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Disclosures

“Norecopa.no: A one-stop-shop for global 3R resources”
Our aim — and you decide whether this is a justifiable claim

Manager of the Norecopa website
(11,000 pages, >1,000 hits per day)

e Co-author of several databases and a Refinement Wiki

* Lead author of the PREPARE guidelines

Norecopa is a member of AAALAC International,

based upon our positive experiences in accrediting

animal facilities We are promoting your resources!
Let us know what’s missing!

Norecopa: PREPARE for better Science
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Norecopa is Norway’s National Consensus-platform, @ norecopa

PREPARE for better Science

working to advance all the three R’s:

Replacement, Reduction and Refinement

Regulators
Research

Animal
welfare

Its Board represents:

Industry

Established in 2007

norecopa.no

Norecopa: PREPARE for better Science
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40-slide powerpoint presentation about the 3Rs

All three Rs of Russell and Burch:

ﬁ] E} Replacement, Reduction & Refinement

CCac.ca

English, French, German, Spanish and Czech versions

Free download from norecopa.no/3Rs

Norecopa: PREPARE for better Science
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April 2026

> German Biotech Days #, Leipzig, 21-22 April 2026

> Expanding Access to Non-Animal-Derived Antibodies in Research and Industry. What's Available - and What's Still Needed &z, Copenhagen, 22
April 2026 (Registration)

> Habituation and Refined Procedures for the Laboratory Rabbit to Re

(Evelyn Skoumbourdis), 22 April 2026 norecopa.no/meetings/meetings-calendar

AAALAC Findings and Trends in the European region @, Webinar, 2. . (o, o cpay <o cv v aerer vecmnoanns

Pain and Distress in Rodents - what everyone must know! @z, webinar (Paul Flecknell), 22 April 2026

Invertebrate and in vitro models @z, NC3Rs Technology Partn3Ring webinar series, 22 April 2026

Habituation and Refined Procedures for the Laboratory Rabbit to Reduce Stress and Enhance Welfare for both Animals and Staff =z, webinar

(Evelyn K. Skoumbourdis), 22 April 2026

BCLAS Symposium: Empowering the 3Rs: Innovation for Better Science and Care @z, Brussels, 22-23 April 2026

The Human Cost of Animal Research: When Compassion Becomes Moral Injury &z, Justify webinar, 23 April 2026

Managing Aquatic Colonies: A Different Kettle of Fish =, Charles River webinar, 23 April 2026

The Human Cost of Animal Research: When Compassion Becomes Moral Injury &, Justify webinar, 23 April 2026

3Rs in One Health Preclinical Research =z, LAVA-APHA meeting, South East England, 23-24 April 2026

Publishing animal use statistics @z, UAR webinar (Hannah Hobson), 24 April 2026

An Introduction to Openness on Animal Research iz, UAR Oceania Asia Network webinar (Bella Lear), 24 April 2026

Moving Beyond Animal Testing: An Introduction to New Approach Methodologies in Research @z, panel discussians™ 1CS na

Ewart & Troy Siedle), 24 April 2026 PARE “_Op\c

Higher education, humane innovations, and the transition to alternatives z_ahs d b\l RE

Forsggsdyrenes Dag =z, Copenhagen, 26 April 2026 . S Sorte

Cryopreservation and Biobanking (zebrafich?

Building Bridges, Burstina 2 eco(‘ ed ~wstrlan 3R Days iz, Vienna, 28-30 April 2026

Towardsas e fof ( ~.ppioaches in UK chemical regulation @z, workshop, Solihull, 29 April 2026

Huts _‘_ ebpag __u 10l Laboratory Mice @z, webinar (Maya Bodnar), 29 April 2026

AAAL Lo ald [rends in the European region @, webinar, 22 April 2026 (replay of 15 April webinar)

Al Errors May Be Impossible to Eliminate - What That Means for Its Use in the FDA =z, webinar (Ginette Collazo), 29 April 2026

Human in vitro endochondrial ossification model for bone and marrow niche formation: a scalable alternative to in vivo ossicle implantation &,
webinar (Hanna Svitina), 30 April 2026

Ex vivo non-clinical system using fresh circulating human whole blood for evaluating immunotoxicity &z, webinar (Philippe Stas), 30 April 2026

> Updating Anaesthesia and Analgesia for Laboratory Rats and Mice @, online workshop, 30 April - 1 May 2026

vV VvV VvV V V V VvV Vv

vV VvV VvV V V VvV VvV VvV Vv

v
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NORSK ENGLISH

Norecopa o~y

PREPARE for better Science

About Alternatives Databases Education & training Events Legislation More resources News PREPARE Species Support Wiki

norecopa.no / News / Newsfeed norecopa nO/news

Please refresh your browser if the newsfeed does not appear immediately.
This newsfeed provides English- and Scandinavian-language news about animal research, testing and alternatives, from European media.

Newsfeed

21 April 2026
FDA Achieves Goals In Reducing Animal Testing In Drug Development

strategy established specific time frames for phasing out animal testing where equivalent or better alternatives exist. Monday, the agency

20 April 2026
Navigating through toxicological data: review of toxicological databases and sources in the
interdisciplinary context including—chemicals, cosmetics, pharmaceuticals and forensics

of the utility of the REACH database is its role in promoting alternative methods to animal testing. The database enables ‘read-across,’ a

20 April 2026
Animal testing New images show terrifying toxicity tests on animals 04/20/2026 Press release =

New, shocking undercover footage documents the cruel daily reality in animal testing laboratories. The German Animal Welfare Federation,

Norecopa: PREPARE for better Science



English-language newsletters

norecopa.no/news/newsletters

7-8 times a year

Urgent: Register now for our Summer School in Bergen!
News of Norecopa

Highlights from Norecopa's Annual Meeting

Aurora Brgnstad wins Norecopa's 3R Prize

UFAW Handbook - new edition published

Website of the Nordic Zebrafish Network

Refinement of oral administration

European Network of National Networks of Animal Welfare Bodies
Mouse tail simulator for i.v. injection

News of other 3R Centres and activities

Glimpses from research

Food for thought

For Norwegian readers

From the media

Webinars and Meetings Calendar

Have your colleagues subscribed?

1,500 international subscribers

Aurora Brgnstad wins Norecopa's 3R Prize

We congratulate Aurora Brgnstad, laboratory animal
veterinarian at the University of Bergen, who was awarded

Norecopa's annual 3R Prize (' on 4 June, after the annual
meeting.

