi ing factors such as the order of treatments and
or animallcage locati
Blinding 5 | Describe who was aware of the group allocation at the different stages of the experiment
(during the ion, the of the exp the and the data
analysis).
Outcome 6 a. Clearly define all outcome measures assessed (e.g. cell death, molecular markers, or
measures behavioural changes).
b. For hypothesis-testing studies, specify the primary , i.e. the
measure that was used to determine the sample size.
Statistical T a. Provide details of the statistical methods used for each analysis.
methods b. Specify the experimental unit that was used for each statistical test.
c. Describe any methods used to assess whether the data met the assumptions of the
statistical approach.
Experimental 8 a. Provide details of the ani used, i ing ies, strain and in, sex, age or
animals developmental stage, and weight.
b. Provide further f on the pi of ani health status,
genetic modification status, genotype, and any p p
Experimental 9 For each group, di 3 ibe the p in gh detail to
procedures allow others to replicate them Indudmg
a. What was done, how it was done and what was used.
b. When and how often.
c. Where (including detail of any acclimation periods).
d. Why (provide rationale for procedures).
Results 10 Foreachv‘ ducted, including independ licati report:
/descripti for each experi | group, with a of variability
where appllwble

b. If applicable, the effect size with a confidence interval.

Norecopa: PREPARE for better Science
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ARRIVE 2.0

Abstract 11 | Provide an accurate st ary-of-the-research-objectives, animal species, strain and sex, key
methods, principal findings, and study conclusions.

Background 12 | a. Include sufficient scientific background to understand the rationale and context for the
study, and explain the experimental approach.

b. Explain how the animal species and model used address the scientific objectives and,
where appropriate, the relevance to human biology.

Objectives 13 | Clearly describe the research question, research objectives and, where appropriate, specific
hypotheses being tested.

Ethical statement | 14 | Provide the name of the ethical review committee or equivalent that has approved the use of
animals in this study and any relevant licence or protocol numbers (if applicable). If ethical
approval was not sought or granted, provide a justification.

Housing and 15 | Provide details of housing and husbandry conditions, including any environmental enrichment.

husbandry

Animal careand | 16 | a. Describe any interventions or steps taken in the experimental protocols to reduce pain,

monitoring suffering and distress.

b. Report any expected or unexpected adverse events.
c. Describe the humane endpoints established for the study and the frequency of monitoring.

Interpretation 17 | a. Interpret the results, taking into account the study objectives and hypotheses, current theory

Iscientific and other relevant studies in the literature.

implications b. Comment on the study limitations including potential sources of bias, limitations of the
animal model, and imprecision associated with the results.

Generalisability 18 | Comment on whether, and how, the findings of this study are likely to generalise to other

franslation species or experimental conditions, including any relevance to human biology (where
appropriate).

Protocol 19 | Provide a statement indicating whether a protocol (including the research question, key design

registration features, and analysis plan) was prepared before the study, and if and where this protocol was
registered.

Data access 20 | Provide a statement describing if and where study data are available.

Declaration of 21 | a. Declare any potential conflicts of interest, including financial and non-financial. If none exist,

interests this should be stated.

b. List all funding sources (including grant identifier) and the role of the funder(s) in the design,
analysis and reporting of the study.

Norecopa: PREPARE for better Science
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RlVE Home About ARRIVE guidelines Supporters ~ R ces Publicati News

ARRIVE guidelines RECOMMENDED SET

Essential 10 11 . Abstract

. Study design

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

. Sample size " key methods, principal findings, and study conclusions.

. Inclusion and exclusion
criteria Explanation m

. Randomisation

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

. Blinding reliability of the study [1]. The abstract is often used as a screening tool by readers to decide whether to read the full article or
whether to select an article for inclusion in a systematic review. However, abstracts often either do not contain enough

. Outcome measures information for this purpose [2], or contain information that is inconsistent with the results in the rest of the manuscript [3.4]. In
systematic reviews, initial screens to identify papers are based on titles, abstracts and keywords [5). Leaving out of the abstract
. Statistical methods information such as the species of animal used or the drugs being tested, limits the value of preclinical systematic reviews as
relevant studies cannot be identified and included. For example, in a systematic review of the effect of the MVAB5A vaccine on
- Experimental animals tuberculosis challenge in animals, the largest preclinical trial did not include the vaccine name in the abstract or keywords of

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

To maximise utility, include details of the species, sex and strain of animals used, and accurately report the methods, results

10. Results and conclusions of the study. Also describe the objectives of the study, including whether it was designed to either test a

specific hypothesis or to generate a new hypothesis (see item 13 — Objectives). Incorporating this information will enable

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

11. Abstract

12. Background References

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

13. Objectives

14. Ethical statement

Norecopa: PREPARE for better Science



norecopa.no / PREPARE / 10-Experimental animals / nOfeCOQa

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

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

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

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

> Age, developmental stage, sex and weight
> Stage of oestrous cycle and any previous breedina historv