Be kind

There were two nominees for this year's prize in addition to
Aurora Brgnstad:

o Cesilie Rgtnes Amundsen (' at Nord University was
nominated for her contributions to fish welfare, teaching
and implementation of the 3Rs, including the initiative to
start a Nordic Zebrafish Network (', of which she is the
leader.

Website of the Nordic Zebrafish Network

The Nordic zebrafish network

In a previous newsletter we informed of the creation of a
Nordic Zebrafish Network, founded in November 2023.

The Nordic Zebrafish Network (NZN) was established

as a result of a workshop meeting in Stockholm, with

the aim to bring together scientists and animal

caretaker staff to improve the quality of husbandry

and science.

The Network has started to build its website (', which is InNovember 2023, lmost o
zebrafish fciitiosfrom the

hosted by the Karolinska Institutet in Stockholm. Nordic countries met in

Stockholm. For two days, animl
he

The Network will arrange its second course on the husbandry

husbandry of this laboratory

and use of zebrafish in November, followed (like last year) by a e et
Network meeting to discuss the way ahead. Vot aremroncay

of scientific data.

Suggestions for resources to add to the website are very _[3'_
welcome.

norecopa

PREPARE for better Science




norecopa.no/NORINA 3,400 alternatives/supplements to animal use

Virtual Frog Dissection Educational App

The Frog Dissection App is an ethical and educative alternative to live animal
dissections. Help your students learn all about frogs and their biological functions,
without the messy lab work or controversial questions

app screens

Click to view

Educational
Discount
Available
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norecopa.no/education-training/films-and-slide-shows " NOorecopa

m -

Rat s.c. injection
i& Norecopa | 1,380 views

Testing anaesthetic depth in the chicken Blood san
j:ﬁ Norecopa | 598 views ﬂ Norecopi

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

Rat i.p. injection (method 2)
J£ Norecopa | 1,280 views

Blood collection from the saphenous vein in the mouse Blood san
,} Norecopa | 6,777 views 11 Norecopi

Intravenous injection in a rabbit Subcutaneous injection in the chicken
£ Norecopa | 2,025 views 3£ Norecopa | 1,806 views

Anatomia de la rata
3 Norecopa | 977 views

Subcutaneous injection in the rat - Technique 1 Blood san
3£ Norecopa | 2,249 views £ Norecopi

Lifting a rabbit Immobilisation of the rabbit

NoreCOpa: PRE PARE fOF better SCIence 9£ Norecopa | 2,420 views J£ Norecopa | 2,072 views



3R-Guide (over 400 guidelines for implementation of the 3Rs)
norecopa.no/3r-guide

Working Party Report

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

Norwegian C latfor

1 for the

and Refinement of animal experiments (Norecopa)

P Hawkins "N G
K Ryder® and A J Smith®

’, S Y, S Liywelyn-Jones®,

"Raseach Animal Departmant, FEFCA, Wibedorce Way. Soutiwiter, st Susaax RHI3 SRS, UK *Animas (Scenttc Procad.ses)

Aepacionta,Home Clca PO Box €778 Ouaces 001 SV, U Yickogfd Svias. e Uskoryof
sy

4o.um 8.

Edrbuh, Crarcelor Buldrg.
N 04T, UK. “ing's Coliege London,

Seiones Sadeas ok, 43 fe: o A, Gt Campu, Lo SE1 101, % eropin. oo

Inatitte, PO Box 750 Sertum, N-0108 Odo, Noway
P Hawvkrs. Emait

Abstract

10 assit in mparting e appicaton of the 3R mpicement, mducton and refinemant. The mcenty mviand Drectve that

atng Union mqums. © onsum tat
clasaiod as "on recowry’, ALY, Modemts’ or ‘Sevesy’, USNG assigRment cateda set out by the Eunpean Commiagon

(EC). Howaver, oy
for the 3Rs

Sckentfic procedums invaiving fish, Inckuding exampIBs of ‘subtheshold’, ‘MIK’, ‘Mmodeaty’, ‘seves’ and Wper Sreshaid

prcedures.

mremzed. a

classfication for proceduss usng fish, inciuding fleld mseach, wil be made maatie.

Keywords: Fah, ham-enefl amemment, humane sndicins, refemet, sevedty

Laboratory Animals 2011: 1-6. DOK 10.1258/1a.2011.010181

Background
An effactive prediction of the efecs of a resaarch protocol
n heanimals concemed hal s to ensure that any pain, suf-
faring or distress ey may experience will be efactively
anticpated, recognized and alkviaied. This & essential not
anly for animal wellax but ako for scentific vabdity,
bocause phy siological and behaviowal raspanss to mffer.
ing can significantly afiect data quality. Severty claas-

o, e to samt  reporing e appliadon o the 3hs
(ephoement, wducton and refinement) of Rusad] and
Burch,! which fs now an integral part of the kgihton on
animal resarch and tasting In many countries. Predictions
of sovertty are ako fundamantl e harm -benefit

Pasintot 34 b thn § abonratans Ambomate § botbnd

asseaments undertaken by bodies such as mgulatory auth-
orites and ehial commitiees whan deciding whether ar
not a project should be heansed or fundad
There may ako be a kegal rquimment to pedict and clas-
sty svenity. For campl, fie new Dimctive regulating
animal we within $he European Unin, which must be
m.nmm.\a wighin all Member Staks by January 2013,
s the severtty of each pracadur to be dassfiad on
the bas o e “egee. of pain, mflerig, diras or
lating harm expectad to be expesanced by an individual
animal during the course of the procedure’, with the aim
of hancing tansparency, faciitating the project authorz-
ation process and providing tools for montioring comph-
ance? Mamber Sows will hw b emwe fat all
procedures am chssfiad as “nonrecovery’, ‘mild’, ‘modar-
até o ‘severe’ an a case-by-case bhasis, using the assfgnment

Latmnacry Anirets 201 1.8 j

AVMA Guidelines
for the Euthanasia of Animals:
2020 Edition*

Members of the Panel oa Euthasasia

Steves Leary, DVM, DACLAM (Char); Fidelis Pharmacesticals. High Ridge. Mssouri

Werdy Underwocd, DVM (Vice Char); Isdianapols. Indiana

Raymond Anchony. PO (Exhicist). University of Alaska Anchorage, Anchorage. Alaska

Samuel Cartner. VM, MPH, PhD. DACLAM (Lead, Lnb(rro:y Asimals Weeking Growup):
Usiversiy of Alabama at Birmingham, Birminghass, Al

Tempie Grandin, PhO (Lead, Physical Mechods Working C(mw Colorado State University, Fort Colies,
Celorado

Cheryl Greanacre, DVM, DABVP (Lead, Avian Working Growp): University of Tensesses, Kncevile, Ternesses

$haron Gwakney-Brant, DVM, PhO, msvv DABT (Lead. Nonishaled Agenss Working Growp): Veterinary
Informaton Necwork. Mahomer

Mary Asn McCrackin, DVM. PRD, DNCVS DACLAM (Lead. Comparion Animal Working Group).
Usiversiy of Georgaa, Athens.

Robert an« DVM DACVAA (lud Thaied Agents Working Growp): Missisupgs Stace University, Mississippi
Stacs

Oavd HAI« D'-"l, D, DACZM, DACAW (Lead, Reptites. Zoo and Wikdle Working Growp): Loveland,
Colonde

Jan Shearer, DVM, MS, DACAW (Lead. Anirmals Farmed for Food and Fiber Working Growp). lowa Seate
Usiversy, Amas. lowa

Tracy Turner. DVM, M5, DACVS. DACVSMR (Lead, Equine Working Growp): Terner Equine Sports Mesicne and
Surgery. Sobwater. Minsescea

Roy Yanong, VMO (Lead, Aquatics Working Group): University of Florida, Ruskin, Florida

AVMA Staffl Comsultants
Cia L Johnsom, DVM, MS, MSc; Director, Asimal Wellare Division
Emity Pacterson-Kane, PhD; Asimal Waltare Scientiss, Animal We¥are Oivision

The following individuals contributed wistantvely Grough their participasion in the Pasel’s Working Grougs, 3sd

har assstance is sincerely appreciated

Inhaled Agents—Scott Helms, DVM. DABVP. Lee Niel PAD; Dasiel Weary, PhD

Nosirhaled Ageres—Virgra Fxz, OVM, PhD, DACYVCP

Phrysical Mechods—Rose Gilesby. VM. Jeff Hil. PhO. jenndter Woods. BS¢

Aquatics—Crag Harma, DVM, PhD, DACZM; Nick Sant-Erne, DVM; Michael Seoskept, DVM. PhD, DACZM

Avian—Laurel Oegernes, DVM, MPH, DABVP, Laurie Hess. VM, DABVP. Kemba Marshal, OVM, DABVP. James
Morrisey, OVM. DABVP; joanne Paul-Murphy. OVM, DACZM. DACAW

Companicn Anisals—Kathieen Cooney, MS. DVM. Stacey Frick. DVM; Joha Mays: Rebecca Rhoades. VM

Equids—Farrfield Bun, DVM. MBA. DACVIM. DACVP, DACVECC; Themas . Lenz, DVM, MS, DACT; Nathaniel
Messer IV, OVM, DABVP. Scvars Shosmaker, OVM, DACVS

Food and Fiber Animals—Eric Beason, PhD. C. Scanion Darvels, DVM. MBA. joha Deen. DVM, PhD, DABVP.
DACAW; joha Giiam, DVM, MS, DACVIM, DABVP. Dee Griffin, OVM. MS; Glen joheaon, DVM: james Kober,
OVM; Meghan Pardon. YMD, DACAW; Paul Pummer. DVM, DACVIM.LA; Richard Reynnals. PRO; james
Reynoids. DVM, MPYM, DACAW. Beuce Wedster, Ph

Laboratory Animals—u
VetMB, MRCVS, PO, DECVA, DECLAM, DACLAM, FRCVS; Oxvid P. Friedman, PhD; Debra Hickman, DVM.
DACLAM, DACAW. Kathieen Priechets-Corning, DVM, DACLAM. MRCVS

Rapties, Zoo and Wikd Asimals—Scott Citino, DVM, DACZM: Mark Drew. DVM, MS, DACZM: Jube Goldsten.
OVM; Barry Martup, DVM. PRO; Gregory Lewbart, M5, VMD, DACZM: Douglas Mader, MS. OVM, DABVY.
FRSM. Patrick Moeris, DVM, DACZM

TThe AVIA Punal n Gethanat domlaps che cont

of e pudeinas, wr o
art. shough mare

mes Artwhol, MS. DVM, DACLAM. Larry Carbone, DVM, PRD, DACLAM; Paul Flecknel,

ATIA 38, 4710, o =

A Gold Standard Publication Checklist to Improve the
Quality of Animal Smd:es. to Fully lntegrate the Three Rs,
and to Make S More

Cartijn k. Hooiimans, Marlies Leenaars and Merel Ritskes-Hoitinga

Raciboud Universty Nymegen Medical Centre. Central Animal Laboratory and IR Besewrch Centre,
Nymegen The Netheriands

Summary — Systematic reviews are qunerally regirded by prolessenss i e fukd of eudee bar
rrede 43 the baghest v of mechcal o

e, they are nct yot micely uned ncr sndertaken in the ek of sremal exgermmentation, even theugh
thare 3 lck 9 b Qaned from the process. Thesetore. 3 geid standand publeston checkiss (GSPC) foe
aremal S & preserned i) I pager. The Wems 0n the Checkist hove bewn seloctad 06 the basis of
Wetatare sty ard the resbieg sceril

Irprovement in the quabty of seetiic Paps wil o OATRUN 10 daTesed waUBon and N
STaBarGAMION S 35 & CONEGUNCE. & REANTION ) The rasmbers of Snmals used and & Mo istle
cutcome of arvmal studhes. 1 & of mage imgerince that urnal ediers become comvnced of and adopt
hene recommendatons, becaase only Hen mil st follow these Qudeine 1o the Al extent

Ky Words: Al experimentanion, mets Sy, PuOMTON Chechist, SRV uaty, systemati

Address for comepondence: Carfn Moofmans, Racboud Unkenity Mjmepen Medical Centre. Cectral
Anerud abouatory sl M Aesasrch Contr, Geert Groomplei Nooed 73 rovte 231, 525 €2 Mpmegeny
The Netheria:

et Choamans@cd omen

Introduction

Kxperiments
() In this b that the Three
Re principbes  (Refinement, Reduction and
Replacement) ab

lied wheraver panable

g high-quality

animal model will gi

wciontifie knowiedge

Al experiments (rep
ment and refinement). This wil
plication

of the alrendy «

Norecopa: PREPARE for better Science

animal expermenta

norecopa
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Providing Information on:

Humane Care and Usg @f Al mals

- :
Animal Welfare Agi# ations

3Rs of'Alternativi

Tim Allen, USDA
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TextBase: Experimental Design and Reproducibility

in Preclinical Animal Studies
21000 bOOkS relatEd to By José M. Sanchez Morgado & Aurora Brenstad (Eds.)