> Any necessary pre-treatment (e.g. castration
for this

More resources

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

> Examples and references @ from the NC3Rs

> i inbred strains i

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

Mouse Locator, UK =

The Collaborative Cross panel of inbred mouse strains

Nude mice - more than what meets the eye @

The Rat Guide @

Rat Behavior and Biology =

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

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

vV VvV VvV VvV Vv
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"We ARRIVED, because we were PREPARED"

I

I v’ Better Science

v' Advancement of the 3Rs
v’ Safer working environment

R =

» Norecopa: PREPARE for better Science
l I
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vimeo.com/358069203 or norecopa.no/PREPARE/film
3-minute cartoon film

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

SUGGESTIONS FOR

*AMASTER PLAN
*ACONTINGENCY PLAN
*ACONTRACT (ANINAL

'A"H IREW

145,
= QIOJID

FACILITY & RESEARCH 6ROUP)

« PRECISION STAFF " app mmc
« REPLICABILITY LONTROLLERS

S .
* HEALTH AND SAFETY
* TRANSLATABILITY = i
) * ANINAL CARERS AND TECHNICIANS
g 4 + VETERIVARIANS
TN / p * FACILITY MANAGERS

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

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

+ INPROVE OURMETHODS - DO BETTER SCIENCE!
 WRITE BETTER APPLICATIONS
norecopa + INPROVE WANUSCRI?T QUALITY

PREPARE FOR BETTER SCIENCE -
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Why is 3R literature hard to find?

* Bibliographic databases are often not used adequately (poor overlapping

between the databases)

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

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

« Databases rarely flag 3R-papers with explicit thesaurus terms

« We have no single "Journal of Alternatives”

Norecopa: PREPARE for better Science
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norecopa.no/prepare/1-literature-searches

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

Radboud University % Radboudumc

Norecopa: PREPARE for better Science



3R improvements are often not highlighted in the scientific literature

http://www.theodora.com_/rodent_laboratow/bl photo:NMBU
ood_collection.html

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

Norecopa: PREPARE for better Science
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Saphenous vein puncture for blood sampling of
the mouse, rat, hamster, gerbil, guineapig, ferret
and mink

Annehse Hem Adrlan J. Smlth2 & Per Solberg’

*t" "0 Box 4404 Torshov, N-0403 Oslo and
© Laboratory Animals Ltd. Laboratory Animals (1998) 32, 364-368 nce, PO Box 8146 Dep., N-0033 Oslo,

Summary

A method is described for blood collection from the lateral saphenous vein. This enables rapid
sampling, which if necessary can be repeated from the same site without a need for new
puncture wounds. The method is a humane and practical alternative to cardiac and retro-
orbital puncture, in species where venepuncture has traditionally been regarded as
problematic.

Keywords Saphenous vein; blood sampling; mouse; rat; hamster; gerbil; guineapig; rodent;
ferret; mink

The title and abstract are critical, because they are often the only parts that are indexed.
They must contain 3R-terms that will be detected by indexers!

Not necessarily a high-impact journal.

Norecopa: PREPARE for better Science
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A great source of 3R resources:

Christine, Ontario

speakingofresearch.com/2016/12/08/why-i-am-proud-to-be-a-registered-veterinary-technician-in-animal-research

Norecopa: PREPARE for better Science
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The Waste of Good Ideas...
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archive archive discussions archive

Discussion forums Corridor chat Presentations Scientific papers

Norecopa: PREPARE for better Science



. {p norecopa
wiki.norecopa.no

& AS191219 Tak Viatchist C jons  Log out

Page Discussion Read Edit Editsource Viewhistory # More v |Search Norecopa Wiki Q)

g‘l\al’e 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 (s 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.

::':"" pege . 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 observing the clicker
Tools tranining of their cage mates!).
e o Clicker training can be used to train ani in a stress-free way. The K ing i are for
toad fe - what this technique can be used for:
Special pages Mice: entering a tunnel, following a target stick, climbing on the palm of the hand Pl
Printable version
Rats: following a target stick, voluntarily change o a cage, observational leaming %!

Page .,.b,::;, Rabbits: ) ) i N . . ' Clicker training with n_lleo uslflg a target ) &

At : following a target stick, rearing/standing up to inspect the abdomen, approaching a human, being  stick. Loft: The mouse is following the target stick
touched and lifted by a human, trimming nails, coming on command :ﬁsi::;::m ":ﬂ";*:] mnl&mhﬁ.;ll:n\ed
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.
reinforced by providing food stuff in form of treats and apple juice!*]. :m‘fmm"ﬂhz:w stick on the paim

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. 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 H Felix; Thone-Rei Christa; Baumgart, Nadine; Baumgart, Jan (6 March 2017). “Introducing Clicker Training as a
Cognitive Enrichment for Laboratory Mice" 2. JoVE (Journal of Visualized Experiments) (121): €55415. doi:10.3791/55415%. ISSN 1940-087X &,

PMC 54089714 . 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 Iml"”""
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Pages created (January 2024)