Lab Animal Science, welfare Record number: 86194
an d a Ite n atives : This book provides grounds on how to plan and conduct Labtor ot e s e

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. Sanchez Morgado

n O re CO p a ° n O/teXt b a S e affecting the animal, animal welfare, statistics and experimental } Aovesa B oSS -
Experimental Design

design, systematic reviews of animal studies, and the
publishing process.

| 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
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Data bases & Gu ideli nes PREPARE for better Science
norecopa.no/databases-guidelines

> 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.

> 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 five 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

» 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 papers, published
in 2020

» Non-animal models for cardiovascular diseases, citing over 400 models, identified in a literature review of over 14,000 papers,
published in 2022

The EU Commission has now published 30 datasets of this type .

links to over 70 other databases

Here is an alphabetical global list of all the databases cited on the Norecopa website. W

Norecopa: PREPARE for better Science
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Communication and the Culture of Care

%@ Culture of Care

Penny Hawkins, RSPCA Researcl
on behalf of the International Culture of Care Network*

h Animals Department

Effective two-way communication between scientists and animal technologists is

The International Culture of Care Network essentialfor a good Culture of Care

The European Commission suggests the 'development of formal and informal
communication channels, for mutual benefit with respect to science and animal welfare’

n o reco pa . n o / coc Here are some examples from International Culture of Care network members
A demonstrable commitment, throughout the —
establishment, to improving: e u\de
* animal welfare s Qu\c\( Staf
e 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 o—
each others’ ideas about
animal welfare’

It goes beyond simply complying with the law!

>\~66 =z
*norecopa.no/culture-of-care

Norecopa: PREPARE for better Science



. / Norecopa
“Respectful dialogue”? @

A superb analysis of the promi dpwf g i
medic rch. Lucid and \g Hgmy \ended'

DR JAMES LE Daily Telegraph columnist and author of
T M PH dThk dFH !Md Medici

RAT

Scientists who have built their
career on an animal model

- refined

- humanised (genetically altered)
- validated

- where previous data is available

PANDORA POUND

“Animal testing” and “animal research” are often
used indiscriminatively, even though the potential
for animal replacement is very different

Norecopa: PREPARE for better Science
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How can we advance implementation of the Three Rs?

Norecopa: PREPARE for better Science
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PREPARE for better Science

Norecopa: PREPARE for better Science https://nrkbeta.no/2010/09/28/mediebransjens-svar-paa-elg-i-solnedgang
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Norecopa: PREPARE for better Science https://nrkbeta.no/2010/09/28/mediebransjens-svar-paa-elg-i-solnedgang
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We're
too busy

1’

My project has been funded, and the method has been published before,
so why should | change the protocol?

Norecopa: PREPARE for better Science
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FELASA Congress, 2 June 2025

You All Shouldn’t Be Here! How to Burst the 3R Bubble

This has led to the somewhat frustrating situation that conferences focusing on 3R
science may feel like mere echo chambers.

In this session we aim to penetrate virtual walls between the “3R bubble” and other

areas of basic research with a focus on neuroscience and immunology, which
together account for more than one fifth of animals used in the EU/UK (2019/2020).

Norecopa: PREPARE for better Science
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fourwaves.com/blog/how-to-make-a-scientific-poster
Experiments were performed on spontaneously breathing adult male Wistar rats (anesthetized with sodium thiopentone 100 mg/kg i.p.). Two trephinations were made over
the left parieto-occipital cortex, the dura mater was opened, and the exposed brain areas were superfused with regular artificial cerebrospinal fiuid (ACSF, warmed to
37 °C equilibrated with carbogen). DC potentials were recorded at two sites in the cerebral cortex with pairs of glass microelectrodes (tip diameter 5 ym) in cortical layers Il
and V. The frontal trephination hole was surrounded by a wall of dental acrylic, and there Gal was applied topically to the cortical surface (see Figure). The

electrocardiogram and the systemic blood pressure were continuously monitored.

Germany

PCOS for 21 days. Exercise groups were trained for 38 min/day five days a week for 12 weeks. After
experimental protocol, thoracotomy was performed under 50 mg/kg sodium thiopental
anesthesia. HOMA-IR, FSH, LH, thiol levels were analyzed in blood. Myokines were analyzed in

Turkey
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fourwaves.com/blog/how-to-make-a-scientific-poster
Experiments were performed on spontaneously breathing adult male Wistar rats (anesthetized with sodium thiopentone 100 mg/kg i.p.). Two trephinations were made over
the left parieto-occipital cortex, the dura mater was opened, and the exposed brain areas were superfused with regular artificial cerebrospinal fiuid (ACSF, warmed to
- 37 °C equilibrated with carbogen). DC potentials were recorded at two sites in the cerebral cortex with pairs of glass microelectrodes (tip diameter 5 um) in cortical layers ||
“and V. The frontal trephination hole was surrounded by a wall of dental acrylic, and there Gal was applied topically to the cortical surface (see Figure). The

electrocardiogram and the systemic blood pressure were continuously monitored.

Germany

PCOS for 21 days. Exercise groups were trained for 38 min/day five days a week for 12 weeks. After
experimental protocol, thoracotomy was performed under 50 mg/kg sodium thiopental
anesthesia. HOMA-IR, FSH, LH, thiol levels were analyzed in blood. Myokines were analyzed in

Turkey
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Culture of Care facilitates honest discussion along the path

"because we've always done it
that way»

"as often as necessary"

"there are no alternatives"

Norecopa: PREPARE for better Science



norecopa

Culture of Care facilitates honest discussion along the path

"because we've always done it

that way»
y 1 4
N ! :
< s as often as necessary
X NN

"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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I N rec
The pathway to open (better) science _ﬂ{:é i

Why Open Science?

For research quality,
research integrity,
n, n
patients, animals, Engage i Share your
conversation with
and society journalists and data and open
up your code

thepublic < SN INECT EXCHANGE SHARE

Share surplus animals and
tissues on ATEX.uu.nl

rch with \ —-— ) Preregister on acco@ing to
preclinicaltrials.eu
PREREGISTER ]

PREPARE

ARRIVE

- -

s|ee Publish,
aga whatever the
r——— outcome

INFORM DESIGN PLAN PUBLISH

Write a clear Write your work protocols Make a Data Management
Non-Technical Summary based on perfect Plan and set up
Experimental Design version-control software

Norecopa: PREPARE for better Science https://riojournal.com/article/105198
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We cannot improve our research or teaching by
better reporting alone...

reddit.com
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We cannot improve our research or teaching by
better reporting alone...

reddit.com

ChatGPT
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How do others achieve reproducibility?

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

Norecopa: PREPARE for better Science



...and precision in a variable environment?

T
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10-15 checklists even on short routine flights

Y
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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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Standard Operating Procedures are the clue

“The use of standards (i.e. SOP’s) frees resources within problem
areas that have already been solved and have become a routine,
so that these resources can instead be used for creative work in
areas where problems still exist”

W. Edwards Deming

Norecopa: PREPARE for better Science https://en.wikipedia.org/wiki/W._Edwards_Deming#/media/File:W._Edwards_Deming.jpg



norecopa.no/PREPARE/film
3-minute whiteboard film

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

SUGGESTIONS FOR
*AMASTER PLAN
*ACONTINGENCY PLAN
*ACONTRACT (ANINAL

FACILITY & RESEARCH 6ROUP)

COLLABORATION

* AMINAL CARERS AND TECHNICIANS
* VETERINARIANS

* FACILITY MANAGERS

* PRECISION AIR TRAFFIC
« REPLICABILITY CONTROLLERS
* HEALTH AND SAFETY

* TRANSLAT ABILITY

* SCIENTISTS AND THEIR STAFF

* ANINAL WELFARE AND ETHICS COMMITTEES

Sy ATRAN S + RESULATORS

WE ARRIVED BECAUSE WE WERE PREPARED e O
VISIT: NORECOPANO/PREPARE

* REDULE THE RISK OF ANIMALS SUFFERING

« INPROVE OURNETHODS - DO BETTER SCIENCE!
 WRITE BETTER APPLICATIONS
norecopa + INPROVE WANUSCRI?T QUALETY

PREPARE FORBETTER SCIENCE
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PILOTS

CABIN CREW
6RO UND
STAFF

AIR TRAFFIC
CONTROLLERS

Norecopa: PREPARE for better Science



norecopa

PREPARE for better Science

en.wikipedia.org

Hudson River, 2009
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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

15.25.38 | -01.33 Kaptein Cockpit | positive rate PREPARE for better Science

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 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 | +00.04 | Kaptein Cockpit | We got one rol... both of 'em rolling back

15.27.18 | +00.07 Kaptein Cockpit | Ignition, start

15.27.21 | +00.10 Kaptein Cockpit | I'm starting the APU

15.27.23 | +00.12 | Kaptein Cockpit | My aircraft

15.27.24 | +00.13 | Styrmann | Cockpit | Your aircraft

15.27.28 | +00.17 | Kaptein Cockpit | Get the QRH... loss of thrust on both engines

Mayday mayday mayday. Uh this is Cactus fifteen thirty
15.27.32 | +00.21 | Kaptein Radio | 5 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




15.25.33 | -01.38 Kaptein Cockpit | V one, rotate

15.25.38 | -01.33 Kaptein Cockpit | 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 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 AII 155 passengers and crew saved

15.27.14 | +00.03 Styrmann | Cockpit | Uh oh

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

15.27.18 | +00.07 | Kaptein Cockpit | Ignition, start

15.27.21 | +00.10 Kaptein Cockpit | I'm starting the APU

15.27.23 | +00.12 Kaptein Cockpit | My aircraft

15.27.24 | +00.13 | Styrmann | Cockpit | Your aircraft

15.27.28 | +00.17 | Kaptein Cockpit | Get the QRH... loss of thrust on both engines
Mayday mayday mayday. Uh this is Cactus fifteen thirty

15.27.32 | +00.21 | Kaptein Radio | 5 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
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Rapid evacuation by trained cabin crew saved many lives

Norecopa: PREPARE for better Science



Continuous quality control

r Analysis j

Reporting Planning

U )

Identify and ensure the quality of (at least)
the critical points in the experiment:
critical for animal welfare and scientific
value

Research/
testing

Norecopa: PREPARE for better Science
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Continuous quality control

r Analysis j

Reporting Planning

U )

Identify and ensure the quality of (at least)
the critical points in the experiment:
critical for animal welfare and scientific
value

Research/
testing
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Continuous quality control Lt

r Analysis j

Reporting Planning

U

Identify and ensure the quality of (at least)
the critical points in the experiment:
critical for animal welfare and scientific
value

Make sure that all concerns are
discussed openly between

' management and technical staff in an

atmosphere of respectful dialogue
Research/

testing
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Analysis

Reporting

Research/
testing
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A

eaugallecheese.com/Swiss-Cheese

Embrace these as opportunities to
improve the quality of our work!

Failure

Weaknesses / dangers

wikipedia.org/wiki/Swiss_cheese_model

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
*  SOPs for acute illness, including
* serious haemorrhages
* fainting .
o«  All- needed revl
ny of these no
Ma nOfeCOpa'

id-19
cion in the light of Covl

/ pe-prepared

=

* 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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colourbox.com
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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)

Photo: NMBU

Norecopa: PREPARE for better Science
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nagbladet'no Publisert fredag 23.04.2010 kl. 18:26

Solveig (38) forsket pa kreft,
ble selv uhelbredelig syk

Slar alarm om arbeidsforholdene pa Radiumhospitalet.
Sykehuset innremmer rutinesvikt.