¢ Acclimatisation
e Adrian Smith
¢ Alphaxalone

* Anaesthesia in neonates

e Analgesia

* Asepsis

» Blood sampling
» Blood sampling
+ Blood sampling

of hamsters
of pigs
of rainbow trout

» Breeding strategies for mice

¢ Clicker training

+ Contingency plans

¢ Decapitation
¢ Dehydration

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

Covid-19
¢ Detection of pai
e EMLA cream

n and distress in mice

¢ Embryo transfer

¢ Experimental Autoimmune Encephalomyeltis (EAE)

» Facial expression analysis

e Food crunchers

* Forced swim test

« General discusson on use of analgesics

« Genotyping mice
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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
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Microchipping rats and mice
Minipumps

Montanide adjuvant

Mouse Grimace Scale

Mouse handling

e
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Nest building material
Non-invasive genetic sampling in wildlife research
QOestrus suppression in ferrets

Pneumocystis murina

¢ Recapping needles

» Refinement of oral gavage

* Rotarod Test

e Screening cell lines

« Sedation of cattle

¢ Splenectomy

» Sterilisation of instruments

e TTEAM and TTouch

« Tail vein injection

¢ Tamoxifen

e Tamoxifen information sheet V4.pdf
* The use of DMSO

o Tramadol

e Transport stress

o Tumour cell implant into mammary fat pad
¢ Ulcerative Dermatitis in Mice

+ Water quality

* Xenopus laevis

e Zebrafish swabbing
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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
All Wiki content is retrievable from Norecopa's search engine
In addition, the Wiki has its own internal search engine

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

Acknowledgements

https://norecopa.no/legislation/eu-directive-201063
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English-language newsletters

norecopa.no/news/newsletters 1,400 international subscribers

7-8 times a year

www.thebehaviourforum.org

o e IO @ NORE

Norecopa's Annual Meeting and 3R Prize
Updates about Norecopa

Nordic Zebrafish Network and course
News of PREPARE

News of other 3R Centres and activities
Harmonisation of education and training
New forum for behavioural research
New textbook on anaesthesia

Fish research

Glimpses from research

Food for thought

For Norwegian readers

From the media

Webinars and Meetings Calendar

Have your colleagues subscribed?

Hands-on zebrafish husbandry course 2023
13- 15 November, Stockholm, Sweden

Nordic zebrafish meeting 2023
16~ 17 November, Stockholm
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Free to download, use

and distribute!
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PREPARE for better Science

Norecopa: PREPARE for better Science

Adrian Smith, Norecopa, ¢/o Norwegian Veterinary Institute, P.O. Box 64, 1431 As, Norway

adrian.smith@norecopa.no

What’s the problem?

Preclinical 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:
Replace, Reduce & Refine.

Scientists are usually well aware of reporting
guidelines when publishing research. These are
important, but a sub-standard study, like a burnt

. cake, cannot be improved by a better description.

Guidelines for planning, although not mandatory,
are of great help in designing better experiments.

The path to better science

conmct

£=)
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norecopa.no/PREPARE

What can Norecopa offer?
Norecopa maintains a comprehensive database of resources for scientists, which include:

* over 9,000 searchable webpages of quality 3R resources, with filters to facilitate searching

* the PREPARE guidelines for planning animal experiments, with a checklist in over 30 languages
« links to recordings of webinars covering all aspects of animal research

* an International Webinars & Meetings Calendar

« acollection of over 400 guidelines for planning and conducting animal research

* an English-language newsletter with the latest developments within the 3Rs

* the NORINA database of alternatives to animal use in education and training

« aslide set describing the 3R concept in detail: norecopa.no/3Rs

* aRefinement Wiki

Examples of Norecopa’s resources:
- v’ Formulation of a study
&P~ PREPARE covers: v Dialogue between scientists and the animal facility

v' Quality control of the components in the study

norecopa.no/PREPARE

exserments >9,000 webpages

Dusign and reporting of arimat norecopa.no
B —— il

The Refinement Wiki

Norecopa gratefully acknowledges financial support from: wiki.norecopa.no

The Norwegian Parliament, the Ministry of Agriculture & Food and the Ministry of Trade, Industry & Fisheries; the Nordic Society against Painful Experiments (NSMSD), Novo
Nordisk, the Norwegian Animal Protection Alliance (Dyrevernalliansen), the Norwegian Society for Protection of Animals (Dyrebeskyttelsen Norge), the Research Council of Norway,
Laboratory Animls Ltd, the Royal Society for the Prevention of Cruelty to Animals (RSPCA), Sanofi, the Scottish Accreditation Board, the Stiansen Foundation, the Universities

Federation of Animal Welfare (UFAW) and the US Department of Agriculture (USDA). Toolbox graphic: colourbax.com
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Contact oss

+47 4122 09 49
post@norecopa.no

f Norecopa on Facebook

Norecopa: PREPARE for better Science

Street address

Ullevalsveien 68
0454 Oslo

Postal address

% Norwegian Veterinary
Institute

P.O. Box 750 Sentrum
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