ASLE HANSEN DIANA BADI
ash@dagbladet.no v \ dba@dagbladet.no

L

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

Norecopa: PREPARE for better Science
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Health hazards: there are many people to think about

* People engaged in animal capture, transport and breeding

* Animal carers and technologists

* Security personnel

* Administrative personnel with occasional access to the animal facility
e Students

* Sales representatives and those delivering supplies or equipment

* Craftsmen carrying out facility repairs

* Other visitors, including inspectors, journalists and students

* C(Cleaning staff

* Waste disposal personnel

* Those who re-home research animals

* Families of those who enter research animal facilities (allergens, disease organisms)

Norecopa: PREPARE for better Science



An analogy from NASA:

Animals are complex, tightly-
coupled organisms

|dentify the critical points
In your experiment

Norecopa: PREPARE for better Science
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We need to ensure quality even if our lab hasn’t the highest standard

https://boeing.com
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We need to ensure quality even if our lab hasn’t the highest standard

D O iy
Flying back in the 80s on Hawaiian air looked fun!
5 — -0

https://boeing.com https://www.reddit.com/r/Shittyaskflying/comments/13b67ut/flying_back_in_the_80s_on_hawaiian_air_looked_fun
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Abstract

There is widespread concern about the quality, reproducibility and translatability of studies involving research
animals. Although there are a number of reporting guidelines available, there is very little overarching guid-
ance on how 1o plan animal experiments, despite the fact that this is the logical place to start ensuring quality.
In this paper we present the PREPARE guidelines: Planning Research and Experimental Procedures
on Animals: Recommendations for Excellence. PREPARE covers the three broad areas which determine
the quality of the preparation for animal studies: formulation, dialogue between scientists and the animal
facility, and quality control of the various components in the study. Some topics overlap and the PREPARE
checklist should be adapted to suit specific needs, for example in field research. Advice on use of the check-
list is available on the Norecopa website, with links to guidelines for animal research and testing, at hitps://
norecopa.no/PREPARE.

s
guidelines, planning. design, animal experiments, animal research
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in our experience, often underestimated by scientists.
Introduction Even small practical details can cause omissions or arte-
The quality of animal-based studics is under increasing  facts that can ruin experiments which in all other
scrutiny, for good scientific and cthical reasons. Studies  respects have been well-designed, and generate health

of papers reporting animal experiments have revealed
alarming deficiencies in the information provided,'?
even after the prod and journal of

risks for all involved. There is therefore, in our opinion,
an urgent need for detailed but overarching guide-
lines for s on how to plan animal experiments

reporting guidelines.” There is also widespread concern
about the lack of reproducibility and translatability of
laboratory animal research.*” This can, for example,
contribute towards the failure of drugs when they enter
human 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
important step in the implementation of the 3Rs of
Russell & Burch (repk )
The importance of attention to detail at all stages is,

which are safe and scientifically sound, address animal
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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

Dialogue between scientists and the animal facility
5. Objectives and timescale, funding and division of labour
Facility evaluation

7. Education and training
8. Health risks, waste disposal and decontamination

Methods
9. Test substances and procedures
10. Experimental animals

11. Quarantine and health monitoring

12. Housing and husbandry
13. Experimental procedures norecopa.no/PREPARE

14. Humane killing, release, reuse or rehoming
15. Necropsy

Norecopa: PREPARE for better Science
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Planning Research and Experimental Procedures on Animals: Recommendations for Excellence

PREPARE covers 15 topics:

Formulation of the study
1. Literature searches M aybe the StUdy

2. Legal issues should not go ahead
3. Ethical issues, harm-benefit assessment and humane endpoints 5

4. Experimental design and statistical analysis

Dialogue between scientists and the animal facility
5. Objectives and timescale, funding and division of labour
Facility evaluation

6
7. Education and training Systema‘“c review Of
8. Health risks, waste disposal and decontamination )

published research?

Methods

9. Test substances and procedures
10. Experimental animals

11. Quarantine and health monitoring

12. Housing and husbandry
13. Experimental procedures norecopa.no/PREPARE

14. Humane killing, release, reuse or rehoming
15. Necropsy
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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 ltems in pink are

7. | Education and training -

8. \_Health risks, waste disposal and decontamination n,Ot t}./plcally.
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 killing, release, reuse or rehoming
15| Necropsy
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The PREPARE Guidelines Checklist

Planning and i F on Animals: ions for

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

“Norecopa, c/o Norwegian Veterinary Institute, P0. Box 750 Sentrum, 0106 Oslo, Norway; *Royal (Dick) School of Veterinary Studies, Easter Bush,
Midiothian, EH25 9RG, U.K.; “Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsha, West Sussex, RH13 9RS, UK ;
9Section 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.

Recommendation

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

searches [ Consider the use of systematic reviews.

[J Decide upon databases 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 areas, e.g.
animal transport, occupational health and safety.
[ Locate relevant guidance documents (e.g. EU guidance on project evaluation).

3. Ethical issues, [ Construct a lay summary.

harm-benefit [ In dialogue with ethics committees, consider whether statements about this type of research have

assessment and already been produced.

humane endpoints | (] Address the 3Rs (replacement, reduction, refinement) and the 3Ss (good science, good sense,
good sensibilities).

[J Consider pre-registration and the publication of negative results.

[ Perform a harm-benefit assessment and justify any likely animal harm.

[ Discuss the learning objectives, if the animal use is for educational or training purposes.

[ Allocate a severity classification to the project.

[ Define objective, easily measurable and unequivocal humane endpoints.

[ Discuss the justification, if any, for death as an end-point.

4. Experimental [J Consider pilot studies, statistical power and significance levels.

design and [ Define the experimental unit and decide upon animal numbers.

statistical analysis | L1 Choose methods of randomisation, prevent observer bias, and decide upon inclusion
and exclusion criteria.

Recommendation

5. Objectives and [ Arrange meetings with all relevant staff when early plans for the project exist.

:"’"d‘?::"fi:&:‘”:'di"g [ Construct an approximate timescale for the project, indicating the need for assistance with preparation,
Jabour animal care, procedures and waste disposal/decontamination.
[ Discuss and disclose all expected and potential costs.

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

6. Facility [J Conduct a physical inspection of the facilities, to evaluate building and equipment standards and needs.
evaluation [J Discuss staffing levels at times of extra risk.

7. Education and [ Assess the current competence of staff members and the need for further education or training prior
training to the study.

8. Health risks, [ Perform a risk assessment, in collaboration with the animal facility, for all persons and animals affected
waste disposal and directly or indirectly by the study.
decontamination . §
[ Assess, and if necessary produce, specific guidance for all stages of the project.
[ Discuss means for containment, decontamination, and disposal of all items in the study.

9. Test substances | [ Provide as much information as possible about test substances.
and procedures [ Consider the feasibility and validity of test procedures and the skills needed to perform them.

10. Experimental | (] Decide upon the characteristics of the animals that are essential for the study and for reporting.
animals [ Avoid generation of surplus animals.

11. Quarantine and | [ Discuss the animals’ likely health status, any needs for transport, quarantine and isolation,
health monitoring health monitoring and consequences for the personnel.

12. Housing and [J Attend to the animals’ specific instincts and needs, in collaboration with expert staff.
husbandry [ Discuss acclimatization, optimal housing conditions and procedures, environmental factors and any
experimental limitations on these (e.g. food deprivation, solitary housing).

13. Experimental [J Develop refined procedures for capture, immobilisation, marking, and release or rehoming.
procedures [ Develop refined procedures for substance administration, sampling, sedation and anaesthesia, surgery
and other techniques.

14. Humane killing, | [ Consult relevant legislation and guidelines well in advance of the study.
release, reUse O | 7 pefine primary and emergency methods for humane killing.

rehoming
[ Assess the competence of those who may have to perform these tasks.
15. Necropsy [ Construct a systematic plan for all stages of necropsy, including location, and identification of all
animals and samples.
References

Smith AJ, Clutton RE, Lilley E, Hansen KEA & Brattelid T. PREPARE:Guidelines for Planning Animal Research and Testing
Laboratory Animals, 2017, DOI: 10.1177/0023677217724823.

Kilkenny C, Browne WJ, Cuthill IC et al. Improving Bioscience Research Reporting: The ARRIVE Guidelines for Reporting Animal Research.
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The PREPARE Guidelines Checklist

Planning Research and Experimental F on Animals: ions for

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,

“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.

Recommendation

5. Objectives and [ Arrange meetings with all relevant staff when early plans for the project exist.

:"mdasyglsgaf‘u:'ding [ Construct an approximate timescale for the project, indicating the need for assistance with preparation,
visi
animal care, procedures and waste disposal/decontamination.

Midlothian, EH25 9RG, U.K.; “Research Animals Department, Science Group, RSPCA, Wilberforce Way, Southwater, Horsham, West Sussex, RH13 9RS, UK.;

labour

[ Discuss and disclose all expected and potential costs.

[ Construct a detailed plan for division of labour and expenses at all stages of the study.
6. Facility [J Conduct a physical inspection of the facilities, to evaluate building and equipment standards and needs.
evaluation

[ Discuss staffing levels at times of extra risk.

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

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

to write a Study Plan

[J Decide upon databases 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.

el
I . | | b I e . e
C
f
v
1
1. Literature [ Form a clear hypothesis, with primary and secondary outcomes.
searches [ Consider the use of systematic reviews.

nat can be used

10. Experimental | (] Decide upon the characteristics of the animals that are essential for the study and for reporting.
animals [ Avoid generation of surplus animals.

11. Quarantine and | [ Discuss the animals’ likely health status, any needs for transport, quarantine and isolation,

health monitoring health monitoring and consequences for the personnel.

[ Consider how the research is affected by relevant legislation for animal research and other areas, e.g.
animal transport, occupational health and safety.
[ Locate relevant guidance documents (e.g. EU guidance on project evaluation).

2. Legal issues

12. Housing and [J Attend to the animals’ specific instincts and needs, in collaboration with expert staff.
husbandry [ Discuss acclimatization, optimal housing conditions and procedures, environmental factors and any

experimental limitations on these (e.g. food deprivation, solitary housing).

3. Ethical issues, [ Construct a lay summary.

harm-benefit [ In dialogue with ethics committees, consider whether statements about this type of research have

assessment and already been produced.

humane endpoints | (] Address the 3Rs (replacement, reduction, refinement) and the 3Ss (good science, good sense,
good sensibilities).

[J Consider pre-registration and the publication of negative results.

[ Perform a harm-benefit assessment and justify any likely animal harm

[ Discuss the learning objectives, if the animal use is for educational or training purposes.

[ Allocate a severity classification to the project.

[ Define objective, easily measurable and unequivocal humane endpoints.

[ Discuss the justification, if any, for death as an end-point.

13. Experimental [ Develop refined procedures for capture, immobilisation, marking, and release or rehoming.
procedures [ Develop refined procedures for substance administration, sampling, sedation and anaesthesia, surgery
and other techniques.

14. Humane killing, | [ Consult relevant legislation and guidelines well in advance of the study.

release, reUse O | 7 pefine primary and emergency methods for humane killing.

4. Experimental [J Consider pilot studies, statistical power and significance levels.

design and [ Define the experimental unit and decide upon animal numbers.

statistical analysis | L1 Choose methods of randomisation, prevent observer bias, and decide upon inclusion
and exclusion criteria.

rehoming
[ Assess the competence of those who may have to perform these tasks.
15. Necropsy [ Construct a systematic plan for all stages of necropsy, including location, and identification of all
animals and samples.
References

Smith AJ, Clutton RE, Lilley E, Hansen KEA & Brattelid T. PREPARE:Guidelines for Planning Animal Research and Testing
Laboratory Animals, 2017, DOI: 10.1177/0023677217724823.
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benefit assessment and 6. What approaches to reduce distress (z have been considered?

humane endpoints

Construct a Iay summary.
38 Construct a lay summary.

3p " alallom;’wn: ethics committees, (CELEIE Nl | For fish researchers
consider ether 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
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3c (Rep

i P st i being planned? Consideration should also be paid to the broader context of the research. For example,

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

husbandry,

analgesia, humane endpoints, experimental design

We need more species-specific and situation-specific guidelines that supplement PREPARE!
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Discuss the learning objectives, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
the animal use is for educational or . . " " '
training purposes. 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

3 g Allocate a severity classification to

o i the hypothesis is supported or rejected?
5. Have the experiments been carried out before and is any repetition justifiable?

3h Define objective, easlly

3i

4-Experimental design
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humane endpoints, 2

ive results be published, to avoid publication bias?
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and statistical analysis Harm-Benefit Assessment
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3-Ethical Issues. harm- 5. Have the experiments been carried out before, and is any repetition justifiable?
benefit assessment and 6. What approaches to reduce distress (z have been considered?

humane endpoints

Construct a lay summary.

38 Construct a lay summary.

3p " alallom;’wn: ethics committees, (CELEIC NIl | For fish researchers
consider ether 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
T ermssliphendenmors being planned? Consideration should also be paid to the broader context of the research. For example,

Links to quality guidelines and scientific papers worldwide on e.g. blood sampling, injection volumes, housing and
husbandry, analgesia, humane endpoints, experimental design

We need more species-specific and situation-specific guidelines that supplement PREPARE!

- b ) T r4 ™

3f  Discuss the learning objectives, if use of commonsense and critical anthropomorphism are justifiably part of the work to assess the impact of
the animal use is for educational or . . " " '
training purposes. 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
3g :::’;’;To;”"“"y SRt the hypothesis is supported or rejected?

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

B e e 6. What approaches to reduce distress > have been considered?

humane endpoints.

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
on Experimental Design and Statistical Analysis .

4-Experimental design

and statistical analysis Harm-Benefit Assessment
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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

* they know the animals best

* 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



How do you tackle failure?
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CIRS-LAS Portal

Critical incident reporting system in laboratory animal science
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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
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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
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!'). Atarget stick providing a visual guide for the animal can be used for the training.
Hm-ﬂ:bo:* = 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'?).
:::d"“ e Clicker training can be used to train in a stress-free way. The following are ples for
changes . 3 N
U 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 &l
Printable version
Permanent ik Rats: following a target stick, voluntarily change 1o a cage, observational leamning (2!
e _ : ) . Clicker training with mice using a target &
c::“m Rabbits: following a target stick, rearing/standing up to inspect the abdomen, approaching a human, being stick. Left: The mouse is following the target stick
e 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.
. e . & a4 Two mice are following the target stick on the paim
reinforced by providing food stuff in form of treats and apple juice!®.. of the experimenter's hand.

1. 11011 Feng, Lynna C.; Howell, Tiffani J.; Bennett, Pauleen C. (1 August 2016). "How clicker training works: Comparing Reinforcing, Marking, and
Bridging Hypotheses" . Applied Animal Behaviour Science. 181: 34-40. doi:10.1016/.applanim.2016.05.012#. ISSN 0168-1591 .

2. 12927 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): 58511, doi:10.3791/58511 &. ISSN 1940-
087X 7. PMC 62356084 . PMID 30417890 .

3. 1 Leidinger, Cl t 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): €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.
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e Mouse Grimace Scale

C. 75 tOp|CS (Apnl 2026) o Geriatric mice

¢ Habituation training e Mouse handling
¢ Alphaxalone ¢ Health monitoring ¢ Nest building material
¢ Anaesthesia in neonates ¢ High-fat diets ¢ Non-invasive genetic sampling in wildlife research
¢ Analgesia e Hot Bead Sterilisers e QOestrus suppression in ferrets
o Asepsis e Housing nude mice e Pneumocystis murina
¢ Blood sampling of hamsters ¢ Housing research fish ¢ Recapping needles
¢ Blood sampling of pigs e Humane endpoints » Refinement of oral gavage
¢ Blood sampling of rainbow trout ¢ Hydrodynamic gene delivery ¢ Rotarod Test

Breeding strategies for mice
Clicker training

Contingency plans
Decapitation

Dehydration

Detecting early onset of clinical signs in the mouse model of

Covid-19

Detection of pain and distress in mice
EMLA cream

Embryo transfer

Experimental Autoimmune Encephalomyeltis (EAE)

Facial expression analysis

Food crunchers

Forced swim test

General discusson on use of analgesics
Genotyping mice

Intra-ocular injections

Intranasal administration

Intraperitoneal injection

Intraperitoneal pentobarbitone

Irradiation for haematology studies
Ketamine and alpha-2 agonist combinations
Lockbox enrichment

Long-term anaesthesia in rodents

Lumpfish

MDA (micropipette-guided drug administration) Method

Main Page

Marble Burying Test
Metabolic cages
Microchipping rats and mice
Minipumps

Montanide adjuvant

e Screening cell lines

¢ Sedation of cattle

¢ Splenectomy

e Sterilisation of instruments

e TTEAM and TTouch

e Tail vein injection

e Tamoxifen

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

e Tramadol

e Transport stress

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

o Water quality

¢ Xenopus laevis

e Zebrafish swabbing
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arriveguidelines.org

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



Reporting guidelines

MRIVE

ARRIVE guidelines
Essential 10
1. Study design
. Sample size

. Inclusion and exclusion
criteria

. Randomisation
. Blinding
. Outcome measures
. Statistical methods
. Experimental animals
9. Experimental procedures
10. Results
Recommended Set

11. Abstract

12. Background

13. Objectives

14. Ethical statement

About ARRIVE guidelines Supporters ¥ Resources Publications News

RECOMMENDED SET

11. Abstract

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

" key methods, principal findings, and study conclusions.

Atransparent and accurate abstract increases the utility and impact of the manuscript, and allows readers to assess the
reliability of the study [1]. The abstract is often used as a screening tool by readers to decide whether to read the full article or
whether to select an article for inclusion in a systematic review. However, abstracts often either do not contain enough
information for this purpose [2], or contain information that is inconsistent with the results in the rest of the manuscript [3,4]. In
systematic reviews, initial screens to identify papers are based on titles, abstracts and keywords [5]. Leaving out of the abstract
information such as the species of animal used or the drugs being tested, limits the value of preclinical systematic reviews as
relevant studies cannot be identified and included. For example, in a systematic review of the effect of the MVA85A vaccine on
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].

To maximise utility, include details of the species, sex and strain of animals used, and accurately report the methods, 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
readers to interpret the strength of evidence, and judge how the study fits within the wider knowledge base.

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

Aaberge I.S. et al., Infection & Immunity, 1992, 60 (10): 4146-4153

NOTECER PREPGRO" betrer Science https://journals.asm.org/doi/10.1128/iai.60.10.4146-4153.1992
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Saphenous vein puncture for blood sampling of
the mouse, rat, hamster, gerbil, guineapig, ferret
and mink

Annelise Hem', Adrian J. Smith? & Per Solberg’

‘Laboratory Animal Unit, National Institute of Public Health, PO Box 4404 Torshov, N-0403 Oslo and
ZLaboratory Animal Unit, Norwegian School of Veterinary Science, PO Box 8146 Dep., N-0033 Oslo,
Norway

© Laboratory Animals Ltd. Laboratory Animals (1998) 32, 364-368

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

Not necessarily a high-impact journal

We need far more species- and situation-specific guidelines!!
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Contact oss
+47 4122 09 49

post@norecopa.no

f Norecopa on Facebook
3 Norecopa on Twitter

Norecopa on LinkedIn

norecopa.no/Saarland

Street address

Arboretveien 57
1433 As

Postal address

% Norwegian Veterinary Institute
P.O. Box 64
N-1431 As, Norway

Org:no: 992499899

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